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PART II. 


General and Physical Chemistry. 


Photometric Measurements with the Coloured Bunsen 
Flame. Ernst Beckmann and Percy WaeEntia (Zeitsch. physikal. 
Chem., 1909, 68, 385—439).—A new arrangement for supplying salts 
to a flame, which gives constant and readily reproducible results, 
is described and figured. A salt solution is allowed to drop on a disk 
kept in rapid rotation, and the fine-spray thus produced is carried 
away by the stream of gas, drops of liquid being retained. The 
different factors determining the properties of the flame, more 
particularly the velocity of rotation of the disk, the rate of supply of 
the salt solution and of the gas, can be varied independently, and the 
effect of each is described in detail. ‘The method of determining the 
amount of salt supplied to the flame depends on the property of 
the silent electric discharge in condensing dust particles; for this 
purpose the gas charged with salt particles is passed through a 
Siemens’ ozone tube, and the salt deposited after a considerable interval 
removed and weighed. 

The effect of anions on the intensity of the flame was determined by 
measurements with a Kénig-Martens-Griinbaum photometer. For the 
alkali metals, the salts of oxygen acids give a rather more intense 
flame than the halogen salts, but hydrogen peroxide does not 
appreciably increase the intensity. As regards the alkaline earth 
metals, the intensity for the halogen salts of calcium is greater than for 
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the salts of oxygen acids, but barium salts show the converse 
behaviour. In the case of strontium and lithium salts, change of the 
anion alters even the tint of the flame. 

Foreign salts, including both those which colour and do not colour 
the flame, diminish the intensity of the colour, and both anion and 
cation seem to take partin this effect. The diminution increases with 
increasing proportion of the salt added, and the effect appears to 
be the greater the higher the equivalent weight of the cation. 

Accurate measurements have been made on the relationship between 
the concentration of the salt solution and the amount of salt conveyed 
into the flame. For the solution of a single salt, the ratio between the 
salt sprayed and the concentration of the salt solution is constant, but 
for mixtures of salts, especially in concentrated solution, the amount 
converted into spray is relatively smaller. According to Arrhenius 
(Abstr., 1891, 5, 515) and Gouy (Ann. Chim. Phys., 1879, [v], 18, 5), 
the intensity of the colour in the flame and the electricai conductivity 
are proportional to the square root of the concentration of the salt in 
the flame. The authors find, however, that these laws hold only for 
certain salts under certain definite conditions. On the other hand, the 
effect of the anions on the intensity is parallel to that on the electrical 
conductivity, and there is doubtless a close connexion between 
luminosity and electrical conductivity. G.S. 


Spectral Analytical Investigation of the Glow Light at 
Points. Hermann von Decuenp (Ann. Physik, 1909, [iv], 30, 
719—-745).—The spectra of the glow which accompanies electric 
discharge between points have been investigated. The discharge was 
allowed to take place between platinum and aluminium electrodes in 
tubes containing different gases. 

In the case of oxygen, nitrogen, and chlorine, the point discharge 
spectrum is similar to that obtained by the use of Geissler tubes. With 
nitrogen, nitric oxide, and air, which all show the first banded spectrum 
of nitrogen, the light emission is not confined to the immediate neigh- 
bourhood of the points, but is spread out through the space between the 
electrodes, Hydrogen also exhibits a second luminous region, and this 
takes the form of a luminous stream of negatively charged ions, which 
are emitted from the cathode in a direction which is independent of the 
position of the anode. The spectrum of this luminous stream consists 
of indistinct lines which do not coincide with the lines of any known 
spectrum. On the other hand, the spectrum of the glow at the points 
consists of the first and second hydrogen spectra. 

Observations were also made with hydrogen chloride, methane, 
carbon monoxide, and carbon dioxide. All these gases are decomposed 
by the point discharge. Hydrogen chloride shows the stronger chlorine 
lines, some of the hydrogen lines, and also a continuous spectrum. 
Methane exhibits hydrogen lines and the Swan spectrum. Carbon 
monoxide and carbon dioxide, which give the same Geissler tube 
spectrum, behave differently in the case of point discharge. The former 
shows all the chief bands of the carbon monoxide spectrum, whilst 
the latter only gives the band at 4123. H. M. D. 
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Band Spectra of Barium and Aluminium. P. E. Lrcog DE 
BoisBauDRAN (Compt. rend., 1909, 149, 899-903. Compare Trans., 
1909, 95, 279).—The author believes that the bands in the spectra of 
salts of barium and aluminium are due to the metals (compare Borsch, 
Abstr., 1909, ii, 775), and that they result from disturbances of 
the simpler vibrations which are predominant at high temperatures, 
Certain relations which hold between the frequencies of the right, that 
is, the most refrangible, edges of the bands of barium and aluminium 


are also developed. T. 8. P. 


Systems of Series in the Spectra of Zinc, Cadmium, and 
Mercury. Frieprich PascHen (Ann. Physik, 1909, [iv], 30, 
746—754).—An examination of the data of various observers shows 
that the spectra of zinc, cadmium, and mercury contain three series of 


lines which are analogous to those found in the spectrum of magnesium, 
H. M. D. 


Influence of Dilution on the Colour and the Absorption 
Spectra of Various Permanganates. Joun E. Purvis (Proc. 
Camb. Phil. Soc., 1909, 15, 247—256).—The author has compared the 
photographs of the absorption spectra of aqueous solutions of barium, 
zinc, and potassium permanganate containing 0001 gram-molecule per 
litre and of solutions prepared from these by diluting 30°8 and 62 
times respectively. The freshly prepared solutions exhibit differences 
in the width of the bands and also in the amount of general absorption, 
at the more refrangible end of the spectrum. On keeping, the two 
series of diluted solutions exhibit changes in colour which are 
accompanied by changes in the width of the bands and an increase in 
the general absorption. In the case of the most dilute series, the 
brownish-yellow colour which is developed is attended by an almost 
complete obliteration of the absorption bands. The observed changes 
take place whether the solutions are insolated or kept in the dark, but 
the rate of change is increased by light. ‘The changes in colour are 
supposed to be due to a decomposition of the permanganate ions under 
the influence of the solvent. H. M. D. 


Relations between Constitution and Absorption towards 
the Violet End of the Spectrum for Solutions of certain 
Chromium and Iron Salts. A.urrep Byx and H. Jarre (Zettsch. 
physikal Chem., 1909, 68, 323—356).—The observations were made 
with an instrument provided with quartz lenses and prisms, and the 
spectra were photographed. The limits of absorption for the different 
solutions are given in tabular form. Most of the chromium salts were 
used in dilutions from } to ;'4, molar, but the iron salts were used also 
in much greater dilution. 

All the solutions of violet chromium salts show similar absorption 
(absorption band 46lyp to 364°5un; beginning of complete absorption 
about 2604p in 4 molar solution), which is therefore due to the 
chromium ion. The band becomes narrower with increasing dilution. 
Slight deviations with the nitrate are doubtless due to the absorption 


of the NO,’ ion. 
1—2 
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In solutions of green, complex chromium salts the absorption band 
and the limit of complete absorption are both shifted towards the red 
end of the spectrum. Each solution has, however, its own individual 
spectrum, and the more completely the electrons are displaced by 
radicles the greater is the displacement towards the red end. For the 
influence of acids (added to the green solutions) on the spectra, which is 
somewhat complicated, the original paper must be consulted. 

Neutral concentrated solutions of ferric alum and of ferric nitrate 
are reddish-brown, the corresponding solutions of ferric chloride are 
yellowish-brown, and there are corresponding differences in ‘the 
absorption spectra. Hydrochloric acid darkens the colour of ferric 
chloride solutions, probably owing to the formation of the complex 
FeCl,, which has greater absorbing power than the ion Fe"*’. The 
addition of sulphuric acid lightens the colour of iron alum, a result 
probably connected with diminution of hydrolysis. In very dilute 
solutions, on the other hand, the addition of sulphuric acid increases 
the absorption, probably owing to the change of Fe°*’ ions to complex 
ions, Ferric chloride has greater absorption than the fluoride, 
corresponding with the greater weight of the chlorine atoms, 

With increasing dilution, ferrous salts show more distinctly the 
absorption characteristic of Fe°* ions. 

For all the salts examined, non-ionised chlorides have greater 
absorbing power than the corresponding sulphates. G. 8. 


Relationship between the Colour and Constitution of 
Unsaturated Ketones and their Salts. Hans Sroppe, RicHarD 
HakErTEL, and Siecrriep SrypeLt (Annalen, 1909, 370, 93—99, 
99—129, 129—141).—See this vol., i, 43, 45. 


Polychroism of Artificially Coloured Crystals. Pau. 
GauBERT (Compt. rend., 1909, 149, 1004—-1006).—The author has 
previously shown that artificially coloured crystals may be polychoic, 
and that they may be divided into two classes. In the first class the 
colouring matter is in a state of solution in the crystals, whilst in the 
second class it exists in the form of crystals, the orientation of which 
may be different from that of the crystal occluding them. Lehmann 
has put forward the idea that there is a relation between the intensity 
of the polychroism and the double refraction of a coloured crystal. 
The author shows that this only holds for crystals belonging to the 
first class. In crystals of}phthalic acid, meconic acid, carbamide nitrate, 
carbamide oxalate, phloridzin, and chrysotile, coloured by methylene- 
blue, which belong.to the first class, the differences between the amounts 
of light absorption in the two optical axes increase with the amount of 
double refraction. 

Crystals, such as lead nitrate and barium nitrate, when coloured 
with methylene-blue belong to the second class. They show an 
intense polychroism, although they are only very feebly doubly 
refracting. 

The connexion between polychroism and double refraction, as 
indicated above, may be used to classify other coloured crystals. 

T.S. P. 
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Luminescence Phenomena in Certain Organic Com- 
pounds. A.rrepo Pocuertino (Atti FR. Accad. Lincei, 1909, [v], 
18, ii, 358—365).—It is stated in the text-books that no 
phosphorescent liquid is known, with the possible exception of liquid 
oxygen. But the author has shown previously (ibid., 1905, [v], 14, 
ii, 222) that the mineral oil usually employed in Geryk pumps (which 
in ordinary light exbibits a marked greenish-yellow fluorescence) 
gives under the influence of cathode rays a vivid dark blue 
luminescence, which disappears sensibly at the same time as the 
excitation ceases ; similar luminiscence is obtained with the oil after 
solidification at the temperature of liquid air, but in this case it 

rsists five to ten seconds after the cessation of the cathode rays. 

he influence of the state of aggregation on the luminescence is also 
shown by ordinary wax, which, when solid, exhibits a pale 
yellowish-sky-blue, and, when liquid, a dark blue, cathodic 
luminescence. 

The luminescence effects of anthracene, phenanthrene, fluorene, and 
retene were studied in four tubes: (1) a cathode ray tube, (2) an 
anode ray tube, (3) a horizontal tube with symmetrical plane electrodes, 
and (4) a tube in which the distance between substance and cathode 
can be varied, the change of state being effected by the thermal action 
of the cathode rays themselves. 

Also in tube (1) the following substances, all capable of exhibiting 
ordinary fiuorescence in suitable solutions, were examined: alizarin, 
phthalic anhydride, anthranilic acid, rhodamine, a- and #-naphthyl- 
amines, a- and f-naphthols, phthalimide, euphosphine, amino- 
naphtholdisulphonic acid, B-naphthol-8-sulphonic acid, vaselin, and 
naphthalene. 

The luminescence emitted by the monoclinic laminz of anthracene 
or phenanthrene, or by the trimetric prisms of phthalic anhydride or 
a-naphthylamine, shows no appreciable polarisation. The behaviour of 
the above substances in the vacuum tubes indicates that with most of 
them the state of aggregation exerts a marked influence on the colour 
of the cathodic luminescence, the colour changing at the moment 
of fusion and changing again to the original one on re-solidification. 
Then, too, certain of the substances are luminescent only when 
either liquid or solid. The changes of colour as the degree of 
evacuation is increased are also discussed. T. H. P. 


Phosphorescence of some Inorganic Salts. Jonn ANDERSON 
Wiuxinson (J. Physical Chem., 1909, 13, 691—728).—Experiments are 
described which show the existence of a relationship between 
phosphorescence and chemical action. When aqueous solutions of 
chlorides, bromides, iodides, and sulphates are electrolysed with anodes 
of copper, mercury, silver, cadmium, zinc, potassium, and sodium, the 
salt formation at the anode is in many cases accompanied by the 
emission of light, the colour of which in most cases resembles that 
of the fluorescent and phosphorescent light emitted under the influence 
of cathode rays. 

Similar luminous effects are also obtained when the metals enter 
into direct combination with the halogens or oxygen at elevated 
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temperatures. In the case of sodium and potassium, the colour of the 
light emitted varies with the rate of combination. The colour of the 
phosphorescent light corresponds with that emitted when slow 
combination takes place. 

Certain salts, said to be phosphorescent, were found not to be so 
when pure, but phosphorescence could be induced by the addition of 
small quantities of other salts. Sodium peroxide shows fluorescence 
and phosphorescence under the action of cathode rays if a good 
vacuum is maintained. The fluorescence of aluminium oxide 
under the same conditions is traced to the presence of sodium 
in the form of peroxide or the aluminate. H. M. D. 


Electrical Behaviour of Fluorescing Iodine Vapour. R. 
Wuippineton (Proc. Camb. Phil. Soc., 1909, 15, 189).—A beam from 
an arc light was focussed on iodine vapour between two copper 
electrodes. Although fluorescence was plainly visible, no trace of 
ionisation could be detected even when the applied electric field was 
almost sufficient to produce discharge. The experiment shows that 


fluorescence is not necessarily accompanied by ionisation. 
H. M. D. 


Optical Activity of the Asymmetric Atom. A. E. Everest 
(Chem. News, 1909, 100, 295).—Perkin, Pope, and Wallach have 
recently resolved 1-methyl-A*-cyclohexylidene-4-acetic acid into two 
enantiomorphous forms, and claim that in this case optical activity is 
due to enantiomorphous, molecular configuration and not to the 
presence of an asymmetric atom (Trans., 1909, 95,1789). The author 
contends that the carbon atom numbered 1 in the formula given in 
the original paper (loc. ‘cit., 1792) is asymmetric by reason of its 
position in relation to the H- and -CO,H groups marked ¢ and d 
respectively in the same formula. p-Methylcyclohexylcarboxylic acid 
at first sight appears to contain two asymmetric carbon atoms, as here 
defined, but this apparent analogy disappears when it is remembered 
that the -H and CO,H- groups (and also the —H and —CH, groups 
occupying similar positions in relation to the carbon atom marked 4) 
in the original formula (Joc. cit.) in this case are in a plane at right 
angles to the ring. 


Attempts at Asymmetric Synthesis by means of Circularly- 
polarised Light. Maurice Papoa (Atti R. Accad. Lincei, 1909, [v], 
18, ii, 390—392).—The action of bromine on a carbon disulphide 
solution of angelic acid under the influence of circularly-polarised 
light yields only optically inactive products (compare Wislicenus, 
Abstr., 1893, i, 135, 455 ; Cotton, Abstr., 1909, ii, 278). T. H. P. 


Photochemical Action. II. Emm Warsure (Ber. Deut. 
physikal. Ges., 1909, 654—660. Compare dbid., 1907, 753).—The 
transformability of radiant energy is considered with reference to a 
gas which is photochemically sensitive, and in which the photochemical 
change can also be brought about by a change of temperature. If 7, 
and 7, denote respectively the temperature of the gas and that 
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corresponding with the incident radiation, 7’, the temperature corre- 
sponding with the shift of the equilibrium between the gas and its 
products of dissociation consequent on the absorption of the radiant 
energy, Q, the amount of energy absorbed, and g the heat of formation 
of the gas from its dissociation products, then it is shown that 
q/ 7, - Qo/T + (G2 —9)/7,20. If the whole of the absorbed energy is 
used up in the chemical transformation, then Q,=g and 7,=T7), 
According to this relationship, the chemical decomposition of the 
photochemically sensitive gas reaches a limit when the change in the 
concentration of the products of dissociation has reached a point which 
corresponds with the temperature of the incident radiation. The 
application of the deduced relationship to the dissociation of carbon 


dioxide and the conversion of oxygen into ozone is considered. 
H, M. D. 


-Apparatus for Measuring Radioactivity. Bita SzimArp 
(Compt. rend., 1909, 149, 912—914).—The gold leaf of the electroscope 
is replaced by a steel needle, mounted horizontally. The needle is 
magnetised, and in the zero position it lies in the magnetic meridian. 
When in this position it is encased by a metallic ribbon, with which it 
is connected electrically. The whole is mounted in a box fitted with 
a plate and ring of soft iron, in order to screen the needle from external 
influences. The deviation of the needle is a measure of the charge 
given to the system when, for example, a radioactive substance is 
introduced into the box. The whole apparatus is portable. 

T. 8. P. 


The Scattering of the B-Rays of Radium. Joun P. V. Mapsen 
(Phil. Mag., 1909, [vi], 18, 909—915. Compare Crowther, Abstr., 
1908, ii, 247).—These results confirm the experiments of Crowther 
with the B-rays of uranium. The scattering of the B-rays of radium 
by thin films of material has been found to be unsymmetrical about a 
plane at right angles to the direction of the radiation, more emerging 
in the original direction than are returned. Gold turns back a 
greater proportion of the scattered radiation than aluminium. The 
emergent scattered radiation attains a maximum with 0°013 cm. 
aluminium and 0:0008 cm. gold. There is thus a close parallel 
between the scattering of B- and y-rays (Madsen, Abstr., 1909, ii, 
365), which is in support of Bragg’s discrete or neutral-pair theory of 
the y-rays. The results of McClelland on secondary f-rays (Abstr., 
1908, ii, 651) are regarded as explicable without the need of supposing 
that there exists a true secondary radiation proceeding from the atoms 
affected by incident f-rays. F. 8. 


Passage of 8-Rays through Matter. Huernrica W. Scumipr 
(Physikal. Zeitsch., 1909, 10, 929—948).—Experiments have been 
made to determine whether the absorption of B-rays takes place exactly 
according to an exponential law. In order that this may be the case, 
it is necessary that the penetrating power of homogeneous f-rays 
should be constant and independent of the thickness of matter 
traversed. 
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Measurements were made on the B-rays emitted by radium-Z 
and by uranium-X. These were allowed to fall on metal plates, and 
the penetrating power of the incidence and emergence radiation was 
compared. 

From the experimental results, the conclusion is drawn that f-rays 
experience a slight diminution in velocity in their passage through 
matter. The magnitude of this diminution increases as the atomic 
weight of the traversed substance decreases. It also increases with 
the extent to which the f-rays are diverted from their original 
direction of movement. In accordance with this, it is found that for 
thin layers of material, the amount of transmitted (-radiation 
diminishes more quickly than corresponds with an exponential law. 
This is equivalent to a diminution in the penetrating power as 
the thickness of the absorbing material increases. 

In addition to various metals, the absorption of the B-rays in gases 
was also examined. [n comparison with air, hydrogen is found to be 
very highly ionised by the f-rays. This is in agreement with the 
general result that elements of low atomic weight have a relatively 
large absorption capacity. H. M. D. 


Law of Absorption of the ~-Rays. Orro Haun and Lisz 
Meitner (Physikal. Zeitsch., 1909, 10, 948—-950).—The conclusions 
drawn by Wilson (Proc. Roy. Soc., 1909, A, 82, 612) from an investiga- 
tion of the absorption of homogeneous f-rays are opposed to the 
results obtained by the authors in similar measurements. A critical 
examination of the experimental arrangement adopted by Wilson 
shows that the rays examined were not homogeneous, and that bis 
conclusions are therefore untenable. H. M. D. 


Phenomena of X-Ray Transmission. CHar.tes G. BARKLA 
(Proc. Camb. Phil. Soc., 1909, 15, 257—268).—The relationships 
between the various phenomena which accompany the transmission of 
Réntgen rays are discussed. It is shown that there is an intimate 
connexion between the absorption of the primary radiation in a 
substance, the ionisation in the absorbing substance (when in the 
gaseous state), and the intensity of the secondary radiation from the 
absorbing substance. These are periodic functions of the penetrating 
power of the primary radiation, the three rising and falling together. 
The periodicity in intensity of the secondary radiation is not one 
of intensity alone, for each fresh period brings a characteristic 
radiation of different penetrating power. H. M. D. 


Alteration in the Colour of the Diamond under the Action 
of Various Physical Agents. Paun SacerpoTe (Compt. rend., 
1909, 149, 993-994. Compare Abstr., 1906, ii, 863 ; 1907, ii, 956). 
—Diamonds varying in colour from colourless to a greenish-yellow 
have been submitted successively to the action of X-rays, cathode 
rays, and.a temperature of 300—400°. The duration of the experiments 
varied from some minutes to a few days. 

A-rays have no sensible effect on the colour. Cathode rays gradu- 
ally deepen the initial colour (colourless diamonds become coloured) 
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through a wine-red to a more or less deep brown, depending on the 
time of action. The colours so obtained seem to be stable, since 
diamonds so coloured have been kept for a year or so. 

Exposure to a temperature of 300—400° rapidly converts the 
diamond to its original colour. Zz. &. F. 


Influence of Radium X-Rays and Cathode Rays on 
Various Precious Stones. Anpri Mryire (Compt. rend., 1909, 
149, 994—995).—Diamonds and different varieties of corundum 
(sapphire, white sapphire, ruby) have been submitted to the action of 
X-rays, cathode rays, and of radium. In some cases the stones were 
placed outside the X-ray tube; in other cases they were submitted to 
the action of X-rays and cathode rays by being placed inside the 
tube. For the electrodes of the tubes, different combinations of 
copper, nickel, aluminium, and platinum were used, and in all experi- 
ments the vacuum in the tube was maintained by the continuous 
working of a mercury pump. In some experiments the current was 
only passed at intervals of some seconds, in order to avoid heating 
the stones. 

In all cases the corundums and diamond become more or less brown 
in colour (compare preceding abstract). T. &. P. 


Influence of Radium Rays on the Coloration of Sanidin, 
Zircon, and Quartz. Crystalline Form of the Zircon in 
Sanidinite from the Laacher See. R. Brauns (Centr. Min., 1909, 
23, 721—728).—Observations are recorded which show that certain 
naturally colourless forms of zircon are coloured when subjected to 
the action of radium. A similar effect is also found in the case of 
certain coloured varieties of zircon and quartz which have been 
decolorised by heating. On the other hand, colourless zircon from 
Pfitsch and colourless quartz are unacted on by radium. The colour 
effects are attributed to the presence in the minerals of foreign sub- 
stances which are acted on by radium rays. Crystallographic measure- 
ments of two forms of zircon occurring in the sanidinite of the 
Laacher See are recorded. H. M. D. 


Accumulation of Helium in Geological Time. II. Robert 
J. Strutt (Proc. Roy. Soc., 1909, A, 83, 96—99. Compare Abstr., 
1908, ii, 922).—The amount of helium in ironstones from various 
localities has been determined. The results are given in terms of the 
“helium ratio,” which expresses the amount of helium in c.c. per gram 
of total equivalent uranium oxide. It is found that one gram of 
thoria is equivalent to 0:203 gram of uranium oxide so far as the 
production of helium is concerned, and the expression ‘ total equiva- 
lent uranium oxide” represents therefore the quantity of uranium 
oxide plus 0°203 time the quantity of thoria in a mineral. The 
helium ratio thus defined is found to vary from 0°76 to 13:3. 

With regard to the rate of formation of helium from the uranium 
and thorium series of substances, direct measurements have given 
10:'4x 10-§ cc. per gram of uranium oxide per annum. This is in 
good agreement with Rutherford’s indirectly obtained value of 
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9:13 x 10-8 cc, No accurate value has yet been obtained for the 


thorium series, but the rate is certainly smaller than in the case of 
uranium, H. M. D. 


The Relation between Uranium and Radium. IV. FrReperick 
Soppy (Phil. Mag., 1909, [vi], 18, 846—858. Compare Abstr., 1908, 
ii, 919)—The three uranium solutions purified by Mackenzie in 
1965-1906 have all shown during the past year an increase in the 
quantity of radium present. The methods of measuring the radium 
have been improved in detail, and are now accurate to about 10-2 
gram. The rate of growth of radium in all three solutions has been 
proportional to the square of the time since purification. In the 
oldest solution, containing 250 grams of uranium, the radium in the 
last year has increased from 19°6 to»24°3 (x10~! grams), The 
period of average life of the intermediate substance (ionium) is 
calculated to be 18,500 years, assuming there is only one. The 
existence of a new relatively short-lived intermediate product in the 
series is indicated, retarding still further the rate of growth of radium 
initially. Such a substance, if it exists, would reduce the period 
above referred to, which is therefore a maximum estimate. F. 8. 


The Rays and Products of Uranium-X. Freprricx Soppy 
(Phil. Mag., 1909, [vi], 18, 858—865. Compare Abstr., 1909, ii, 459, 
460).—On the view that the direct parent of radium is the direct 
product of uranium-X, powerful preparations of the latter should 
develop a feeble a-radiation as the uranium-X disintegrates and its 
B-radiation decays. From the maximum period of the parent of 
radium (compare preceding abstract) it is caleulated that the 
uranium-X in equilibrium with 1 kilogram of uranium should give a 
product having the a-activity of 2 mg. of uranium. This it has been 
now shown not to do. Measurements of the a-activity of several 
preparations of uranium-X, prepared from 50 kilos. of uranyl nitrate, 
in an intense magnetic field in hydrogen to minimise the powerful -radi- 
ation, have shown in all the presence of a constant feeble a-radiation 
from the start, due apparently to a substance genetically unconnected 
with uranium-X, but separated with it (possibly ionium). The 
earlier observations of a rapid growth of a-rays (Abstr., 1909, ii, 460) 
have not since been confirmed by more perfect methods and are 
rejected. The conclusion arrived at is that the direct parent of 
radium cannot be the direct product of uranium-X, and it is doubtful 
whether it can be a product at all. The difficultly deviable B-radi- 
ation of uranium-X appears to resemble ordinary f-rays, but 
shows an anomalous behaviour in certain respects. F. 8S. 


Experimental Study of the Large Ions in the Air. §&%.G. 
Lussy: (J. Roy. Soc. New South Wales, 1909, 48, 55—60).—Measure- 
ments have been made of the mobility of the slowly-moving ions 
which are present in the air, and also of the removal of these ions 
under the influence of drying agents and the rate at which they are 
reproduced. The apparatus is similar to that described previously 
by Zeleny. The number of the large ions, as well as of the small 
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jons, is considerably reduced when the air is passed over calcium 
chloride or phosphoric oxide before it enters the testing apparatus, 
The reduction amounts to 50% when the air is dried as completely as 
possible by passing over a sufficiently long column of phosphoric oxide. 
If the large ions are completely removed by an electric field, it is found 
that an interval of about twenty-two minutes elapses before the 
number of ions in unit volume attains its original value. 
H. M. D. 


Mobility of the Large Ions in the Air. _James A. PoLLock 
(J. Roy. Soc. New South Wales, 1909, 43,\61—68. Compare preceding 
abstract).—The mobility of the slowly-moving ions in the air is found 
to depend on the amount of moisture present. When the amount of 
moisture is altered to a considerable extent, an interval of several 
minutes elapses before the ions are in equilibrium with the new vapour- 
pressure conditions, H, M. D. 


Ionisation in Various Gases. E. Parr Mercatre (Phil. Mag., 
1909, [vi], 18, 878—889).—In order to ascertain whether the ionisa- 
tion produced in different gases can be represented as the sum of the 
ionisations contributed by the atoms composing the molecules, experi- 
ments have been made on gases representing series of compounds 
containing the same two elements. The a-radiation from thin layers 
of uranium oxide was used as the ionising agent. The pressure of the 
different gases in the ionisation chamber was adjusted so that the 
stopping-power for the a-rays was approximately the same in every 
case. 

For hydrogen, methane, ethane, propane, butane, and pentane, the 
relationship between the molecular ionisation and chemical composition 
is such that the addition of CH, to the molecule increases the molecular 
ionisation by an approximately constant amount, 0°92. Deducting 0°23 
as the contribution of the two atoms of hydrogen, the value for carbon 
is found to be 0°69. This is very nearly the same as the value obtained 
for carbon from the series: methyl, ethyl, and butyl alcohols. On the 
other hand, the series oxygen, carbon dioxide, carbon monoxide 
yields for carbon the value 0°42. No simple additive relationship is 
evident in the series oxygen, nitric oxide, nitrous oxide. 

From the results the conclusion is drawn that the contribution of 
an atom to the molecular ionisation is not constant, although for series 
of related compounds an additive law appears to be closely followed 
in some cases. H. M. D. 


Chemical Reactions and the Ionisation of Gases. Maurice 
DE Broeiie and L. Brizarp (Compt. rend., 1909, 149, 923—924).— 
Previous experiments of the authors have led them to the conclusion 
that the ionisation of a gas produced in a chemical reaction, or of a 
gas in which a reaction takes place, is not due to the chemical reaction 
itself, but to other causes (compare Abstr., 1909, ii, 637), Reboul 
(ibid., ii, 718) has found, however, that air containing the fumes of 
ammonium chloride, formed by the combination of ammonia and 
hydrogen chloride, is ionised to a considerable extent ; also that the 
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oxidation of a freshly-cut surface of sodium or of aluminium amalgam, 
or the formation of nitrous fumes, gives rise to conducting gases. 
The authors have repeated Reboul’s experiments, taking great care to 
eliminate disturbing causes which would give rise to conduction, and 


find that under these conditions no gaseous ionisation takes place. 
T.S. P. 


Dielectric Constants of the Halogen Hydrides. Oscar C. 
ScuaEreR and Herman Scuiunpt (J. Physical Chem., 1909, 18, 
669—672).—The dielectric constants of the liquid halogen hydrides 
were determined by Drude’s method at two different temperatures 
with the following results: Hydrogen chloride, 4°60 and 8°85 at 
27°7° and —90°; hydragen bromide, 3°82 and 6°29 at 24°7° and — 80°; 
hydrogen iodide, 2°90 and 2°88 at 21°7° and —50°. Solid hydrogen 
iodide gave 3°95 at -70°, and solid hydrogen cyanide, 2°4 and 3°05 at 
— 25° and — 70° respectively. 

The low values of the dielectric constant are anomalous in view of 
the fact that the liquid halogen hydrides yield solutions of high 
conducting power when certain organic acids and alcohols are dissolved 
in them. The conclusien seems inevitable that other factors besides the 
dielectric constant must be considered in estimating the ionising power 
of solvents. 

On solidification, hydrogen iodide shows an increase in dielectric 
capacity, whereas hydrogen cyanide shows a large decrease, the value 
for the liquid being about 100. H. M. D. 


Relation between Composition and Conductivity in Solu- 
tions of Meta- and Ortho-phosphoric Acids. Epmunp B. R. 
Pripeavux (Z'rans. Faraday Soc., 1909, 5, 37—44).—The question as 
to what happens when vitreous meta-phosphoric acid or phosphoric 
oxide is dissolved in water has been studied by different investigators, 
and a review of the evidence shows that probably pyrophosphoric acid 
is not formed as an intermediate product. A consideration of the 
results of Sabatier (Ann. Chim. Phys., 1899, [vi], 18, 409) led the 
author to the conclusion that the process is mainly one of hydration, 
and it was thought that a study of the electrical conductivity of 
the changing solution would throw light on the subject. 

The aqueous acid was prepared by adding pure phosphoric oxide 
to cold water, and contained 0°24 equivalent per litre. The amounts 
of meta- and ortho-phosphoric acids were determined from time 
to time by titration with alkali, using methyl-orange and phenyl- 
phthalein respectively as indicators ; the electrical conductivity of the 
changing solution decreased at first slowly, then more rapidly, and then 
more slowly again. The solution when first made contains about 75% 
of the total dissolved acid as meta-phosphoric acid, the remainder being 
the ortho-acid ; there is no evidence of the formation of pyrophosphoric 
acid. The metaphosphoric acid exists as both polymerised and simple 
molecules, the proportions of which may vary widely in different 
solutions of the same total concentration. The changes which take 
place in the solution are due to depolymerisation of the metaphosphoric 
acid, a process which is practically complete in twenty-four hours, and 


GENERAL AND PHYSICAL CIEMISTRY. i. 13 


hydration of the meta- to ortho-phosphoric acid. This last change 


takes place very slowly, not being complete in fourteen days at 25°. 
pe & 


Effect of Temperature and Dilution on the Conductivity 
of Organic Acids in Aqueous Solution. Grorce F. WHITE and 
Harry C. Jones (Amer. Chem. J., 1909, 42, 520—541).—This 
investigation was undertaken in view of the fact that a systematic 
study of the conductivity and dissociation of organic acids with special 
reference to the effect of temperature and dilution has not hitherto 
been carried out. A brief review is given of previous work on 
conductivity and dissociation at various temperatures, and particularly 
that dealing with organic acids. 

Jones and West (Abstr., 1905, ii, 794) and Jones and Jacobson 
(Abstr., 1908, ii, 1011) have shown that for a large number of 
substances between 0° and 35° dissociation decreases with rise of 
temperature, and Noyes (Abstr., 1904, ii, 226) has found that the same 
is true at high temperatures. It has also been stated by Jones 
and Jacobson (oc. cit.) that the molecular conductivity of electrolytes 
in aqueous solution increases as a parabolic function of the tempera- 
ture, and this is explained on the hypothesis that all electrolytes in 
aqueous solution are more or less hydrated. 

A study has been made of the conductivity of aqueous solutions of 
acetic, propionic, n-butyric, phenylacetic, malonic, succinic, o-phthalic, 
benzoic, salicylic, gallic, cinnamic, o- and p-aminobenzoic, and 
sulphanilic acids, the measurements being made at temperatures 
between 0° and 35°, and at dilutions ranging from 1/2 to V/2048. 
The dissociation at 25° was calculated in each case by means of 
Ostwald’s values for the conductivity at infinite dilution. The results 
are tabulated. 

The dissociation constants of the dibasic acids, namely, malonic, 
succinic, and o-phthalic acids, increase considerably from the dilution 
N/1024 to that of 4/2048, and it is therefore between these dilutions 
that the second hydrogen atom begins to dissociate. 

The increase with dilution of the constants of o- and p-aminobenzoic 
acids is probably due to the breaking down of the inner salts on 
dilution. 

The temperature-coefficients of nearly all the acids decrease regularly 
with dilution and rise of temperature, and are generally small and of 
the same order of magnitude ; this is in accordance with the hydration 
theory. The viscosity of the medium is the chief factor which 
influences increase of conductivity of acids with rising temperature. 
Sulphanilic and o- and p-aminobenzoic acids differ from the other acids 
in having very large percentage temperature-coefficients which 
decrease with dilution. Moreover, the conductivities of sulphanilic 
and o-aminobenzoic acids are not parabolic functions of the tempera- 
ture. The temperature-coeflicients of these three acids, expressed in 
conductivity units, increase greatly with rise of temperature. These 
peculiarities are probably due to the fact that these three acids, having 
both basic and acidic groups, form internal salts which break down as 
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the temperature rises, and the free acids conduct more readily than the 
salts themselves. E. G. 


Transport Number of Hydrochloric Acid. Ernst H. 
RIESENFELD and B. Reinnoip (Zeitsch. physikal. Chem., 1909, 68, 
440—-458).—The sources of error in the determination of transport 
numbers by Hittorf’s method are discussed, and it is shown that for 
the attainment of an equal degree of accuracy with solutions of 
different concentration, the diameter of the transport apparatus must 
vary as the cube-root of the concentration. An improved form 
of transport apparatus is described, the special feature of which is that 
the anode and cathode compartments are bent several times; this 
arrangement has been found very efficient for diminishing alterations 
in the intermediate layers. The apparatus was of the same diameter 
throughout. 

With this apparatus the transport number, m, of the anion in 
solutions of hydrochloric acid of intermediate concentration has been 
determined at 18° with the following results: 0°977N, n=0°155; 
0°452N, n=0°155 ; 0°104N, n=0°161. G. 8. 


Determination of Transport Numbers from #.M.F. Measure- 
ments in Solvents which are only Partially Miscible with 
Water. Ernst H. Rirsenretp and B. Rernuoxp (Zeitsch. physikal. 
Chem., 1909, 68, 459—470).—The #..F. of concentration cells, made 
up with two non-miscible solvents, is calculated for the general case when 


the concentration in the second solvent has any value whatever. In 
two cases: (1) when the concentration in the second solvent is small ; (2) 
when the two solvents are in partition equilibrium, the #.M/./’. of the 
cell is represented by the simple expression ZH=R7n,logC,/C, [1], 
where , is the transport number of the anion of the binary electrolyte 
in the second solvent, and C, and C, are the concentrations of 
the electrolyte in the first solvent in contact with the anode and 
cathode respectively. 

From measurements of the #.M.F. of cells of the second type, the 
transport numbers of the anions of potassium chloride and bromide in 
phenol as second solvent have been determined. Phenol was brought 
into partition equilibrium with 1’/10 (Phenol I) and 1/100 (Phenol IT) 
aqueous solutions of the electrolyte by shaking in a separating funnel 
for some time, and a cell of the following type : electrode | V/10 aqueous 
solution | Phenol I | Phenol II | 7/100 aqueous solution | electrode, 
was then constructed and its #.1/./. measured. The electrodes were 
reversible with regard to the cation. 

From the results, the transport number of the anions in phenol was 
calculated by equation [1], and both salts gave the same value, 0°439. 
A direct determination by Hittorf’s method of the transport number 
of the anion in potassium chloride dissolved in phenol gave the 
value 0°475, which is probably less accurate than the above 
value. 

For all the alkali salts examined, the relative velocity of the anion 


with reference to that of the cation is less in phenol than in water. 
G. S. 
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Relative Rates of Migration of Ions in Aqueous Solution. 
I. Rosert B, Denison (Trans. Faraday Soc., 1909, 5, 165—171),— 
The transport numbers of the chlorides, bromides, and iodides of 
sodium, potassium, ammonium, rubidium, cesium, magnesium, calcium, 
strontium, and barium have been determined by the method of direct 
observation of moving ionic boundaries, using the apparatus previously 
described by the author in conjunction with Steele (Abstr., 1906, 
ii, 68, 329). The concentrations of the solutions were 0°1 to 0°02 
normal. The ionic mobilities in cm./sec. per volt./em. are also 
calculated, together with the molecular conductivities. a Re 


Thermo-electric Forces of Certain Metallic Oxides and 
Sulphides. J. Weissand J. Kornicspercer (Physikal. Zeitsch., 1909, 
10, 956—957).—The thermo-electric forces obtained by combination 
of certain oxides and sulphides with metallic copper have been 
measured. The temperatures of the hot and cold junctions, 80° and 
20° respectively, were measured by small thermo-elements in direct 
contact with the junctions. Considerable care was taken to obtain 
perfectly homogeneous material for the experiments, for it is to the 
lack of homogeneity that the discrepant values obtained by previous 
observers are attributable. Values of the thermo-electric potential 
difference per 1° difference of temperature are recorded. H. M. D. 


Very Short Electromagnetic Waves. Anomalous Reflexion 
and Dispersion of Liquids. H. Merczyne (Compt. rend., 1909, 
149, 981—983).—Maxwell’s relation, that the square of the refractive 


index is equal to the specific inductive capacity (dielectric constant), 
does not hold for many substances, especially for liquids. There 
should exist a region of transition between that where the index of 
refraction is defined optically and that where it is defined electrically 
for very long waves. Drude (Abstr., 1897, ii, 438, 537) used 
electrical waves of \= 75 cm.,and Cole of \=5 cm. The author uses 
waves of \ = 4'5 cm., and determines the index of refraction (n) of a liquid 
by measuring the angle of incidence (i) of the rays and the ratio (2) 
between the intensities of the reflected and direct waves, making use 


of Fresnel’s equation: /R=( Jn? — sini — cos é)/( s/n? — sin®i + cos 4). 
The dielectric constant (D) is then calculated from the refractive index, 
assuming that D=n?. The results are as follows, and at the same 
time the dielectric constant (Dopt) calculated from the optical refract- 
ive index and that (D,,) calculated from the refractive index for long 
electrical waves are given for comparison : 

D. 


- Methyl alcohol 
Amy] alcohol 
Acetic acid 
en 
Ethy] ether 


Conditions Necessary for Maintaining Platinum in a State 
of Incandescence in the Interior of a Bunsen Burner. JEAN 
MEuNIER (Compt. rend., 1909, 149, 924—926).—The author has 
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shown previously that the property which platinum possesses of 
remaining incandescent in a mixture of air and coal gas depends on 
the composition of the mixture (Abstr., 1909, ii, 311). He now shows 
that if a platinum wire is first cleaned with hydrochloric acid and then 
heated, it loses the property of remaining incandescent; if, however, 
it is passed between the fingers it regains that particular property 
because it takes up saline matter from them. This saline matter can 
be removed from the fingers by washing them in acidified distilled 
water, but not with soap and water. 

Below a certain limit, the duration of the incandescence depends on 
the weight of substance deposited on the wire. From experiments 
with ordinary water containing 1°070 grams of total solids per litre, 
the relation between the duration of incandescence and the weight of 
substance deposited on the wire was determined. It was found, for 
example, that if the incandescence persisted for three minutes, the 
weight of substance deposited on the wire was 6/10,000 mg. 

Thus platinum itself is not responsible for the incandescence, but 
rather the saline matter which is on its surface. T.S. P. 


Theoretical Cooling Curves of Binary Mixtures. Ertenne 
RENGADE (Compt. rend., 1909, 149, 782—-785).—The cooling curve of 
a pure substance consists of three practically straight lines, namely, 
the liquid cooling curve, the constant temperature during solidification, 
and the solid cooling curve. In the case of a mixture, the middle 
curve, that is, the cooling curve between the liquidus and the solidus, 
can be approximately calculated as follows, Assuming that A and 2 
retain their specific heats unchanged in presence of each other, that 
the latent heat of solidification of A is unaffected by B in the mother 
liquor, and that the lowering of the freezing point of A is strictly 
proportional to the concentration of #8, the author calculates that 
Adt = (1 —s)[(1 —C)m, + Cm, |dy + sm,'dy + Lds, where s molecules of A 
are deposited in time ¢, during which the freezing point falls by y° and 
the concentration of B increases from C to C,; m,, m, represent the 
specific heats of liquids A,B, and m,' of solid A. ‘This expression, 
simplified by assuming that m,, m,, and m,’ are all equal, yields on 
differentiating : (my ~ dt + L)(Ky+C)=CL. 

The curve to this equation is an hyperbola having as asymptotes the 
lines my —At+ZL=0 and Ky+C=0, the latter being parallel to the 
axis of ¢. 

The cooling curve is a straight line to the point [0,0], where 
solidification begins with separation of A, and then follows the 
hyperbola. If U=0, that is, if B is absent, the hyperbola reduces to 
its asymptotes, namely, a right line parallel to the axis of ¢ during 
solidification and a right line representing the cooling of the solid A. 
Cooling curves determined experimentally in the author’s automatic 
apparatus (Abstr., 1909, ii, 573) are in complete accord with the 
above analytical equations. 

Other cases, where m,, m,, and m,’ are not equal, are also discussed. 
R. J.C. 
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Theoretical Form of the Cooling Curves of Binary Mixtures 
The Case of Solid Solutions. Erienne Rencape (Compt. rend., 
1909, 149, 990—993).—Making use of the same assumptions as those 
employed in a previous paper (preceding abstract), the author deduces 
an equation for that part of the cooling curve of a binary mixture 
lying between the point of initial separation of the solid and the point 
of complete solidification, assuming that a solid solution is formed. 
The resulting curve is a hyperbola, one of the asymptotes being fixed 
and inclined to the time-axis, whereas the other asymptote is movable, 
but always parallel to the time-axis. A consideration of the curve 
shows that the point of complete solidification is always less marked 
than the point where the solid commences to separate. Other 
relations are also deduced which depend on the latent heats of fusion 
of the two components. T. B. FP. 


Superheating of Crystals. Gustav Tammann (Zeiésch. physikal. 
Chem., 1909, 68, 257—-269).—The paper contains a theoretical dis- 
cussion of the conditions under which a crystal can be superheated 
while it is melting. Such superheating is always possible when the 
flow of heat to the crystal is sufficiently great, and can be realised the 
more easily the smaller the maximum linear velocity of crystallisation. 
It is, however, only during melting that crystals can be heated above 
the melting point. 

These considerations have been tested by supplying heat to three 
substances of different crystallisation velocity, naphthalene, betol 
(B-naphthy! salicylate), and dextrose, and determining the rate of 
change of temperature with the time. For naphthalene there is a 
definite halt at the melting point, corresponding with the relatively 
great velocity of crystallisation, but for betol and dextrose, the velocity 
of crystallisation of which is slow, there is a rise of temperature 
during melting, so that the crystals of the latter two substances 
can be superheated. 

The melting point of substances which do not melt sharply can in 
many cases be determined by a dilatometer method. The melting 
point of levulose determined in this way is 91°, but the results are 
complicated by the fact that this substance undergoes some change 
when heated in the neighbourhood of its melting point. 

It might be supposed that the extremely slow rate of crystallisation 
of many fused sugars is connected with molecular complexity, but 
molecular weight determinations by the cryoscopic method lend no 
support to this suggestion. G. 8. 


Melting-point Apparatus which can also be Used for the 
Determination of Solubilities with small Quantities of Sub- 
stance. H. Sro.rzenpera (Ber., 1909, 42, 4322—4324).—Two new 
forms of apparatus are described, (a) for temperatures up to 350°, 
and (6) for low temperatures down to — 60°. The apparatus is similar 
in principle to Thiele’s apparatus (Abstr., 1907, ii, 330), but the 
circulation is brought about, not only by heating or cooling a spiral 
side-tube, but also by bubbling carbon dioxide through it. For 
VOL, XCVIII. ii, 2 
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solubility determinations, a sieve containing the solid is hung in the 
tube which contains the thermometer ; owing to the rapid circulation 
of the liquid, a saturated solution is rapidly obtained. a. &. P. 


Iodine as a Cryoscopic Solvent. F. Oxivari (Atti R. Accad. 
Lincei, 1909, [v], 18, ii, 384—-389).—The molecular depression of the 
freezing point of iodine, determined by means of arsenious iodide, 
lead iodide, stannic and mercuric iodides, has the mean value 213 (com- 
pare Timmermans, Abstr., 1906, ii, 429; Beckmann, Abstr., 1909, ii, 
642); van’t Hoff’s equation gives the value 13°88 for the latent heat 
of fusion of iodine in place of the number, 11:7, employed by Timmer- 
mans. 

Determination of the molecular weights in freezing iodine of a 
number of hydrocarbons, halogen derivatives, ketones, anhydrides, and 
acids, which can be separated unchanged by removing the iodine by 
means of thiosulphate, gives the following results: (1) in general, the 
molecular weights are greater than the theoretical numbers, and 
increase rapidly with the concentration; (2) this increase becomes 
more and more rapid on passing from the hydrocarbons towards the 
acids; (3) the molecular weights at infinite dilution, determined by 
extrapolation, approach the normal values for the hydrocarbons and 
their halogen derivatives, but are still greater, by varying amounts, 
than the theoretical numbers for succeeding compounds in the passage 
towards the acids. 

These anomalous values are due to: (1) the fact that, owing to the 
high density of iodine (about 4), weight concentrations in proportion 
to the numbers 1, 2, 3, etc., correspond with volume concentrations in 
proportion to 4, 8, 12, etc., so that the concentrations rapidly attain 
values to which the fundamental cryoscopic laws are inapplicable ; (2) 
the varying degree of polymerisation of the dissolved substance, and 
(3) the formation of additive, hydrate-like compounds of iodine with 
the liquid in which it is dissolved (compare Beckmann, Abstr., 1895, 
ii, 382 ; 1907, ii, 340; Vaubel, Abstr., 1901, ii, 446; Hantzsch and 
Vagt, Abstr., 1902, ii,8 ; Lachmann, Abstr., 1903, ii, 283 ; Strémholm, 
Abstr., 1903, ii, 644; Hildebrand and Glascock, Abstr., 1909, ii, 225). 

The molecular weight will be greater than the normal if the sub- 
stance R forms a complex I,,R», in which v is greater than 1. If the 
complex dissociates according to the scheme: I,,Ry — ImRn_, +R, 
ImRn_, = ImRn_.+R, ete., increase of the concentration of R 
will favour equilibria corresponding with higher molecular weights 
(compare also Beckmann, Abstr., 1909, i, 652). 

The molecular weight of tetramethylammonium iodide in freezing 
iodine is found to be 257°4—273 (200°9); of potassium iodide, 
229-6—240°5 (166); of calcium iodide, 1043—1165 (293°8), and of 
strontium iodide, 900°6—1077 (341°34). Iodine solutions of sulphur 
containing 0°8951—2-36% of sulphur give molecular weights correspond- 
ing with S,, more dilute solutions giving lower values (compare Abstr., 
1909, ii, 37) ; these results are not in accord with the results of thermal 
analysis of mixtures of sulphur and iodine, which indicated partial 
isomorphism between the two elements (compare Ephraim, Abstr., 
1908, ii, 581). The molecule of selenium in iodine solution is of 
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the order of magnitude Se, (compare Abstr., 1909, ii, 805). Tellurium 

combines directly with fused iodine ; measurements made with a sample 

of 94% tellurium give the molecular weights 159—171:2 (Te=127°6). 
T. H. P. 


Vapour Pressures at Low Temperature. Luiar Rota (Atti 
R. Accad. Lincei, 1909, [v], 18, ii, 365—373).—For measuring vapour 
pressures at low temperatures, the author employs an apparatus 
devised by Nernst, which was graduated by a manometer containing 
paraffin oil of known density. That the apparatus gives trustworthy 
results is shown Sy measurements of the vapour pressure of ice at the 
temperatures — 43°5°, - 38°5°, and — 30°, the results obtained being in 
good agreement with those of Scheel and Heuse (Abstr., 1909, ii, 643), 
who employed a Rayleigh manometer. 

For naphthalene, the vapour pressure is found to be 0°00878 mm. 
of mercury at 0°, and 0:0381 mm. at 15:0° (compare Allen, Trans., 
1900, '77, 400). The values calculated by means of Nernst’s formula: 
logy P= —ApgZ/4°571 41°75 log7'-€7/4:571+C (in which p indi- 
cates the vapour pressure in atmospheres at the absolute temperature 
7’, and Xo, «, and C are constants) are 0:0083 mm. at 0° and 0:0396 mm. 
at 15°. 

For iodobenzene, the values obtained are: 0°0189 mm. at — 258°, 
00310 mm. at —19°8°, 0°0701 mm. at —11°5°, and 0°0887 mm. at 
—8'1°%. From the first of these values, that of Young (Trans., 1889, 
55, 486) for 160° and the value at 67:46° obtained by interpolation, 
the author calculates the constants of Nernst’s formula (vide supra), 
and from the latter the vapour pressures at temperatures varying 
from — 258° to 200°, the calculated values being in good agreement 
with the author’s and Young’s results. 

Similar calculations for bromobenzene give numbers in good accord 
with the experimental values of Young (loc. cit.) and the author, 
Nernst’s formula being thus verified. The author’s values are: 
0:0956 mm. at —26°1°, 0:164 mm. at — 20°0°, 0°186 mm. at —18°5°, 
and 0191 mm. at —17°7°. tT. B® 


Critical Phenomena of Solution. J. Timmermans’ (Bull. Soc. 
chim. Belg., 1909, 23, 433—454, Compare Abstr., 1909, ii, 981).— 
From a consideration of the critical solution phenomena exhibited by 
different pairs of liquids, it is shown that these can be divided into 
three groups. The characteristics of one of these groups have been 
examined in detail with reference to the form of the critical solution 
curves on the pressure-temperature diagram. For a particular iso- 
thermal, three critical points may be realised as the pressure is 
gradually raised. This is a consequence of the retrogressive character 
of the pressure-temperature curve. H. M. D. 


Recent Investigations in Thermochemistry. THroporr W. 
Ricwarps (J. Amer. Chem. Soc., 1909, 31, 1275—1283).—An account 
of recent advances in the methods of thermochemical! investigation. 

E. G, 
2—2 
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Alteration of Compressibility with the Softening of an 
Amorphous Substance. Atrrep Dennys Cowper and Gustav 
TaMMANN (Zeitsch. physikal. Chem., 1909, 68, 281—288).—A special 
form of apparatus for determining compressibilities is described and 
figured. It consists of a cylindrical vessel, in which the substance to 
be examined is placed; the vessel is connected on one side with a 
manometer and on the other with a steel cylinder, in which a well- 
fitting ebonite piston moves. The distance through which the piston 
has to be moved in order to alter the pressure from p, to p, is 
measured, and from this and the constants of the apparatus the 
compressibility is calculated. 

In practice, it is only for such viscous liquids as castor oil that the 
filtration past the piston does not cause serious error at high pressures, 
and measurements have therefore been made with castor oil alone, and 
when part of the oil is displaced by crystalline and by amorphous 
dextrose respectively. The coefficients of compressibility of castor oil, 
at temperatures from 25° to 100°, and at pressures of 250—2000 
kilog./em.”, are given in tabular form, and the coefficients for crystal- 
line and amorphous dextrose are given between the same limits. 
Between 25° and 100° and from 250—1500 kilog.-pressure, the 
coefficient of compressibility of crystalline dextrose is independent of 
temperature and pressure, and is 76x10-* when referred to the 
volume at 25° and 1 kilog.-pressure. The compressibility of amorphous 
dextrose is about double that of the crystalline form; it increases 
somewhat with increasing temperature, and diminishes with increasing 
pressure. G. 8. 


Connexion of Surface-tension with the Internal Pressure 
and van der Waals’ Constants a and 0b. Isipor TravBeE (Zeitsch, 
physikal. Chem., 1909, 68, 289—-294).—In connexion with Walden’s 
series of papers on the same subject (compare Abstr., 1909, ii, 119, 
123, 547), the author maintains his priority in some points, and 
supplements his own and Walden’s work by furtber values of a and b 
and of internal pressures. The results show that the ratio of a to bd 
is approximately the same for all substances, and, further, that the 
sum of the sguare roots of the atomic weights is proportional to the 
sum of the atomic volumes. G. 8. 


Viscosity of Water. Ricuarp Hosxine (J. Roy. Soc., New South 
Wales, 1908, 42, 34—56; 43, 34—38).—In earlier measurements 
(compare Abstr., 1900, ii, 336) of the viscosity of water by the efflux 
method, the rate of flow of liquid in the capillary tube was made so 
small that the kinetic energy correction was of relatively small 
magnitude. New experiments have been made in which the rate 
of flow was increased, with the object of testing the formula by means 
of which correction was made for the kinetic energy. As the pressure 
determining the flow is increased, there appears to be an abrupt change 
in the numerical factor contained in the kinetic energy reduction term, 
or a change in the nature of the flow. Consistent values for the 
viscosity at 50° were, however, obtained, until the kinetic energy 
correction was as high as 60%. ‘The absolute values of the viscosity 
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of water at 0°, 25°, and 50° are 0°01793, 0°00893, and 0:00550 
respectively. It is estimated that the probable error of these values 
is only 0°1%. 

The measurements of the viscosity were extended up to 100°. 
Values representing the viscosities and the relative fluidities are 
tabulated for every 5° between 0°and 100°. For temperature intervals 
of 25° the viscosity data can be accurately represented by formule of 
the type y:=yo/(1+k,t+%,t?). A less exact representation over the 
whole range of temperature is afforded by the formula 

nt = 9°185/(46°694 + ¢) x 1°6232. 
H. M. D. 


Viscosity of Solids at Low Temperatures. CxHar.es E. GuyE 
and V. Freepericksz (Compt. rend., 1909, 149, 1066—1069).—Guye 
and Mintz have investigated previously the effect of rise of tempera- 
ture on the viscosities of certain metals (Abstr., 1908, ii, 930), and this 
work has now been extended to the investigation of the effect of 
lowering of temperature. 

Silver, aluminium, iron, gold, magnesium, and quartz were each 
examined at 100°, 50°, 0°, — 80°, and — 196°. The first three showed 
decreases in viscosity with lowering temperature, but probably the 
viscosity does not become zero at — 273°. Magnesium and gold show 
decreases in viscosity until — 80° is reached, but at — 196° exhibit a 
considerable increase. The modulus of elasticity augments with fall 


in temperature for the metals, but the reverse is the case with quartz. 
2. A. B 


Mechanism of the Adsorption (“Sorption”) of Hydrogen by 
Carbon. James W. McBain (Phil. Mag., 1909, [vi], 18, 916—935 ; 
Zeitsch. physikal. Chem., 1909, 68, 471—497).—Experiments have 
been made on the adsorption of hydrogen by cocoa-nut charcoal at the 
temperature of liquid air, which show that the process is of dual 
character, consisting in a surface condensation and the formation of a 
solid solution accompanied by diffusion into the interior of the carbon. 

By suitable manipulation a sample of carbon can be prepared which 
contains a considerable amount of hydrogen in a state of solid solution, 
but is almost destitute of hydrogen condensed on the surface. This 
condition is attained by suddenly exposing to. low pressure carbon 
which has been previously saturated by long contact with hydrogen. 

The fact that the surface condensation is nearly instantaneous, 
whereas the diffusion process requires several hours, enables the two 
phenomena to be separately examined,.and various methods for the 
isolation of the two effects are described. 

The true solubility (as distinguished from the surface condensaticn) 
of hydrogen in cocoa-nut carbon at the temperature of liquid air 
varies with the square root of the pressure, indicating that the 
dissolved hydrogen is split up into simple atoms. The solubility 
amounts to 4 c.c. (corr.) of hydrogen per gram of carbon when the 
pressure is 19 mm. of mercury. The true solubility at the ordinary 
temperature is less than one hundredth as great. 

The term “sorption” is suggested to embrace all adsorption and 
occlusion phenomena, H, M. D. 
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Relations between the Critical Constants and Certain 
Quantities connected with Capillarity. R.D. Kigeman (Phil. 
Mag., 1909, [vi], 18, 901—908. Compare Abstr., 1909, ii, 645, 869). 
—A further relationship between the pressure, density, and molecular 
weight of liquid substances is deduced. This is found to be satisfied 
by a large number of organic compounds, but not by water or ethyl 
alcohol, and the abnormal behaviour of these is attributed to molecular 
association, H. M. D. 


Kinetic Interpretation of Osmotic Pressure. M. M. Garver 
(J. Physical Chem., 1909, 13, 679—690).—A hypothesis is put 
forward to explain the general properties of solutions. The addition 
of a foreign non-volatile substance to a pure solvent is supposed to 
have the effect of narrowing the range of the velocities of the 
molecules of the solvent. 

Although therefore the average molecular energy of translation will 
depend on the absolute temperature, there will be a smaller proportion 
of molecules which have exceptionally high or low velocities in a 
solution as compared with the proportion in the pure solvent. On the 
basis of this hypothesis, the depressed vapour tension of solutions and 
the phenomena of isothermal distillation, osmosis, and diffusion can be 
easily interpreted. 

The osmotic transport of the solvent through a semipermeable 
membrane can be explained equally readily whether it be assumed that 
the interstices of the diaphragm are occupied only by the vapour of 
the solvent or that the solvent actually penetrates and comes into 
contact with the solution on the further side of the membrane. 

H. M. D 


Osmotic Pressure of Colloids. I. Function of Electrolytes 
in the Dialysis of Colloids. Witneim Biitz and ARVED von 
VeEGESACK (Zeitsch. physikal. Chem., 1909, 68, 357—382).—A special 
form of osmometer is described, in which the membrane consists of a 
collodion film deposited on a perforated frame of platinum. The upper 
part of the arrangement is a glass vessel, which is firmly fixed below 
to the platinum frame, and is provided with a narrow side-tube, which 
ucts as a manometer. Through the upper part of the glass vessel 
passes a stirrer, driven by an electro-magnet. There are also arrange- 
ments by which the electrical conductivity of the solutions outside and 
inside the cell can be measured. The whole arrangement was placed 
in a thermostat at 25°. Measurements were made with benzopurpurine, 
night-blue, ferric and zirconium hydroxides, and tungstic acid. The 
general result of the observations was that in no case were equilibrium 
pressures obtained. 

A solution of benzopurpurine was dialysed twenty days to free it, as 
far as possible, from electrolytes, and then placed in the osmometer. 
After six hours, the osmotic pressure was 10 mm. of water; after ten 
hours, 10°66 mm., and then it gradually diminished, until in twelve 
days it had fallen practically to zero. It was observed that imme- 
diately after the stirger was started, the pressure always rose a little, 
and this is ascribed to the mixing of the solution in the upper glass 
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part of the manometer with the lower part, which had gradually 
become poorer in electrolytes by diffusion through the membrane 
When sodium sulphate is added in equivalent amount to both outer 
and inner liquid, the osmotic pressure is very slight. Further, when 
undialysed benzopurpurine is used in the osmometer, and a little sodium 
sulphate is added to the outer water, in course of time the conductivity 
becomes equal outside and inside, and there is practically no osmotic 
pressure. The other colloids gave similar results. 

The gradual fall in the osmotic pressure is due mainly to dialysis of 
the electrolyte, but partly also to a gradual increase in the size of the 
colloidal particles. This explanation has been confirmed by experiments 
with dilute solutions of sodium sulphate and of night-blue respectively. 
In the latter case, in the absence of stirring, a false equilibrium was 
obtained, the tendency to rise being balanced by the dialysis of the 
electrolyte. 

Better results should be obtained by using the filtrate from the 
colloidal solution as outer liquid (Duclaux), but it is not certain that 
the former represents the unaltered intermicellar liquid. G. 8. 


Influence of Substances in Solution on the Velocity of 
Crystallisation and the Crystal-habit of Potassium Sulphate. 
W. Wenk (Zeitsch. Kryst. Min., 1909, 47, 124—162).—Inorganic 
salts (various salts of potassium and sodium), added to a solution of 
potassium sulphate, exert a marked infiuence on the velocity of crys- 
tallisation of the latter salt, the growth being increased in some cases 
and retarded in others. Since the viscosity of the solution is not 
affected by these additions, it follows that the velocity of crystallisa- 
tion is not dependent on diffusion ; and it appears to be rather con- 
nected with adsorption and surface-tension. Organic colouring matters 
in the solution have a still more marked influence on the velocity of 
crystallisation, and they further produce an alteration in the habit of 
the crystals, and the colouring matter is adsorbed. L. J. S. 


Isomerism and Polymorphism. Awnpreas Fock (BSer., 1909, 
43, 4527—4531).—The different crystal forms of polymorphic modi- 
fications are attributed to external and internal influences. The 
former include pressure, temperature and volume, and it is well known 
that the range of existence of the various polymorphic forms is sharply 
bounded by these factors. The internal influences are afforded by the 
configuration of the molecule, including the arrangement, position, and 
motion of the atoms. Alteration in pressure or temperature brings 
about an alteration in configuration. In solids these parallel changes 
are not continuous, but take place in jerks ; in liquids and solutions 
probably: both changes are continuous. In the case of an amorphous 
solidification, all the various configurations of the molecule present 
remain intact. In the various cinnamic acids, it is suggested that 
a slight difference in the chemical molecule is, to some extent, 
associated with the isomerism. E. F. A. 


Preparation of Colloidal Solutions by the Disintegration of 
Metals by Ultra-violet Light. Tue Sveppere (Ber., 1909, 42, 
4375—4377),—The metal, from which the colloidal solution is to be 
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formed and the surface of which has been freed from oxide, is placed 
in a flat dish, covered with the dispersion medium, and submitted to 
the action of the ultra-violet light from a Heraeus quartz mercury 
lamp placed a few centimetres above the liquid. After a few minutes 
the latter, when examined in the ultramicroscope, shows the character- 
istic properties of a colloidal solution. 

Silver, copper, tin, and lead readily give colloidal solutions in 
this way, whereas platinum, aluminium, and cadmium do not. With 
water as the dispersion medium, lead gives a milky liquid, probably 
containing colloidal lead hydroxide, in five minutes; with alcohol in 
the place of water, a colloidal metal solution is obtained in the same 
time. Experiments with lead and silver in water, ethyl alcohol, 
isobutyl alcohol, ethyl ether, acetone, ethyl acetate, and amyl acetate 
showed that the number and size of the colloidal particles may vary 
very much, and that the disintegration depends on the nature of the 
dispersion medium. It was possible to produce sols which contained 
very small particles of very uniform size, these particles being in brisk 
Brownian movement. T. S. P. 


Phase Rule. Joseph A. Mutter (Compt. rend., 1909, 149, 
1079—1080).—A reply to Boulouch (Abstr., 1909, ii, 802) maintaining 
the validity of the author’s method of deducing the relationship 
between the number of substances and phases of a system in 
equilibrium (Abstr., 1908, ii, 466). T, A. H. 


Photo- and Electro-chemical Equilibria. ANpreEas Smits 
(Proc. K. Akad. Wetensch. Amsterdam, 1909, 12, 356—359).—From a 
consideration of the equilibria in systems which are capable of absorb- 
ing light energy and electrical energy, the author is led to the view 
that equilibria will be established at the ordinary temperature which 
correspond with higher temperatures in the absence of these other 
forms of energy. In this connexion, reference is made to the special 
cases of the dissociation of hydrogen sulphide, hydrogen selenide, 
hydrogen iodide, the hydrides of phosphorus, arsenic, and antimony, 
and also of carbon dioxide. H. M. 


Temperature-coefficient of Chemical Reaction Velocities. 
IV. The Velocity Isochore of Gas Reactions, its Con- 
nexion with that of the Reactions of Free Atoms, with 
Applications. Max Travutz (Zeiisch. physikal. Chem., 1909, 68, 
295—315. Compare Abstr., 1909, ii, 651).—A theoretical paper. A 
general equation, independent of the validity of the gas laws for the 
vapours of the reacting substances, is deduced for the velocity of gas 
reactions. Contrary to the former method of deduction, the heat 
developed in the reaction is partitioned out according to the inter- 
mediate reactions to be assumed on chemical grounds, and Nernst’s 
thermodynamic law is employed. The equation is applied to the 
experimental data for the influence of temperature on the decom- 
position and formation of hydrogen iodide, and on the decomposition 
of nitric oxide and of hydrogen phosphide, and is shown to be in 
satisfactory accordance with the results. G. 8. 
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Rate of Evolution of Gases from Homogeneous Liquids. 
Victor H. Veer (in part, with Joun C. Carn) (Zrans. Faraday 
Soc., 1909, 5, 1—9. Compare Trans., 1883, 43, 370; 1903, 83, 736 ; 
Abstr., 1903, ii, 641, etc.).—Utilising the results previously 
obtained by himself and other workers, the author has studied the 
conditions of the evolution of gases from liquids in which chemical 
changes are taking place, with especial reference to the degree of 
supersaturation, which, according to the author, appears to have been 
greatly over-estimated. The reactions considered are: (1) carbon 
monoxide from formic and sulphuric acids, (2) nitrogen from 
ammonium nitrite, (3) oxygen from hydrogen peroxide solutions, and 
(4) nitrogen from the decomposition of diazonium salts by water. 

The amounts of gases retained in supersaturated solution are 
calculated by comparing the volumes which were actually evolved and 
those which would have been obtained if there had been no retention 
(compare Abstr,, 1903, ii, 641). From the known solubilities of the 
several gases in water, the degree of supersaturation can then be 
determined. The values obtained vary between 8 and 12, according 
to the nature of the gas and the conditions of experiment. 

In a few cases of the decomposition of diazonium salts, the lag 
factors due to certain opposing side reactions are discussed, and their 
effects separated from the concomitant initial delay due to gas 
retention. 


Hydrolysis and Reaction Velocity in Mixtures of Alcohol 
and Water. Hans Ever and Bers ar Uaetas (Zeitsch. physikal. 
Chem., 1909, 68, 498—510).—The degree of ionisation and of hydro- 
lysis of certain'compounds in 80 per cent. alcohol has been determined 
by conductivity measurements. The dissociation constants kx 10° 
for salicylic acid are as follows: 1°81 at 0°, 1°86 at 18°, 1°88 at 30°, 
the values being about 1/50 of those in aqueous solution. As regards 
the hydrolysis of aniline salicylate, the non-hydrolysed fraction in V/10 
solution is 0°73 at 0°, 0°57 at 18°, and 0°51 at 30°. From this the 
dissociation constant of aniline at 18° is estimated at k=4~x10~-}, 
assuming that the ion-product for the solvent is 0-6 x 1071% In W/100 
solution the sodium salt of benzaldehyde is practically completely 
hydrolysed, the corresponding salt of p-nitrobenzaldehyde to the 
extent of 76%, and the corresponding salt of dextrose to 47%. The 
latter is thus less hydrolysed in 80 per cent. alcohol than in pure 
water. 

An attempt was made to follow the rate of neutralisation of aniline 
by salicylic acid at — 50° by the conductivity method, but the reaction 
is complete within ten seconds. 

Electrical conductivity measurements indicate that phenolphthalein 
is a dibasic acid, and this conclusion is supported by colorimetric 
measurements. The red colour of concentrated alcoholic solutions of 
phenolphthalein salts is intensified by raising and diminished by 
lowering the temperature. G. S. 

Hydrolysis of Salts of Amphoteric Electrolytes. Hraruer 
HENDERSON BeEvERIDGE (Proc. Roy. Soc. Hdin., 1909, 29, 648—667).— 
The results obtained for the degree of hydrolysis of amphoteric 
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electrolytes by the methods depending on the measurement of the rate 
of catalysis of methyl acetate and that of the electrical conductivity 
are not in agreement. With the object of throwing light on this 
discrepancy, the hydrolysis of o-aminobenzoic acid in acid solution has 
been determined by these and other methods. It is found that those 
methods of determining the hydrolysis which depend directly on the 
concentration of the hydrogen ion agree fairly well with each other. 
Such methods examined were the catalysis of methyl acetate by the 
hydrochloride, and of ethyl diazoacetate by the nitrate, and the difference 
of potential method. Other methods involving the solubility of the 
amphoteric base in acid solutions of different concentrations and the 
partition of the base between two immiscible solvents lead to the same 
value. On the other hand, the more indirect methods depending on 
electrical conductivity and freezing-point measurements lead to 
different values for the degree of hydrolysis. The conclusion is drawn 
that these two methods cannot be used to determine the extent of 
hydrolytic decomposition in the case of salts of amphoteric electrolytes. 
The interpretation of the freezing-point and conductivity data leads to” 
the view that there are fewer molecules in the solution of a salt of an 
amphoteric electrolyte than there would be in the case of a non- 
amphoteric substance. H. M. D. 


Atomic Weights as Mathematical Functions. F. H. Lorine 
(Chem. News, 1909, 100, 281—286).—In continuation of previous 
work (compare Abstr., 1909, ii, 392) the elements are arranged in 
the order of their atomic weights according to a method already 
described, and the meaning of the gaps in the arrangement is further 
discussed. Nitrogen does not fit into the system, and it is suggested 
that it is made up of helium and two other unknown inactive 
elements, the so-called “ satellite,’ St, atomic weight 0°27, and an 
element, Nt, atomic weight 9°75. The “ satellite’? may occur along 
with other elements, for example, iodine + 2 satellites = tellurium. 

A further arrangement of the elements is given, the vertical 
columns in .the table mentioned above, or the elements singly, are 
displaced downwards as required in order to bring chemically allied 
elements into horizontal alignment. If then the squares are coloured 
blue, red, or purple, according as the elements are basic, acidic, or 
neutral in character, the basic elements occupy a triangular area, 
the acidic ones next to them a similar area, and the elements of 
neutral tendency form a rectangle. Finally, where the acidic 
elements repeat, an approximate square is formed. A coloured table 
to illustrate this arrangement accompanies the paper. G. 8. 


Calculation of Atomic Weights. Solution of the Equation 
of Condition. Gustav D. Hinricus (Compt. rend., 1909, 149, 
1074—1076).—A graphic method of solution is described, which im 
cludes and generalises those already given (Abstr., 1907, ii, 945 ; 1909 
ii, 653). The graph used in illustration of the method is that for 42 
determinations of the ratio AgCl: Ag, commencing with Berzelius’ 
first determination and ending with those of Richards (compare 
Abstr., 1907, ii, 679). T. A. H. 
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Molecular Rearrangements. Wittram A. Noyes (J. Amer. 
Chem. Soc., 1909, 31, 1368—1374).—A discussion of recent concep- 
tions with regard to molecular rearrangements, and particularly with 
reference to the nature of the forces or attractions which hold atoms 
together in molecules, and which also cause atoms of different 
molecules to react with each other, E. G. 


Inorganic Chemistry. 


Anodic Formation of Hydrogen Peroxide. Franz RicHarz 
(Ber., 1909, 42, 4674-4675. Compare Riesenfeld and Reinhold, 
Abstr., 1909, ii, 879).—The secondary formation of hydrogen peroxide 
at the anode has been observed by the author (Abstr., 1885, 624 ; 
1888, 12, 769). C. H. D. 


Dissociation of Hydrogen Bromide and Hydrogen Iodide 
at High Temperatures. Kurt Voce von FALcKenstEIn (Zeitsch. 
physikal. Chem., 1909, 68, 270—280).—The measurements were made 
by determining the partial pressure of the hydrogen by Lowenstein’s 
method (compare Abstr., 1906, ii, 272). The dissociation of hydrogen 
bromide is 0°50% at 1024°, 0°739% at 1108°, and 1°08% at 1222°; that 
of hydrogen iodide is 32°9% at 1022° and 37:55% at 1217°. The 
results, and also the fact that at the high temperatures used the 
halogen molecules are partly dissociated according to the equations 
Br,=—2Br’ and I,-—21, will be discussed in a later communication 

G. 8. 


Electric Conductivity and Density of Solutions of 
Hydrogen. Fluoride. Ernest G. Hitt and Annopa P. Srirkar 
(Proc. Roy. Soc., 1909, A, 83, 130—148).—Measurements have been 
made of the electrical conductivity and density of mixtures of water and 
hydrogen fluoride ranging from the one pure substance to the other. 
A satisfactory conductivity cell was constructed from paraffin wax of 
low melting point (40°4°). The density measurements were made by 
weighing a lead cylinder coated with paraffin wax in the various 
liquids. 

Curves are plotted which show the variation of the specific con- 
ductivity and of the density with the percentage composition of the 
solutions. ‘These are of approximately the same type, and exhibit a 
well-defined maximum for a solution containing 75% of hydrogen 
fluoride. The curve, which is obtained when the molecular con- 
ductivity of the hydrogen fluoride is plotted as a function of the 
concentration, shows two distinct breaks, one at about 91%, the other 
between 51% and 55% of hydrogen fluoride. The former corresponds 
with the composition 9HF,H,O, the latter with HF,H,O, and the 
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authors draw the conclusion that definite hydrates of this composition 
are present in the solutions. 

From values obtained for the conductivity at 0° and 18°, the tem- 
perature-coefficient has been calculated. This is constant, and equal 
to 0°0125 for solutions containing less than 77% of hydrogen fluoride. 
By applying this temperature correction, molecular conductivity data 
for 25° are obtained. On comparison with Ostwald’s numbers for 
dilute solutions, a‘satisfactory agreement is obtained at the dilution 
w=4, but for more dilute solutions the authors’ numbers are much 
smaller than Ostwald’s, the difference increasing with the dilution. 

H. M. D. 


Production of Ozone by Ultra-violet Light. Epmonp van 
AvuBeL (Compt. rend., 1909, 149, 983—985).— Bordierand Nogier (Compt. 
rend., 1908, 14'7, 354) could not find that ozone was produced from the 
oxygen of the air,by the action of ultra-violet light, although previous 
observers (compare Abstr., 1906, ii, 224 ; 1909, ii, 657) had observed its 
formation. Using a quartz mercury lamp as the source of ultra- 
violet light, the author definitely proves that ozone is produced. 
Instead of using water to absorb the ozone, olive oil and light petroleum 
were employed in the first experiments, being placed in porcelain 
dishes inside the large glass globe surrounding the quartz tube. After 
several hours’ exposure, starch iodide showed the presence of ozone in 
these liquids. When distilled water was submitted to the action of 
the ultra-violet light for fourteen hours, the presence of ozone was 
detected by its action on a photographic plate. Starch iodide paper 
was turned blue in two minutes, except where it was covered with a 
piece of quartz, and thus prevented from coming into direct contact 
with the ozonised air. T. 8. P. 


Boiling Point of Sulphur Corrected by Reference to New 
Observations on the Absolute Expansion of Mercury. Hucu 
L. CaLLEnDAR and Herpert Moss (roc. Roy. Soc., 1909, A, 88, 
106—108).—As a result of new measurements of the expansion of 
mercury between 0° and 300°, it has been found necessary to add a 
correction factor to the result obtained for the boiling point of sulphur 
by Eumorfopoulos (Abstr., 1908, ii, 1029). This raises the tempera- 
ture from 443°58° to 444°55°, which is in practically perfect agreement 
with the value previously assumed (444°53°). HA. M. D. 


The Dynamic Allotropy of Selenium. Hueco R. Kruyr (Zeitsch. 
anorg. Chem., 1909, 64, 305—326).—The study of the electrical con- 
ductivity is uncertain as a means of investigating the dynamic 
allotropy of selenium, conductivity not being an additive property. 
The author has, therefore, used the specific gravity, the reciprocal of 
which is a strictiy additive property of solid solutions. The material 
was purified as described by Mare in his study of selenium (Abstr., 
1904, ii, 105 ; 1906, ii, 226, 280, 742 ; 1907, ii, 453). 

Grey, crystalline selenium, which has not been heated above 120°, 
has D 4-5—4°6, whilst sublimed selenium has D 4°80. The difference is 
not due to the presence of amorphous selenium, After fusion, passage 
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of the amorphous into the crystalline form, and heating to 125°, the 
preparation has D 4°77. The denser form passes into a modification 
with D 4:77 when heated to 125°, There is thus an equilibrium, 
Se, — Se,, high temperatures favouring the denser form. Exposure 
to the light of an arc lamp, or even to bright diffused light, the 
selenium being enclosed in a dilatometer with alcohol, produces an 
increase of volume; the quantity of Se, is, therefore, increased by 
illumination. The changes in the electrical conductivity are explained 
on the assumption that Se, and Se, form solid solutions, and also form 
a compound giving a diagram of the same form as is obtained from 
mixtures of bromine and iodine (Terwogt, Abstr., 1906, ii, 15) and 
alloys of magnesium and cadmium (Grube, Abstr., 1906, ii, 355). The 
conductivity has then two minima, with a sharp cusp on the curve 
corresponding with the compound. The anomalous behaviour of 
specimens cooled from 200° is explained as being due to the combined 
action of light and heat in altering the equilibrium, and also in changing 
the velocity with which equilibrium is attained. 

The conclusion is drawn that all phases of selenium contain Se, and 
Se,, whilst red, crystalline selenium is labile, and may perhaps also 
occur in two modifications. C. H. D 


Coefficients of Absorption of Nitrogen and Oxygen in 
Distilled Water and Sea-Water, and of Atmospheric Carbon 
Dioxide in Sea-Water. Cuartes J. J. Fox (Zrans. Faraday Soc., 
1909, 5, 68—86).—The apparatus used for determining the coefticients 
of absorption of nitrogen and oxygen was a modified form of 
Estreicher’s adaptation (Abstr., 1900, ii, 205) of Ostwald’s apparatus. 
The pressure used could be varied at will, whereas Estreicher’s had to 
make the measurements at exactly atmospheric pressure. Special 
precautions were taken to free the water from dissolved air, and it is 
suggested that the method used by Estreicher was not satisfactory, so 
that his values for the absorption coefficients for argon and helium may 
be respectively 0°2 to 5% and 0:5 to 10% too low. 

Two series of measurements of the solubility of atmospheric nitrogen 
in distilled water between 0° and 50° were made. A correction had to 
be applied, due to the different solubilities of nitrogen and argon and 
the variation of the partial pressures with temperature. The relation 
between the absorption coefficient (ay) and the temperature is given 
by the formula 1000ay = 22°998 — 0°5298¢ + 0:00919622? — 0:000067792°. 
In the case of oxygen the formula obtained was 1000a=49°239 — 
1°3440¢ + 0°28752¢? — 0°0003024¢%. These formule give the following 
values for gas absorbed in c.c. per litre. 

0° 10° 20° 30° 40° 50° 
Nitrogen... 23°00 18°54 15°54 13°55 12°15 11°02 
Oxygen ... 49°24 38°37 31°44 26°65 23°30 20°95 


Determinations were also made on sea-waters of four different 
salinities. These values were then combined with those obtained for 
distilled water, and formule obtained connecting the absorption 
coefficient, temperature, and salinity (chlorine-content) of the sea-water 
for nitrogen and oxygen at the partial pressures they have in air. 
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Tables are then given showing the amount of nitrogen (containing 
argon) and oxygen (in c.c.) absorbed by 1000 c.c. of sea-water from a 
free dry atmosphere of 760 mm. pressure at temperatures from 0° to 
. 28°, and the chlorine content 0—20 per mille. 

In the case of carbon dioxide the pressure in sea-water varies 
probably between 1 and 7 parts per 10,000; the total alkalinity also 
varies, and for the open ocean is equivalent to about 40 mg. OH per 
litre. The carbon dioxide pressure was determined by a modification of 
Pettenkofer’s method. It was first of all established that the ratio of 
total CO, to total OH is rectilinear, and as a result of the law of mass 
action no CO,”-ions are formed ; all the combined carbon dioxide must 
be in the form of HCO,’. The effect of varying pressure on only one 
alkalinity, that selected being 40 mg. OH per litre, was then deter- 
mined. From these:results an interpolation formula connecting the 
carbon dioxide per litre of sea-water, the salinity, the alkalinity, the 
temperature, and the pressure was obtained, and tables of the calculated 
results are given. 

From these tables a calculation can be made of the power of the sea 
to conserve the constancy of carbon dioxide in the air (compare 
Arrhenius, Phil. Mag., 1896, [v], 41, 273). The conclusion is drawn 
that for the open ocean (OH = 40 mg. per litre and ¢= 12°) it requires 
17°6 times as much carbon dioxide to raise the carbon dioxide partial 
pressure as for the same volume of air; or, if a quantity of carbon 
dioxide is poured into the air, as, for example, by volcanic action, two- 
thirds will eventually be absorbed by the sea. The final equilibrium 
will not be attained, however, until either the insoluble carbonates on 
the sea-bottom or the carbon dioxide in the air have completely gone 
into solution in the form of HCO,’. The time necessary for this is not 
known, but it must be very important geologically. 

The concentrations of the free ions, HCO,’ and H’, for ocean-water 
are calculated to be respectively 2°24 x 10-3 and 1:6 —2°6 x 10° gram- 
equivalents per litre ; thus sea-water is just slightly more acid that 
distilled water. 


The paper also contains a description of the apparatus used 
for extracting and analysing gases dissolved in liquids. 
7. & FB 


Red Phosphorus and the so-called “ Hittorf’s Phosphorus.” 
ALFRED Stock and Franz Gomoixka (Ber., 1909, 42, 4510—4527). 
—Hittorf’s phosphorus, having the high density 2-3, is the only 
variety, other than yellow phosphorus, which is at all well defined, the 
ordinary red variety being a mixture. 

Hittorf’s phosphorus is best prepared by heating 3 grams of pure 
phosphorus with 200 grams of lead in a sealed Jena glass tube, packed 
in sand, to 800° for forty-eight hours. The glass is broken and 
removed in a freezing mixture, and the lead cleaned by brushing and by 
washing with hydrofluoric acid. As nitric acid attacks the phosphorus, 
the lead is best removed by electrolysis in acetic acid containing lead. 
The cathode is placed at the bottom of the vessel, a clock-glass being 
fixed below the rod. The residue thus obtained contains some lead, 
mechanically dislodged from the anode, and is purified by boiling with 
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hydrochloric acid in an atmosphere of carbon dioxide, followed by 
treatment with hydrofluoric acid. The purest product still contains 
1:5% of lead. 

Bismuth may be used in place of lead, but it dissolves only one-fifth 
as much phosphorus, and the crystals obtained are less pure. The 
wetals appear to be held in solid solution. 

Only very minute quantities of Hittorf’s phosphorus are obtained 
by sublimation. An improvement of this method is being studied. 

Ordinary red phosphorus melts at 605—610°, and Hittorf’s 
phosphorus at 620°. The product obtained by fusion in a closed tube 
is heterogeneous. 

Hittorf’s phosphorus, corrected for the dissolved lead, has 
D 2 31—2 33. It is much less chemically reactive than ordinary red 
phosphorus at high temperatures, but both oxidise slowly in the air to 
deliquescent preducts, The statement, often made, that red phosphorus 
is stable in air, is incorrect. C. H. D. 


Oxidation of Phosphorus. Wiitem P. Jorissen and N. H. 
StewERTsZ VAN Reesema (Chem. Weekblad, 1909, 6, 931—938. 
Compare Schmidt, Abstr., 1902, ii, 237 ; Schenck, Mihr, and Banthien, 
Abstr., 1906, ii, 326 ; de Broglie and Brizard, Abstr., 1909, ii, 535 ; 
Riboul, idid., ii, 718; Elster and Geitel, Physikal. Zeitsch., 1902, 3, 
475 ; 1903, 4, 111, 293, 436, 457; Ber. deut. physikal. Ges., 1906, 
640).—The work of Elster and Geitel and of Schmidt on the oxida- 
tion of phosphorus has been repeated. The results obtained support 
the conclustons of Elster and Geitel, but indicate that Schmidt’s 
statements are erroneous, A. J. W. 


Preparation of Hypophosphoric Acid. Jacques CAVALIER and 
E. Cornec (Bull. Soc. chim., 1909, [iv], 5, 1058—1060).—A number of 
glass rods are placed across the bottom of an ordinary photographic 
washing dish, and on these are laid transversely, sticks of phosphorus, 
separated from each other by glass rods. Water is then poured into 
the dish until the phosphorus is half submerged. The whole is 
covered by a glass plate resting on a layer of cotton wadding, so that 
air is slowly but continuously admitted. The acid formed can be neutral- 
ised by sodium carbonate, to form sodium hydrogen hypophosphate, or 
the latter salt can be obtained at once by substituting a solution of 
sodium acetate for water in the dish. From this sodium salt, the acid is 
best recovered by making the lead salt by double decomposition, and 
regenerating the acid with hydrogen sulphide. By this process, and 
using a dish 13x 18 em., from 30 to 50 grams of sodium hydrogen 
hypophosphate may be obtained in five to six days. T. A. H. 


Decomposition of Water by Hypophosphites in Presence 
of Palladium as a Catalyst. Auexis Bacu (Ber., 1909, 42, 
4463—4470).—The formation of copper hydride from sodium hypo- 
phosphite and copper sulphate takes: place at the ordinary temperature, 
and is an example of the decomposition of water by an oxidisable 
substance in presence of a substance capable of combining with 
hydrogen. The same reaction takes place in presence of a catalyst, 
hydrogen being set free, 
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Solutions of sodium hypophosphite and palladium chloride are 
used, the course of the reaction being followed by measuring the 
volume of hydrogen evolved. The velocity of decomposition increases 
much more rapidly than the quantity of palladium added, the con- 
centration of the hypophosphite being kept constant. The velocity 
decreases rapidly with time, and is not increased by further additions 
of palladium, but rises to the original value on further addition of 
hypophosphite. With constant palladium, the velocity increases less 
rapidly than the quantity of added hypophosphite. Hydrocyanic acid 
prevents the decomposition, or, if palladium sponge is used instead of 
the chloride, slowly brings it to a standstill. 

The analogy of the behaviour of palladium in this case to that of 
a peroxydase is pointed out, both departing from the laws of chemical 
kinetics. The intermediate formation of an unstable palladium 
perhydride is assumed. C. H. D. 


Phosphorescent Oxidation of Arsenic. Lton Biocn (Compt. 
rend., 1909, 149, 775—777. Compare Abstr., 1909,.ii, 395).—The 
phosphorescence of arsenic at 200°, like that of sulphur and phosphorus, 
is accompanied by oxidation, by which arsenic trioxide is produced. 
As in the case of sulphur, no ionisation occurs, and there is also no 
formation of ozone, which is produced by both sulphur and phos- 
phorus. The product of oxidation of arsenic, either phosphorescently 
or with flame, always contains arsenic oxide, just as some phosphoric 
oxide and sulphur trioxide are always produced in the parallel cases. 
The arsenic oxide, which may amount to 1/30th of the whole, seems 
to be formed directly from arsenic, since arsenious oxide cannot be 
oxidised under the conditions. The author assumes conversely that 
arsenic oxide is the sole original product, and this is mainly 
decomposed into arsenious oxide by a secondary change. 

The synthesis of sulphur chloride and arsenic chloride without 
incandescence is unaccompanied by ionisation. R, J. C. 


Formation of Silicon Sulphide in the Desulphurisation of 
Iron. W. Fre.pine (Zrans. Faraday Soc., 1909, 5, 110—111).—The 
object was to find the conditions under which ferrosilicon can react 
with ferrous sulphide and liberate a sulphide of silicon. The reaction 
was investigated by heating mixtures of the two compounds in a 
vacuum at known temperatures. The heating was effected in a 
crucible in the form of a hollow graphite rod, heated electrically. 

With commercial ferrous sulphide the mass fused at about 930°, and 
a vigorous reaction set in, accompanied by a rise in temperature. 
With pure ferrous sulphide, no reaction was observed up to about 
1300°, so that the reaction noted with the impure compound was 
probably due to reduction of oxide of iron present by the ferro- 
silicon. 

In all the experiments a yellow ‘sublimate appeared on the walls of 
the tube at 1500°. This was found to consist of approximately 50% of 
silicon sulphide (assuming the formula to be SiS,), the remainder being 
iron sulphide which had volatilised, silica resulting from the action of 
moisture in the air on the silicon sulphide, and a small amount of 
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finely-divided ferric oxide. In different experiments products of 
variable composition were obtained, and it has not been possible 
completely to identify the silicon sulphide present in the product. 

T. 6. P. 


Thermal Analysis of the System K,SO,-KF. B. Karanpaerr 
(Centr. Min., 1909, 728—733).—On the basis of observations on 
the rate of cooling of fused mixtures of potassium sulphate and 
potassium fluoride, a temperature concentration diagram has been 
constructed. The freezing-point curve consists of three branches 
corresponding with the two components and with a double salt, 
KF,K,SO,, respectively. The eutectic temperatures, 883° and 788°, 
correspond respectively with 41 and 83 mols.% of potassium fluoride. 
The double salt melts at 887°. It is only stable at temperatures 
above 578°, and on cooling below this, breaks up into its components, 


Potassium sulphate undergoes a change in crystalline form at 599°. 
H. M. D. 


Existence of Real Percarbonates and their Differentia- 
tion from Carbonates with Hydrogen Peroxide of Crystal- 
lisation. E. H. Rigsenretp and B. Reinnoip (Ber., 1909, 42, 
4377—4383).—According to the authors, Constam and von Hansen 
(Abstr., 1897, ii, 550) did not definitely prove that the substance 
which formed at the anode in the electrolysis of concentrated solutions 
of potassium carbonate was potassium percarbonate. The substances 
was never obtained pure, the hydrogen carbonate and water being 
always present, so that it was possible that it was a hydrogen peroxide 
additive product of potassium carbonate, since the authors have 
recently proved the anodic formation of hydrogen peroxide in strong 
solutions of potassium hydroxide at low temperatures (compare Abstr., 
1909, ii, 879). 

The authors have now succeeded in preparing a pure potassium 
percarbonate of the formula K,U,0,, and containing neither water 
nor hydrogen carbonate, so that it could not be an additive product of 
hydrogen peroxide. It was made by the electrolysis at — 30° to — 40° 
of a very ‘strong solution of potassium carbonate, contained in a 
U-tube. The anode was a platinum wire, the cathode being of 
platinum foil and surrounded by parchment paper. The current used 
was 0'5 ampere. After six hours the salt formed at the anode was 
collected, washed with cold water, alcoho], and ether, and dried, and 
then proved to have the composition given above. When added to a 
neutral solution of potassium iodide at the ordinary temperature, it 
immediately liberates iodine according to the equation : 

. 0,0,” + 21’ = 2C0,” +I, 
no oxygen being evolved, whereas hydrogen peroxide reacts very 
slowly under such conditions, This reaction is characteristic of a 
real percarbonate, and can be used to distinguish them from additive 
products of carbonates and hydrogen peroxide. It is found that the 
percarbonates described by Tanatar (Abstr., 1903, ii, 208), when added 
to a neutral solution of potassium iodide, cause a brisk evolution 
of oxygen, and the solution remains colourless. All these compounds 
VOL. XCVIII, il. 
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must therefore be classed as additive products of hydrogen peroxide 
and carbonates. The percarbonates obtained by Wolffenstein and 
Peltner (Abstr., 1908, ii, 180, 183; 1909, ii, 574) are also doubtful. 
It was not found possible to prepare solid percarbonates of lithium, 
sodium, rubidium, and cesium, although the anolyte reacted towards 
potassium iodide as if it contained percarbonate. =. &.%. 


Reduction of Sodium Sulphate by Carbon. ALBERT CoLson 
(Compt. rend., 1909, 149, 1076—1078).—When an intimate mixture 
of sodium sulphate and animal charcoal is heated in an iron pipe, 
practically no interaction takes place below 950°, but at this tempera- 
ture the reduction is rapid and uniform, especially if charcoal is used 
in the proportion required by the equation: Na,SO,+4C =Na,$ + 4CO. 


With increase of temperature, the rate of action augments rapidly. 
T. A. H. 


Action of Safety Explosives containing Ammonium Nitrate 
in the Presence of Carbon, Paper, and Paraffin. H. Dautricue 
(Compt. rend., 1909, 149, 926—928).—Safety explosives containing 
ammorium nitrate are used in coal mines, and since oxygen is set free 
in the explosion, it is important to investigate their action on charcoal 
powder, which would be equivalent to coal dust in the mine, and on 
paper and paraflin, the latter being used in making the cartridges. 

Experiments carried out under conditions very similar to those 
obtaining in a mine, with an explosive consisting of 90 parts of 
ammonium nitrate to 7 parts of trinitrotoluene, show that charcoal 
powder surrounding the cartridges is burnt, and that all the oxygen 
is used up with the formation of carbon monoxide. The combustion 
of the paper and paraffin depends on the diameter of the cartridges. 
When these are 30 mm. in diameter, the combustion is feeble, but 
when 40 mm. in diameter, it is very marked. T. S. P. 


True Atomic Weights. Stas’ Determinations. III. Louvrs 
Dusrevit (Bull. Soc. chim., 1909, [iv], 5, 1049--1053, 1053—1055, 
1055—1058).—A series of three papers continuing (this vol., ii, 886) 
the critical revision of Stas’ determinations, the cases now considered 
being (1) silver iodate, (2) silver bromate, (3) silver chlorate. 

The apparent atomic weights found for the three cases are: (1) 
silver 1079990 and 107-9991, iodine 126-9790 and 126-9991, oxygen 
16°0149 and 16°0128, (2) silver 107-9995, bromine 79°9995, and 


oxygen 16:0061, (3) silver 107-9996, chlorine 35°4996, and oxygen 
16‘0 T. A. H. 


So-called Electrolytic Peroxide of Silver. Marcrere Bose 
(Zeitsch. physikal. Chem., 1909, 68, 383—384).—The author’s work on 
the same subject (compare Abstr., 1905, ii, 299) has not been mentioned 
by Baborovsky and Kuzma (compare Abstr., 1909, ii, 666). G.S. 


Silver and Thallium Iridichlorides and Iridochlorides. Marcet 
DELEPINE (Compt. rend., 1909, 149, 1072—1074. Compare Abstr., 
1908, ii, 702).—The fugitive blue precipitate formed when potassium 


INORGANIC CHEMISTRY. iL 35 


iridichloride is added to silver nitrate consists of silver iridichloride, 
Ag,IrCl,. This when kept, either alone or in presence of excess of 
silver nitrate, passes into silver iridochloride, Ag,I[rCl,, which is 
yellow, and on treatment with ammonia changes into the greenish- 
yellow argentodiammonium iridochioride, (Ag2NH,),IrCl,, which loses 
part of its ammonia on exposure to air and the whole of it on warming 
(compare Claus, J. pr. Chem., 1847, i, 42, 348). 

Thallium iridichloride, T1,IrCl,, forms small, opaque, greenish-blue 
cubes, and is more stable than the corresponding silver salt. Boiling 
hydrochloric acid decomposes it, forming the iridochloride, T1,IrCl,, 
which crystallises out, on cooling the liquid, in bronze-tinted lamelle. 
Nitric acid re-converts it into the iridichloride. T. A. H. 


The Calcium Silicides and their Absorptive Power for 
Nitrogen. ApaLBeRT Kors (Zeitsch. anorg. Chem., 1909, 64, 
342—367).—By heating together calcium and silicon, two silicides are 
obtained, according to the component in excess. The products contain 
53°5% and 36°68% Si respectively, corresponding approximately with 
the formule Ca,Si,, and Ca,,Si,, (compare Hackspill, Abstr., 1908, 
ii, 589 ; Tamaru, Abstr., 1909, ii, 400). Both silicides are crystalline, 
evolve hydrogen with acetic acid, and evolve spontaneously inflammable 
hydrogen with dilute hydrochloric acid. Silicones are obtained with 
concentrated hydrochloric acid. The first silicide yields an orange or 
yellow, crystalline silicone, the second yields a silicone containing less 
silicon. 

Both silicides absorb nitrogen actively near 1000°, the first com- 
pound being the more energetic. The products have the respective 
compositions CaSi,N, and Ca,,Si,)N,). Structural formule are pro- 
posed for the silicides, silicones, and silico-nitrides. C. H. D. 


Calcium Ferrites. Sieerriep Hitrert and Ernst KouuMEYER 
(Ber., 1909, 42, 4581—4594).—Mixtures of pure ferric oxide and 
lime are heated in a platinum crucible, protected by an outer crucible 
of spinel mass, in an electric furnace, of which a hollowed-out carbon 
rod forms one pole, the other being an outer iron cone, the space 
between being filled with granulated carbon. 

Mixtures containing only small percentages of iron oxide are not 
completely fusible under these conditions, being ony pasty. The 
last portion solidifies at 1410°, when they become completely solid. 
The lime forms well-developed crystals, When the lime falls below 
75 mol.%, the primary crystallisation is that of the orthoferrite. The 
first complete fusion is obtained with 69 mol.% CaO, freezing 
beginning at 1550°. 

Calcium orthoferrite, 3CaO,Fe,O,, melts at 1410°, and disintegrates, 
like calcium orthosilicate, on further cooling. The next compound, 
3CaO,2Fe,0,, melts at 1450°. At 1220° a reaction occurs in the solid 
state, the compound formed having a formula near to 5CaO,3Fe,O, 
(compare the aluminate, 5Ca0,3A1,0, : Shepherd, Rankin, and Wright, 
Absir., 1909, ii, 1015). There is a eutectic point at 1200° and 
50 mol.% CaO, and a second maximum at 1400°, corresponding with 
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the compound 2Ca0,3Fe,0,. Calciwm metaferrite, CaO, Fe,0,, appears 
to be formed below the eutectic point. The behaviour of mixtures 
rich in ferric oxide is complicated, partly owing to the escape of 
oxygen and the formation of crystals of magnetite. Ferric oxide 
melts at 1565°, and the magnetic oxide at 1527°. 

The colour of the mixtures becomes darker with increasing iron. 
The specific volume curve shows a sharp change of direction at the 
formula Ca0,Fe,O0,, and another, less distinct, near 20 mol.% CaO. 
The magnetic properties diminish with the proportion of iron, and 
become insignificant at 67 mol.% CaO. The electrical conductivity is 
very small throughout, even that of fused ferric oxide being only 
10-1 that of iron. Solid solutions are not formed, and the low 
conductivity is unexplained. 

The calcium ferrites are much less readily attacked by reagents 
than the silicates, hence the advantage of their presence in cements 
exposed to sea-water. The mixtures containing 60—70 mol.% CaO 
are hydraulic. Calcium ferrites are less easily reducible than ferric 
oxide, C. H. D. 


Compounds containing Iron Peroxide, FeO,. Lupwie MoksEr 
and H. Borcx (Ber., 1909, 42, 4279—-4283. Compare Abstr., 1903, 
ii, 546).—When a mixture of concentrated solutions of ferric and 
strontium nitrates (1 mol. :1—2 mols.) is evaporated to dryness, and 
the finely-powdered residue heated at a temperature of not more than 
600° in a stream of oxygen until oxides of nitrogen are no longer 
evolved, a compound is obtained which seems to have the formula 
SrO,FeO,. Determination of the proportion of active oxygen to ferric 
oxide showed that it could not be a compound of strontium peroxide 
and ferric oxide. 

A similar compound was indicated in the residue obtained by heat- 
ing a mixture of barium hydroxide and ferric hydroxide at 400° ina 
current of oxygen. 

These compounds are black substances, which are stable below 
650°, but decompose gradually above that temperature. They are 
slowly acted on by water with evolution of oxygen. Hydrogen per- 
oxide reacts violently with liberation of oxygen; acids act ina similar 
manner. Hydrochloric acid gives both chlorine and oxygen ; oxalic 
acid, oxygen and carbon dioxide. Mixtures of air and alcohol or 
other inflammable vapours, when led over the heated compounds, are 
oxidised to water and carbon dioxide, and when once the combustion 
has started, it proceeds of its own accord. 

It is possible that a compound of iron peroxide with lithium oxide 
has been obtained, but it was not found possible to prepare such 
compounds with other bases. 

In an appendix, H. Borck describes a compound of strontium and 
ferric oxides which is obtained, in a hydrated condition, as a yellowish- 
brown precipitate by warming a suspension of freshly- -precipitated 
ferric hydroxide in a concentrated solution of strontium hydroxide for 
some time on the water-bath. On heating, it loses water and becomes 
brown, and at temperatures above 300° it absorbs oxygen, forming 
the compound SrO,FeO,. 
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Hexahydrated Glucinum Sulphate. Mario Lzyi-MA.Lvano 
(Gazzetta, 1909, 39, ii, 438—440, Compare Abstr., 1906, ii, 165).— 
The author gives a new example of crystallisation of one salt under 
the catalytic influence of another dissolved salt. 

When prepared in the ordinary way, hexahydrated glucinum 
sulphate forms a mass of crystals incapable of being measured ; but 
when a solution containing equimolecular proportions of glucinum 
and potassium sulphates is concentrated on the water-bath and allowed 
to cool, it deposits large crystals of hexahydrated glucinum sulphate 
belonging to the cubic system [Zamponini], and melting partly at 
78—80° and completely at 95—96°. =, 


Basic Magnesium Chlorides. Wiv.iam O. Ropinson and W. H. 
Waaeaman (J. Physical Chem., 1909, 13, 673—678).—Solutions con- 
taining from 2°36 to 34°22% of magnesium chloride were shaken with 
small amounts of magnesium oxide for six months at a temperature of 
25°. At the end of this time, the residues had become homogeneous, 
and the solutions constant in composition. From an examination of 
the diagram on which the solubility data are plotted, the conclusion is 
drawn that the solid substance in equilibrium with solutions contain- 
ing less than about 10% of magnesium chloride is an indefinite solid 
solution, whereas the solid residue in contact with more concsntrated 
solutions is a basic salt of the composition 3MgO,MgCl,,10H,0. 
Microscopic examination showed that this consists of very small, 
acicular crystals. H. M. D. 


Zinc Amalgams. Ekxnst Conen and Karsusi Inouye (Chem. 
Weekblad, 1909, 6, 921—930. Compare Roozeboom and Byl, Abstr., 
1901, ii, 507; Kerp and Bottger, Abstr., 1900, ii, 656; Pushin, 
Abstr., 1903, ii, 212; Hulett, Abstr., 1900, ii, 543).—The authors 
have investigated the solubility of zinc in mercury at temperatures 
between 0° and 100°, and found that it increases, Kerp and 
Bottger’s method gives erroneous results, especially between 20° and 
100°. Pushin’s results are also incorrect. - A.J. W. 


Double Fluorides of Univalent Thallium. Fritz Epraim and 
Leonip Heymann (Ser, 1909, 42, 4456—4463).—Thallous 
manganosomanganic fluoride, STIF,2MnF,,MnF,, obtained by pre- 
cipitating manganous acetate with ammonia and hydrogen peroxide, 
dissolving the well-washed precipitate in hydrofluoric acid, and adding 
thallous fluoride, forms claret-coloured prisms, decomposed by water, 
but soluble in cold concentrated sulphuric acid or in dilute oxalic or 
tartaric acids to violet solutions, decolorised on heating. Attempts 
to prepare the manganic compound result in the formation of this 
salt. 

The three antimony compounds, TIF,SbF, ; TIF,2SbF,, and TIF,3SbF,, 
are all crystalline, 

Thallous fluoride and an excess of asolution of vanadium pentoxide 
in hydrofluoric acid yield minute, insoluble crystals of the salt, 

3TIF,2VO,F. 
By previously reducing the vanadium solution with sulphur dioxide, 
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small, green crystals of the salt, 211F,VOF,, are obtained, whilst 
reduction of the pentoxide with hydrogen, followed by solution in 
hydrofluoric acid and addition of thallous fluoride, leads to the 
formation of green crystals of TIF,VF,,2H,O or of 2TIF,VF;,H,0, 
according to the proportions taken. 

The thallous tantalum compound, 2TIF,TaF,, forms bright glisten- 
ing crystals. 

Three tungsten compounds, 2TIF,WO,F,, 3TIF,2W0O,F,, and 
TIF,WO,F,, are obtained by adding different proportions of thallous 


fluoride to a solution of tungstic acid in hydrofluoric acid. 
C. H. D. 


Conditions which Determine the Composition of Electro 
deposited Alloys. PartI. Copper-Zinc Alloys. Samve. Fieup 
(Trans. Faraday Soc., 1909, 5, 172—194).—To trace the effect of 
varying conditions on the composition of electro-deposited alloys, the 
composition of electro-deposited brass, obtained from a cyanide 
solution under different conditions of (a) composition of solution, 
(6) strength of solution, (c) temperature, (d) current density, and (e) 
presence of free cyanide, was determined. The conditions for 
quantitative deposition from cyanide solutions of the metals separately 
were first found, and the solutions were then mixed. It was found 
that, with a solution containing about equal quantities of the two 
salts in the absence of any notable amount of free cyanide : (a) Copper 
is the more readily deposited. (5) The percentage of zinc increases with 
the current density, and also as the amount of zine compound is 
increased. (c) Even with a large excess of, zinc in the electrolyte, 
deposits containing a fair proportion of copper are readily obtained. 
(d) Dilution raises the percentage of zinc, because of the higher 4.1. F. 
necessary to maintain the same current density. (e) Rise in tempera- 
ture increases the proportion of copper deposited. () With appreciable 
amounts of free cyanide the percentage of copper is always high, even 
with high current density. Free cyanide does not increase the 
conductivity of the solution to any great extent, but it prevents the 
formation of insoluble single cyanides at the anode. 

Uniform deposition is not maintained in cold stationary solutions, 
and the insoluble cyanides formed at the anode may completely insulate 
the plates. With a warm and moving solution, uniform deposits may 
be obtained without the presence of much free cyanide, the anodes 
dissolving freely. These cyanide solutions are subject to continual 
changes of composition which soon prevent the exact repetition of 
similar conditions. These changes are due to: (1) differing proportions 
of copper and zinc dissolved at the anodes and precipitated at the 
cathodes, and (2) to the different amounts of cyanide absorbed or set 
free by the metals. 

The zine compound used in the above experiments corresponded with 
the composition Zn(CN),,KCN, whilst the copper compound had the 
composition CuCN,KCN. ‘This latter compound was obtained by 
saturating a hot solution of Kahlbaum’s potassium cuprocyanide, of 
the composition 3CuCN, KCN + 5KON, with freshly precipitated copper 
earbonate, and then allowing it to crystallise, »S. P, 
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The Corrosion of Iron. J. Newton Faienp (J. Jron and Steel 
Inst., 1909, Reprint 3—7. Compare Abstr., 1908, ii, 698; Proc., 
1909, 25, 90).—A criticism of recent experiments on the rusting of 
iron. The presence of an acid is necessary to the initiation of rusting. 

C. H. D. 


The Action of Air and Steam on Pure Iron. J. Newton 
Frienp (J. Iron and Steel Inst., 1909, Reprint 2—11. Compare 
preceding abstract).—At temperatures above 200°, pure iron oxidises 
in air dried by means of phosphoric oxide. Steam, carefully freed 
from carbon dioxide, is without action on iron at 100—250°. Slight 
action begins at 330°, and is rapid at 445°. Traces of air may have 
been present, Experiments in silica tubes indicate that the tem- 
perature at which action begins is near 350°. The action of steam 
probably takes place in two stages, the steam being first dissociated, 
and the oxygen thus set free acting on the iron. An estimate is 
made of the dissociation pressure of iron oxide. C. H. D. 


Reduction of Iron Oxide by Hydrogen and Carbon 
Monoxide. Siecrriep Hivpert (Ber., 1909, 42, 4575—4581).— 
The temperature at which the reduction of ferric oxide by hydrogen 
begins, depends on the temperature to which the’ oxide has been 
previously heated. A sudden fall in the reducibility of oxide pre- 
pared from the hydroxide occurs at 900°, at which point there are 
indications of a polymorphic change. Oxide prepared from the 
oxalate only shows this change at 1000°. In both cases the final 
product behaves like natural hematite, and is only reduced from 330° 
onwards. It is impossible to obtain a product containing a deter- 
mined quantity of oxygen by these means, as the reaction takes place 
unequally in different parts of the mass. 

Carbon monoxide is active even at 240°, but the resulting oxide is 
impure, containing carbon. C. H. D. 


Chromi-aquo-triammines, E. H. Rissenrecp and F, SEeMANN 
(Ber., 1909, 42, 4222—4232. Compare Abstr., 1906, ii, 760).—If 
chromtetroxide-triammine is added in small quantities at a time to a 
cooled dilute solution of hydrochloric acid, a violent reaction takes 
place, with evolution of oxygen and chlorine and formation of a red 
solution. Addition of concentrated hydrochloric acid to this solution 
produces, after a long time, a precipitate of dichloroaquotriammine- 


chromichloride, | Cl,Cr OH, Cl, in the form of reddish-violet, di- 
2" (NHs)s 


chroitic crystals, which are soluble in water to a blue solution. If 
concentrated hydrochloric acid is used instead of the dilute acid, a light 
green solution is obtained, from which grey, needle-shaped crystals of 
a second modification of the above chloride separate, which is 
scarcely soluble in cold water, but dissolves in hot water to a red 
solution. A third modification is obtained by heating a hydrochloric 
acid solution of the first chloride for some time at 60°. The solution 
gradually becomes green in colour, and on evaporation in a desiccator, 
dark green crystals are obtained, which dissolye in water to a green 
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solution. Neither of these three chlorides readily loses water, which 
is therefore probably contained in the complex in all three salts. In 
all probability they are stereoisomerides : 
NH, 
NH, 


At present it is impossible to say which formula corresponds with 
which isomeride. 

If the aqueous solution of either of the three isomeric chlorides is 
heated to the boiling point, the colour changes to a violet-red, and on 
careful evaporation, violet-red crystals of the chlorodiaquotriammine- 


chromichloride, | eH) 09 CC 


are readily soluble in water to a red solution, from which, by the 
addition of concentrated sulphuric acid and precipitation with alcohol, 
pale violet, hygroscopic crystals of the chlorodiaquotriamminechromi- 


sulphate, | (vH,) 0x69) SO,, are obtained. 


Chromtetroxide-triammine dissolves in concentrated nitric acid to 
a red solution, from which rose-red crystals of nitro-diaquotriammine- 


chrominitrate, | (rH) cro os 


eS FM [(NH,),Cr(H,O),|Cl,, is obtained 
by dissolving chromtetroxytriammine in dilute hydrochloric acid and 
passing hydrogen chloride into the resulting solution. After a time, 
bright red, needle-shaped crystals of the triaquochloride separate. If 
the hydrogen chloride is passed in for tceo long a time, the solution 
becomes green in colour, and crystals, either of the dichroitic or of the 
grey monoaquochloride, are obtained. If the aqueous solution of the 
triaquochloride is treated with concentrated nitric acid, deep red 
crystals of the triaquotriammine-chromichloride nitrate, 


[ (XH), Cx(OH)s |G 


2 Joly are obtained. These crystals 


(NO,),, separate. 


are obtained. 

Each member of the series of the chromi-aquo-triammines, with the 
exception of the first, [Cl,Cr(NH,),|, has thus been obtained. The 
separate members are characterised by their different colours, not only 
as solids, but also in aqueous solution, and it is noteworthy that the 
colours are exactly analogous to those of the corresponding cobalt 
compounds, as shown by the following table: 

M=Co, M=Cr. 

((NH;),M, Bluish-green solution... Bluish-green solution. 

[(NH,),M, a.) Reddish-blue _,, Violet-red 

[(NH;),M,3H,O} Purple - Purple 9 

This similarity {in colour is all the more remarkable since the 
ordinary cobalt and chromium salts are so different in colour. The 
conclusion is therefore drawn that the colour of a salt depends more 
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on its constitution than on the metal which forms part of the cation. 
Assuming that the atoms in the molecule are bound together by 
electrical forces, the constitution of the molecule will depend on its 
electron-content and on the distribution of the electrons. It follows 
that absorption (of light), electron-content, and the distribution of 
electrons are all closely connected, a conclusion which has been 
arrived at in quite another way from optical considerations. 


T. 8. P. 


The Isomerism of the Stannic Acids. Werner MECKLENBURGH 
(Zeitsch. anorg. Chem., 1909, 64, 368—374).—The two modifications 
of stannic acid are best regarded as colloidal substances, differing in 
the size of their particles, as suggested by van Bemmelen (Abstr., 
1888, 1160; 1905, ii, 461). The greater adsorptive power and 
reactivity of the a-acid indicates that it has the finer structure. The 
absence of any direct relation of the f-acid to the crystalloid 
compounds of tin is evidence of its coarser structure. C. H. D. 


Double Halogenides of Ter-, Quadri-, and Quinque-valent 
Antimony. Fritz Epuram and 8. Wernperc (Ber., 1909, 42, 
4447—4456).—Derivatives of quadrivalent antimony have a great 
tendency to decompose into mixtures of compounds of ter- and quin- 
que-valent antimony, with the exception of the thallium salt, 

TICI,,TICI,2SbCl,, 
which is stable (Ephraim and Barteczko, Abstr., 1909, ii, 236). The 


equilibrium SbCl,+SbCl, <= 2SbCl, is greatly dependent on the 
temperature and on the possibility of ionisation, the addition of 
sulphuric acid or of salts favouring the tetrachloride. 

On adding solid ammonium chloride to a fused mixture of antimony 
tri- and penta-chlorides, the liquid becomes black, and solidifies on 
cooling to a violet mass, which slowly loses its colour at the ordinary 
temperature, ultimately becoming white. The dark metastable salt is 
best obtained by pouring the hot mixture into chloroform ; it then 
remains for some hours without change. 

The ammonium compound of antimony tetrabromide, (NH,),SbBr,, 
prepared by adding the requisite quantity of bromine, followed by 
ammonium bromide, to a solution of antimony tribromide in {con- 
centrated hydrobromic acid, forms black octahedra, stable in air. The 
free acid was obtained in a state of doubtful purity. 

A ferric ammonium antimony chloride, 9NH,CI,2FeC),,3SbCl,, is 
obtained by mixing the chlorides in concentrated hydrochloric acid, 
and forms black octahedra. It may be regarded as 3(NH,),SbCl,+ 
3NH,Cl,2FeCl,. 

Compounds of antimony tri- and penta-halogenides with salts of 
alkylamines are also described. The methylamine compounds, 

SbCl,,NH,MeCl 
and SbCl,,NH,MeCl, form very large, colourless prisms and micro- 
scopic crystals respectively. The bromide, 28bBr,,3NH,MeBr,3H,0, 
forms lemon-yellow, six-sided leaflets, and the iodide, 
2SbI1,,3NH,MelI,5H,0, 
forms yellowish-red leaflets with golden reflex. 
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The ethylamine compounds: 2SbBr,,3NH,EtBr, a yellow salt 
containing water ; SbBr,,NH,EtBr, dark red leaflets, and 
2SbI,,3NH,EtI, 


are described. 
The following diethylamine compounds are described : 
SbC),,N HEt,, HCl, 
long, transparent needles; SbCl,,NHEt,,HCl; SbBr,,NHEt,,HBr ; 
SbBr,,2NHEt,,HBr, black crystals, violet in thin fragments; and 
SbBr,,NHEt,,HBr, garnet-red, rectangular crystals, C. H. D. 


Effect of Ferric and Cupric Salt Solutions on Gold. W. J. 
McCavucuey (J. Amer. Chem. Soc., 1909, 31, 1261—1270).—In the 
analysis of gold bullion containing a large proportion of tin, it was 
found that the gold could be most conveniently separated by pre- 
cipitation with ferrous sulphate. The precipitate, however, still 
contained tin, and if sufficient hydrochloric acid was present to keep 
all the tin in solution, the gold was not completely precipitated. 

Preliminary experiments having shown that gold is soluble in 
solutions of both ferric and stannic salts in presence of hydrochloric 
acid, an investigation was carried out to ascertain the effect of the 
concentration of the salt and acid and the presence of ferrous sulphate 
on the solubility. The solvent action of cupric chloride was also 
studied. The experiments were conducted at 38—43° and at 98—100°. 
The results are tabulated and plotted as curves. 

It has been found that gold is soluble in solutions of iron alum and 
cupric chloride containing hydrochloric acid, the solubility increasing 
with the concentration of the acid or salt. An increase in the con- 
centration of the acid has a greater effect on the solubility than an 
increase in the concentration of the salt, and particularly in the case 
of the copper salt. The rate of solubility in the presence of iron alum 
is eleven times greater at 98—100° than at 38—43°, and in the 
presence of cupric chloride is 32 times greater at the higher tem- 
perature. By doubling the concentration of the acid, the solvent 
action of cupric chloride solution is increased seven times at 38—43° 
and five times at 98—100°. Iron alum is capable of dissolving gold 
even in presence of a ferrous salt, but the solvent action decreases as 
the concentration of the ferrous salt increases. In the precipitation 
of gold by ferrous sulphate, it is therefore advisable to use considerable 
excess of the reagent, and to allow the solution to cool before filtering 
it, since the solvent action of ferric salts is much greater at the higher 
temperatures. The solubility of gold in solutions of ferric salts 
gradually decreases with time and approaches a limit, but in the case 
of cupric chloride the amount of gold dissolved is directly proportional 
to the time. 


Gold Hydrosols. Cart THomaz (J. pr. Chim., 1909, [ii], 80, 
518—520).—Zsigmondy’s red-gold hydrosol, which can be kept for a 
year, is prepared with water distilled repeatedly through a silver 
condenser. However, a hydrosol, which is tenable for four months, 
can be obtained with ordinary distilled water as follows. The water, 
120 c.c., is brought to the boil in a Jena flask, and 2°5 c.c. of gold 
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chloride solution (1 gram of crystallised salt : 167) and 3:2 e.c. of 
potassium carbonate (2°5:100) are added successively. Whilst the 
water is boiling vigorously and the flask is being violently shaken, 
5:0 c.c. of formaldehyde solution (3 grams of commercial approxi- 
mately 36% formalin : 100) are added drop by drop. If the first drop 
causes a separation of gold, the addition is stopped, and the boiling is 
continued until the gold has disappeared. Gold should not separate 
until many drops of the formaldehyde have been added; then the 
formation of a slight gold mirror is immaterial. The liquid is blue at 
first, and finally dark red. It is decanted into another flask. The 
formation of a filminess or turbidity indicates that the reducing agent 
.has been added too quickly, or in too large quantities. C. 8. 


Magnesium Aurides. G. G. Urazorr (Zettsch. anorg. Chem., 
1909, 64, 375—396. Compare Vogel, Abstr., 1909, ii, 896).—Allovs 
of gold and magnesium are best prepared by heating the components 
in the proportions required to form the compound AuMg in a graphite 
crucible enclosed in an iron cylinder with screw cap. Combination 
takes place readily at 700°, and the compound may be fused quietly 
with further quantities of gold or magnesium under a layer of alkali 
chloride. 

Four compounds are indicated on the freezing-point curve: AuMg, 
with a maximum at 1150°; AuMg,, with a maximum at 788°; 
Au,Mg,, at a break in the curve at 798°, and AuMg,, with a third 
maximum at 818°. Gold forms solid solutions with nearly 30 


atomic % Mg, and the compound AuMg forms solid solutions ranging 
from 42 to 66 atomic % Au. The compound Au,Mg, undergoes a 
transformation at 721°. 

Alloys rich in gold may be etched with hydrochloric acid and 
bromine ; those containing little gold are etched sufficiently by 
polishing while wet. The microscopical examination confirms the 
indications of the cooling curves. C. H. D. 


Atomic Weight of Platinum. Esrnezer H. ArcuiBap (Proc. 
Roy. Soc. Edin., 1909, 29, 721—747).—From a consideration of earlier 
determinations, the author draws the conclusion that the platinum salts 
analysed must have contained appreciable amounts of impurities, for 
very divergent results are obtained when the weight of original salt is 
used in the calculation of the atomic weight. To obtain pure platinum 
the metal was precipitated in the form of ammonium platinichloride, 
the precipitate being thoroughly washed and dried and then reduced in 
a current of pure hydrogen. After removal of ammonium chloride, the 
platinum-black was boiled with successive portions of concentrated 
hydrochloric acid to dissolve out traces of iron. The platinum was 
then redissolved, and the above processes repeated several times. 
After three operations all indications of iridium had disappeared. To 
avoid the difficulty of removing the last traces of nitric acid from a 
solution prepared by dissolving platinum in aqua regia, the metal was 
brought into solution by making it the anode in an electrolytic cell 
containing hydrochloric or hydrobromic acid. From such solutions 
the potassium and ammonium salts of chloro- and bromo-platinie acid 
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were prepared, With these four salts, four series of determinations 
were made by reduction in a current of pure dry hydrogen. Before 
reduction the potassium salts were heated at 400°, and the ammonium 
salts at 175°, for the purpose of expelling absorbed and occluded 
moisture. After reduction, the platinum metal, the halogen salt, and 
the halogen acid given off were estimated. These measurements give 
several ratios from which the atomic weight of platinum can be 
deduced, Rejecting those in which the weight of original salt is 
concerned, twelve values are obtained for the atomic weight, the 
lowest of which is 195°21, and the highest, 195-24. The mean value 
adopted is 195-23. (O=16.) 

Incidentally, it is shown that the same results are obtained for the 
weight of reduced platinum, whether this is heated and cooled in 
hydrogen and weighed at atmospheric pressure, or heated, cooled, and 
weighed in a vacuum. H, M. D. 


Metallic Iridium Disulphates. ~Marce, De.ipine (Compt. 
rend., 1909, 149, 785—788; Bull. Soc. chim, 1909, [iv], 5, 
1084—1088, 1126—1133. Compare Abstr., 1909, ii, 408).—The 
action of sulphuric acid on potassium iridochloride gives a blue 
solution which does not contain a salt of the same type as the 
ammonium iridium disulphates already described. The ammonium in 
the latter can, however, be wholly or partly replaced by potassium, 
sodium, thallium, and barium. 

The iridium disulphates fall into two series, namely, the green 
salts, which are generally acidic, derived from the acid, 

H,{Ir(SO,),(OH)H,0O], 
designated H,A”, and the reddish-brown salts, which are basic, derived 
from the acid, " H,[Ir(SO,).(OH),} designated H,A”. These tautomeric 
acids are easily converted into one another by addition of excess of 
base and acid respectively. 

The following basic salts are described: K,H,(A’’),,6H,O, crystal- 
lising in needles varying in colour from old rose to blackish-brown, 
according to thickness. This salt is prepared by pouring a cold 
solution of NH,°H,(A”), into excess of potassium carbonate solution. 
Na,H,(A”),,6H,O and 9H,O, reddish-brown clusters of needle’ 
or rectangular plates, is cbtained by precipitation with alcohol. 
TI,,(NH,),H,(A”),. and Tl,H,(A”),,43H,0, dark brown crystals, are 
very slightly soluble. Ba,H,(A”),,Aq is a greenish-brown, amorphous 
precipitate, turning pure green on exposure to air and slowly 
depositing barium sulphate. 

The salts of the acid H,A” are all soluble in water, but less soluble 
in presence of alcohol, ether, or another salt of the same metal, The 
following were prepared by a variety of methods from the corre- 
sponding ammonium salts: K,NH,H.(A”),,3H,O, green to black 
needles according to size. K,H,(A”)., ue O, needles. 

K sH(A”")y3H,0 
hexagonal or octahedral crystals. K,(A”),H, O, opaque, square 
crystals, very dark green ; their solution is alkaline, and of an impure 
green colour. K, 'H,( (A”),,6H,O, tetrahedra, stable only in strong 
acids. Na,-NH, -H (Ay 8H, ,0, very soluble black crystals, almost 
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rectangular. Tl,(NH,),H,(A”), to Tl,H,(A”),,6H,O, a mixture con- 

sisting of small, green needles, only slightly soluble in water. 
Ba,H,(A”),,12H,0, 

crystallising in long, green needles or black, rectangular crystals, 
Ba(NH,),(A”).,2H,0, 

small, opaque, black tetrahedra. R. J.C, 


Osmium. ALEXANDER GuTBieR and K. Maiscn (Ber., 1909, 42, 
4239—4243).—In preparation for a revision of the atomic weight of 
osmium,,the authors have submitted the osmichlorides to a systematic 
investigation. Sodium osmichloride was first prepared by heating a 
mixture of sodium chloride and osmium in a current of chlorine. If 
the osmium is in the form of granules, the reaction takes place 
extremely slowly, but when the metal is in a finely divided condition, 
the reaction is complete in about half-an-hour at a red heat. The 
sintered mass which is thus obtained was dissolved in cold dilute 
hydrochloric acid, the solution filtered, and thie filtrate saturated with 
hydrogen chloride to precipitate any sodium chloride present. After 
further filtration, the sodium osmichloride was obtained by careful 
evaporation of the filtrate ; this salt could not, however, be prepared 
in a quite pure condition. It was therefore used to prepare the 
osmichlorides of ammonium, potassium, rubidium, and cesium by 
double decomposition with the chlorides of these metals. All these 
compounds are much less soluble than sodium osmichloride, and, after 
recrystallisation from dilute hydrochloric acid, they are obtained as 
dark-coloured, well-defined, octahedral crystals which are stable in 
dry air; on being powdered they each give a bright red powder. 
They are soluble in cold water, but the solutions decompose on 
exposure to the air, after a time depositing a black powder. They 
are easily soluble in dilute hydrochloric acid, giving stable solutions. 

With the exception of the sodium salt, all these compounds are 
anhydrous. ZT. & F. 


Mineralogical Chemistry. 


The Need for a Systematic Study of Optically Active 
Petroleums. MicwaeL Raxusin (Ber., 1909, 42, 4675—4678. 
Compare Abstr., 1909, ii, 246, 490, 586).—Mainly polemical. A 
reply to Ubbelohde (Abstr., 1909, ii, 899). J.J.5. 


Selenium in Altai Minerals. P. P. Pirirenxo (Bull. Acad. Sct. 
St. Pétersbourg, 1909, 1113—1115).—Two samples of galena from the 
Altai mountains were found to have the following compositions : 


Se. 8. Pb. Cu. Fe. SiO,. Total. 
I, 1°17 12°60 82°28 1°28 0°48 2°02 99°83 
Ii. §=1°28 13°40 83°72 0°54 0°47 0°48 99°64 
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The mean composition, given by two analyses, of a sample of grey 
copper fiom a mine in the Altai district is as follows : 


Se. s. Sb. <As. Cu. Ag. Fe. Co. Zn. SiO, Total. 
0°13 24°48 25°71 1°68 39°16 trace 2°00 0°23 4°87 0°95 99°21 


A number of other Altai minerals, and also the sulphide compounds 
of the Mineralogical Museum of Tomsk University, were examined, 


but the above specimens were the only ones containing selenium. 
T. H. P. 


A Pitchblende probably occurring in New South Wales. 
T. H. Lasy (J. Roy. Soc. New South Wales, 1909, 43, 28—33).—The 
author has examined a pitchblende which was probably obtained from 
the New England district of New South Wales, although the exact 


locality is unknown. Analysis of the mineral gave: 
Insol- H,O 


UO;. UO, PbO. Mn,0,. Fe,0;. CaO. Bi,O,. CuO, As,03. MgO. SiO,. uble. (130°). 
69°0 88 60 4:2 27 37 +O°4 O71 trace trace O'l 2°4 0°69 


The powdered mineral has D®* 7°65. Its radioactivity is 4°4 times 
that which would result from the amount of uranium present. The 
absence of rare earths, the presence of CuO, Br,O,, and As,O,, the 
large proportion of UO,, and the massive and non-crystalline form of 


the mineral indicate that it is probably a secondary pitchblende. 
H. M. D. 


Rhodizite in the Pegmatites of Madagascar. ALFRED 
Lacroix (Compt. rend., 1909, 149, 896—899).—The author has 
recently noted the presence of the two borates, danburite (Abstr., 
1909, ii, 812) and hambergite (BO,GI],"OH), in the pegmatites of 
Madagascar. Tetrahedral crystals, 14 cm. across, of rhodizite have 
now been found embedded in the gem spodumene of a pegmatite-vein at 
Antandrokomby ; the pegmatite is composed also of quartz, microcline, 
albite, red and yellow tourmaline, and a tantalocolumbate, probably 
identical with microlite. The rhodizite crystals are whitish-yellow 
with a tinge of green ; they are pseudo-cubic, with optical anomalies 
similar to those of boracite. Mean refractive index (Na) 1°69, H 8, 
D 3°305. Analysis by F. Pisani gave: 


oa 


20 Loss on 
B,03. Al,O3. G10. Li,O. (+Cs,0). Na,O. SiO, ignition. Total. 
40°60 30°50 10°10 7°30 5°90 3°30 1°36 0°45 99°51 


Deducting silica and the corresponding amount of alumina and 
lithia, present as admixed spodumene, this analysis gives the formula 
6B,0,,3A1,0,,4G10,4(Li, K,Na,H),O. 

Damour’s analysis (1882), made on only a small quantity of the 
rare and minute crystals of the Uralian rhodizite, showed no 
glucinum or lithium ; it is remarked, however, that his percentage of 
alumina (41°40) is equal to the sum of the alumina and glucina in the 
above analysis, and a qualitative test now made on a Uralian crystal 
showed the presence of lithia. L. J. S. 
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Pucherite from West Australia. E. Grirritas (J. Roy. Soc. New 
South Wales, 1908, 42, 251—252).—The concentrates from an oxidised 
quartz reef at Niagara, 115 miles north of Kalgoorlie, W. A., have 
been found to contain pucherite in the form of approximately cubical, 
crystalline grains, chrome-yellow in colour, brittle, and with a resinous 
lustre, D 5°7. Analysis gave the following results: Bi,O, 73-77%, 
VO, (including trace of P,O,) 25°31%, Fe,O, 0°36%, residue insoluble 
in hydrochloric acid 0°81%. H. M. D. 


Connellite and Chalcophyllite from Bisbee, Arizona. 
Cnartes ParacueE and H. E. Merwin (Amer. J. Sci., 1909, [iv], 28, 
537—540).—A single small specimen from the Calumet and Arizona 
mine at Bisbee consists of groups of radiating needles of dark blue 
connellite together with cuprite, melanochalcite, and chalcophyllite. 
The connellite prisms are terminated by the unit pyramid, and 
measurements gave a :c=1:1°185 ; refractive indices w 1°724, « 1°746 ; 
D 3:396. Analysis (by Merwin) on 0°73 gram gave: 


H,O H,O H,O H,O Total (less O 
SO; Cl CuO. (<220°). (220-—260°). (260—300°). (> 300°). for Cl). 
3°43 6°37 75°96 0°25 12°06 2°10 1°66 100°41 


This differs somewhat from the only analysis previously made of 
connellite (Penfield, 1890, on only 0:074 gram), and corresponds with 
Cu,,Cl,SO,.,20H,0, or, distributing the water in accordance with the 
temperatures at which it is expelled, 

[CuSO,,3Cu(OH),,H,0],2[CuCl,,Cu(OH),|,14[Cu(OH),]. 

The crystals of chalcophyllite present many points of resemblance 
to spangolite, but they were found to contain copper, aluminium, and 
arsenic. Measurements gave a:c= 1: 2°671. L. J.8. 


The Earths of Huxenite. Orro Hauser and Fritz Wirth (Ber., 
1909, 42, 4443—4447).—Specimens of euxenite from (I) Eitland, 


({1) Arendal, (III) S.etersdal, (IV) South Carolina, gave the following 
analyses : 


Cb,0; Ta,0; TiO,  SnO. WO; UO, ThO YO 
I. 29°00 1°01 2443 O11 trace 564 460 27°32 


ee 
Il. 30°21 26°45 _ — 5°28 3°20 28°47 
III. 20°72 81°45 0°13 0:09 5°49 3°80 25°42 
IV. 28:20 9°35 17°45 0°07 0°11 7°91 2°04 22°01 
Loss on 
Ce(Sa,Di),0;. Al,O; FeO. CaO. MgO. PbO. ignition. Total. 
I, 2°45 trace 1°37 0°85 0°08 0°43 2°87 100°16 
IL. 2°05 ° — 1°89 0°97 —_ _— 2°01 100°64 
III. 2°58 _ 4°94 0°66 0°14 0°46 3°88 99°76 
IV. 6°93 _ 2°04 _ — 0°96 2°21 99°28 


Of these, I and II are typical euxenites, III is to be regarded rather 
as a polycrase, whilst IV differs from both in containing an unusually 
large quantity of tantalic acid and a relatively small quantity of 
titanic acid. 


Of the yttrium group, yttrium is always in excess. With increasing 
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titanium, holmium and dysprosium increase relatively to neo-erbium. 
The components of ytterbium are abundant, and scandium occurs, 
especially in polycrase, where it attains 0°06% Samarium and 
praseodymium are absent from normal euxenites, but samarium is 
found with increasing tantalic acid. Zirconium could not be detected 
in any of the specimens. C. H. D. 


Bertrandite from Altai. P. P. PimipenKxo (Bull. Acad. Sei. St. 
Pétersbourg, 1909, 1116—1118).—The author describes crystals 
of bertrandite occurring in the aquamarine deposits of the Altai 
mountains. The crystals have a glassy lustre, are mostly colourless 
and transparent, and form either long plates or prisms elongated 
along the z axis; D'** 2°603, hardness 6. Their composition is as 
follows: 


Si0,. Al,Oy  Fe,0s. CaO, GIO. H,0. Total. 
50°12 trace trace trace 40°67 8°87 99°86 
This bertrandite is formed as a result of the weathering of beryl], and 
itself undergoes further change. Z. Mi. FP. 


Sardinian Minerals: Species from the Province of Sassari. 
Aurevio Serra (Atti R. Accad. Lincei, 1909, [v], 18, ii, 348—350. 
Compare Abstr., 1909, ii, 492, 494).—A sample of heulandite, in 
which the angle 110: 110 had a value of about 47°, was found to have 
the composition : 


SiO,  Al,O; CaO. MgO. Na,O. K,O. H,O. Total. 
61°12 15°61 6°04 0°53 2°23 0°94 14°32 100°79 
corresponding with the formula (Ca,Mg,Na,K)O,A1,0,,Si0,,5H,O. As 
typical heulandite contains SiO,, 59-2; Al,O,, 16°8; CaO, 9°2, and H,0, 
148%, the abnormal value of the angle 110:110 depends on the 
variations in chemical composition. 
A sample of mesolite from “Su Marralzu” gave on analysis : 


SiO,  Al,0, CaO. MgO. NaO. K,O. H,0. Total. 
50°85 «2195S «1202-—s«0-08—Ss«d1'72~—Ssttrace «= 14°61 ~—:101'28 


and a sample of Smithsonite from the Sos Enattos (Lula) mines : 


ZnO. FeO. CaO, CO,. Total. 
62°60 1:22 1°53 35°77 101°12 
2. Ei ®. 


Lujaurites from Pilandsberg (Transvaal). H. A. Brouwer 
(Compt. rend., 1909, 149, 1006—1008).—The analyses of two different 
kinds of lujaurite from the Transvaal are given. The one (I) is very 
similar to lujaurite from the Kola peninsula (Lapland), whilst the other 
(IL) is rich in egyrine and eudialyte : 

SiO. TiO, ZrO, Al,O, FeO; FeO. MnO. Cad. 
I. 52°35 0°59 0°39 14°11 7°98 2°17 0°62 4°65 
II. 51°35 2°75 0°54 11°45 9°40 2°41 1°25 3°27 
Na,O. CO,. H,0. Total. 
9°30 1°50 3°20 100°30 
10°80 — 3°20 99°48 
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As compared with other lujaurites, these are rich in lime, because 
of the presence of calcite. The decrease in Al,O, and increase of 
Fe,O, in (II) as compared with (I) is due to the former being rich 
in egyrine. T. 8. P. 


Rhonite from Puy de Barneire at Saint-Sandoux. ALFRED 
Lacroix (Bull. Soc. frang. Min., 1909, 32, 325—331. Compare 
Abstr., 1907, ii, 972; 1909, ii, 587).—Large, black crystals with 
a brilliant greasy to metallic lustre are present in a doleritic 
nephelinite at this locality. Under the microscope these resemble the 
rhonite of the Rhén mountains, but owing to the depth of colour and 
intense pleochroism, their optical characters could not be completely 
determined ; D 3°56. The following analysis by F. Pisani gives 
the formula: (Na,K,H),Ca,(Fe,Mg),,(A1,Fe),(Si,Ti).,Ogo. 


SiO, TiO, Al,05. FeO, FeO. MgO. CaO. Na,O. K,O. H,O. Total. 
30:90 8°04 17°65 680 15°20 9°08 12°20 0°76 0°61 0:20 100°64 


L. J. 8. 


Deposits from the Mineral Water of the Rohitsch Springs, 
Styria. Hans Leirmeter (Zeitsch. Kryst. Min., 1909, 47, 104—123). 
—The waters of the springs at Rohitsch contain carbon dioxide with 
considerable amounts of magnesium carbonate, sodium sulphate and 
carbonate, and much less calcium carbonate, etc. Fine crystal groups 
of aragonite have been deposited naturally by these waters, and 
quartz crystals, 4 cm. in length, are also noted. The mineral 
water was allowed to evaporate slowly in the air at temperatures of 
2°, 13°, and 20°. Atthe two higher temperatures, acicular, rhombic, 
crystals of MgCO,,3H,0 (anal. I), identical with the mineral nesque- 
honite, were formed after some days ; and later there was a deposit of 
indistinct crystals of aragonite. When, however, the evaporation 
took place at the lower temperature (2°) there was, after one-and- 
a-half months, a deposit of large, tabular, monoclinic crystals of the 
pentahydrate, MgCO,,5H,O (anal. II). This salt is not formed at 
temperatures above 6°. It commences to lose water in the air at 
20°, and at 60°, four-fifths is lost ; at 100° the loss is 44°68%, and at 
300°, 51°69%. These crystals have the same geometrical constants 

[a:6:c=1°6079:1:0°9524; B=78°36'] 
as the mineral lansfordite (3MgCO,,Mg(OH),,21H,O), and as the 
supposed tetrahydrate of magnesium carbonate described by 
Marignac. These three thus appear to be identical, the analyses of 
the last two having been made on partly dehydrated material : 


MgO. Ca0. CO,. H,0. Total. Sp. gr 
I. 2852 _ [31°09] 40°08 99°64 1°854 
Il. 23°18 trace 25°21 51°69 «10008 1°688 


L. J. 8. 
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Physiological Chemistry. 


Asphyxia in the Spinal Animal. R. Kaya and Ernest H. 
Srartineg (J. Physiol., 1909, 39, 346—353).—In asphyxia the 
increased tension of carbon dioxide in the blood excites the brain 
centres, including those in the bulb; this produces exaggerated 
attempts to breathe, and a rise of arterial pressure, but no injurious 
action on the heart. The convulsions which follow are due to excit- 
ation of the spinal centres by lack of oxygen, and the heart failure, 


which leads to a fall of pressure, is also due to the same cause. 
W. D. 4H. 


Supposed Presence of Carbon Monoxide in Normal Blood 
and in the Blood of Animals Anzsthetised with Chloroform. 
GrorcE A. BuckmasTER and Joun A. GARDNER (Proc. Roy. Soc., 1909, 
B, 81, 515—528).—For detecting carbon monoxide, the authors use 
the spectroscopic test and the admittedly delicate method of Haldane. 
Carbon monoxide is not a normal constituent of blood-gases. Chloro- 
form is not decomposed in the blood with the formation of carbon 
monoxide. Chloroform vapour contained in the blood-gases of 
anesthetised animals yields carbon monoxide when these gases are 


passed over potash. The small quantities of iodine found in Desgrez 
and Niclaux’s experiments, in which the normal blood-gases are passed 
over iodine pentoxide at 150°, are probably due to the decomposition 
of this substance at this temperature. G. 8. W. 


Comparison of the Hemoglobin of certain Molluscs with 
that of Vertebrates. RarrarLte PaLapino (Biochem. Zettsch., 1909, 
22, 495—505).—The hemoglobin from various molluscs was compared 
with that obtained from Scyllium and the dog. It did not differ 
essentially from these, although certain minor differences were 
observed ; the mollusc blood, for example, is more readily changed by 
10% acetic acid, and less readily by 10% sodium hydroxide solution ; it 
is also more difficult to obtain in crystalline form. S. B.S. 


Effect of Temperature on the Dissociation Curve of Blood. 
JosEPH Barcrort and W. O. R. Kine (J. Physiol., 1909, 39, 374—384). 
—Dissociation curves of undialysed hemoglobin solution in water are 
given at different temperatures in the presence and absence of carbon 
dioxide ; in a solution of potassium chloride, the presence of carbon 
dioxide is relatively more powerful in the reduction of hemoglobin 
than in the removal of oxygen. In low forms of animal life, in which 
hemoglobin is retained in store in muscles or nervous tissue, the 
oxygen can be withdrawn in case of need, for instance, in partial 
asphyxia or great activity ; a favourable condition for the ready with- 
drawal of oxygen would be rise of temperature or rise of carbon 
dioxide tension. The influence of temperature is evident also in the 
blood. In muscular exercise, with its accompanying rise of tempera- 


PHYSIOLOGICAL CHEMISTRY. ii. 51 


ture, in fever, and in inflammation, the organism, or part of it, requires 
oxygen at a more rapid rate than usual ; the rise of body-temperature 
enables the blood to meet this demand, and is, in fact, the counterpart 
of vascular dilatation. W. D. H. 


Hemolysis. Oscar Gros (Arch. exp. Path. Pharm., 1909, 62, 
1—38).—Hemolysis is due to two factors: (1) the death of the 
corpuscles ; (2) to physico-chemical changes which lead to the passage 
of hemoglobin out of them. The second factor can be best studied 
if the changes occur rapidly, as when caused by ammonia, The 
velocity of the change is then proportional to the concentration of 
the ammonia, and inversely proportional to the concentration of the 
blood. Various salts were studied in the same way at different 
temperatures, Various ions favour hemolysis at 47°5° in the following 
order: Nax<Mg<K<Ca; CI<SO,; and at 50°, Mg<Na<K<Ca; 
C1<SO,. The inhibitory action of serum on hemolysis is not 
destroyed by heating to 65°. W. D. H. 


The Disintegration and Life of Blood-platelets. H. Drertsen 
(Zeitsch. physiol. Chem., 1909, 68, 1—26).—Blood-platelets from 
human blood can be isolated by collecting the blood between the 
object glass and cover slip, and washing with physiological saline. 
In this way the other elements can be removed ; the platelets alone 
remain sticking to the glass. They rapidly disintegrate under 
ordinary conditions, but remain, however, intact if quartz is used 
instead of glass, and the saline solution is perfectly neutral. In the 
presence of minute traces of alkali (C),=10-°) and of somewhat 
larger quantities of acid (Cy=2°10-*) they disintegrate. The action 
of the hydroxyl ions is indirect ; they either influence a ferment or 
cause the liberation of a ferment which causes the disintegration of 
the platelets. This statement is made in consequence of the fact that 
even in the presence of alkali the platelets can under certain con- 
ditions remain intact. Thus, they are protected from disintegration 
by the presence of hirudin, manganese salts, Witte’s peptone, and 
peroxides. From the investigations with hirudin, the conclusion is 
drawn that the platelets themselves secrete an enzyme, which leads 
finally to their destruction. The platelets after treatment with 
hirudin are not disintegrated by alkali, although they are by plasma, 
The destroying ferment is not identical with the blood-clotting 
ferment, although it is possibly with the pro-ferment. Manganese 
salts do not entirely inhibit the disintegration, but only retard it ; on the 
other hand, they inhibit blood-clottings, owing perhaps to action on the 
pro-ferment. Witte’s peptone paralyses the platelets, and thus inhibits 
the secretion of theferment. Peroxides entirely inhibit the disintegration 
of the isolated ferments. The explanation of this fact is not obvious. 
By means of the peroxide method, the action of the living platelets 
can be demonstrated. The presence of a nucleus, nuclear membrane, 
and ameeboid movement can then be shown. The disintegration of 
the platelets after removal from the blood-vessels is due to the 
evolution of carbon dioxide and the increased concentration of the 

4—2 
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hydroxyl ions. The platelets from other animals are not all identical 
with those from man ; those from the ape are very similar. 
8. B.S. 


Spectro-photometry of Blood. Evaen Lerscue (Zeitsch. physiol. 
Chem., 1909, 63, 313—314).—Remarks on the usefulness of Hiifner’s 
spectro-photometer, In spite of its faults, it gives good results in 
accustomed hands. W. D. H. 


Influence of Stereochemical Configuration on Certain 
Physico-chemical Properties of Organic Colloids. GuiusEprr 
Buea and L. Karozae (Atti R. Accad. Lincei, 1909, [v], 18, ii, 
374—380).—The authors have determined the influence of d-, l.-, i-, 
and r-tartaric acids in various concentrations on the time of coagula. 
tion by heating of normal blood-serum and of blood-serum dialysed 
until it has become neutral. 

All these acids have a marked influence on the coagulation, at first 
accelerating it, and subsequently retarding, and even absolutely 
preventing, it. 7-Tartaric acid, which is dissociated to a less extent 
than the other acids, also produces less acceleration of the coagulation, 
and renders the serum non-coagulable in lower concentrations than 
with the active and racemic acids. With these three acids, which are 
approximately equally dissociated, the influences on the coagulation 
are about the same. 2 &. 


The Laws of Digestion and Absorption. Svanre ARRHENIUS 
(Zeitsch. physiol. Chem., 1909, 63, 323—377).—A mathematical discus- 
sion of the laws relating to the velocity, etc., of digestive processes. The 
rule of the square root appears to play a dominating part. London’s 
work on the subject is on the whole corroborated. W. D. H. 


The Enzymes concerned in Nuclein Metabolism in Human 
Organs. ALFRED SCHITTENHELM. The Fate of Nucleic Acid 
contained in the Food of Normal Men. Franz Frank and ALFRED 
ScHITTENHELM. The Occurrence and Importance of Allantoin 
in Human Urine. ALFRED ScHITTENHELM and Kart Wiener. The 
Enzymes Concerned in Nuclein Metabolism in Lupin Seed- 
lings. ALFRED ScHITTENHELM (Zeitsch. physiol. Chem., 1909, 63, 
248—268, 269—282, 283—288, 289).—The capacity of the human 
liver and other organs to form uric acid is undoubted, and can be 
readily demonstrated in extracts by their action on guanine. Com- 
menting on W. Jones’ statement regarding the absence of adenase in 
human organs, it is pointed out that unquestionably adenine dis- 
appears during life, the urine containing only traces after abundant 
ingestion of that substance when sweetbread is taken as food. It is 
therefore doubtful whether the action of extracts is a true index of 
vital metabolism ; if an extract gives a positive result, it is no doubt 
of the same nature as that occurring during life; but if a negative 
result occur, that does not necessarily mean that a positive result 
may not occur during actual metabolism in the living organ. It is 
quite true, again, that extracts of human organs contain no uricolyti¢ 
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enzyme, that is to say, destruction of uric acid does not occur post- 
mortem ; it is unscientific to conclude from this, that uricolysis does 
not occur during life. 

Both in animals and men, nucleic acid given in the food is completely 
absorbed and undergoes metabolism, and the end-products are excreted 
during the same day. This comes out quite clearly by a study of 
nitrogen and phosphorus excretion. The proportion between the 
different end-products varies in different avimals; in man, the main 
one is urea, the uric acid formed is small in amount, and the purine 
bases of the urine are minimal. The uric acid formed is doubtless 
again largely destroyed, and the nitrogen finally is contained in urea. 

The meaning of allantoin in the urine is far from clear; if uric 
acid precursors are administered, the amount of allantoin does not 
increase in the urine. If allantoin is given by the mouth or sub- 
cutaneously, about 30% is recoverable in the urine. It cannot there- 
fore be an important end-product of uric acid catabolism. 

The expressed juice, or aqueous extracts of lupin seedlings, contain 
an amidase which converts guanine into xanthine. W. Dz. H. 


The Elimination of Total Nitrogen, Urea, and Ammonia 
following the Administration of Amino-acids, Glycylglycine, 
and Glycylglycine Anhydride. Puasus A. Levene and G. M. 
Meyer (Amer. J. Physiol., 1909, 25, 214—230).—The results of these 
metabolism experiments on dogs are given with full detail; the extra 
nitrogen administered is usually excreted within twenty-four hours, 
but this rate varies, and the proportion of urea, ammonia, etc., also 
varies in different cases. It is specially rapid after the ingestion 
of amino-acids. W. D. H. 


The Influence of Removal of Segments of the Gastro- 
intestinal Tract on the Character of Protein Metabolism. 
Isaac Levin, D. D. Manson, and Pua@sus A. Levene (Amer. J. 
Physiol, 1909, 25, 231—253).—After excision of portions of the 
alimentary canal, an unexpected acceleration in the absorption and 
elimination of nitrogen is the most noteworthy result. W. D. H. 


The Influence of Certain Mercury Compounds on Meta- 
bolism. Guipo Izar (Biochem. Zeitsch., 1909, 22, 371—393).— 
Mercury when introduced directly into the circulation, either in 
form of a hydrosol or of salts, markedly stimulates the nitrogenous 
metabolism, and the amount of nitrogen in the urine is considerably 
increased. Larger doses, however, of sublimate, calomel, hygrol, and 
mercuric thiosulphate are necessary to produce the same effect as a 
given dose of the hydrosol. There is no difference between the actions 
of stabilised and non-stabilised colloids. The increase of urea and 


uric acid in the urine runs parallel with the increase in total nitrogen. 
8. B.S. 


[The Permeability of Cells for Dyes.]| W. Runtanp (Biochem. 
Zeitsch., 1909, 22, 409—410).—The author objects to the attempted 
explanation of Hober (Abstr., 1909, ii, 912) of the reason why wool- 
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violet-S and other dyes do not behave in accordance with the Overton 
lipoid theory. 8. B.S. 


Nucleo-protein in the Yolk Platelets of the Frog’s Egg; 
and the Black Pigment. J. E. McU.enpon (Amer. J. Physzvol., 
1909, 25, 195—198).—The nucleo-protein investigated is probably 
more properly to be considered a lecitho-protein or vitellin-like 
substance. It is termed batrachiolin; it contains P 1:2%, 8 1:32%, 
and N 15°14%. Analyses are also given of the black pigment which 
appears to belong to the melanins, but it was not satisfactorily 
freed from impurities. W. D. iH. 


The Catalase of Echinoderm Eggs before and after 
Fertilisation. Extas P. Lyon (Amer. J. Physiol., 1909, 285, 
199—203).—If the eggs are treated with hydrogen peroxide, much 
more oxygen is set free by eggs which have been fertilised than by 
unfertilised eggs. The maximum is reached in twenty minutes after 
fertilisation. The increase in catalase is due either to a kinase in the 
sperm cell, or by an increase in the permeability of the egg, so that 
peroxide and catalase come more easily together. W. D. H. 


[Analyses of Brains. Distribution of Sulphur in Brains. ] 
WatpemaR Kocnu (J. Amer. Chem. Soc., 1909, 31, 1329—1335). 
Wa tpemark Kocu and Frep. W. Upson (ibid., 1355—1364)—See this 
vol., ii, 78, 79. 


The Action of Certain Salts on Frogs’ Motor Nerves. G. 
LinsesTRAND (Skand. Archiv. Physiol., 1909, 22, 339—348).— 
Magnesium sulphate and chloride paralyse the motor nerves of the frog, 
but this occurs late and is preceded by a stimulating action. Weak solu- 
tions are not stimulating. Sodium chloride has a similar action. Zinc 
chloride acts in the same way, but much more strongly. W. D. H. 


Influence of Different Substances on the Gaseous Exchange 
of the Surviving Muscular Tissue of Frogs. I. and II. Torsren 
THunBeERG (Skand. Archiv. Physiol., 1909, 22, 406—429, 430—436).— 
I. The measurements were made by means of the author’s micro- 
respirometer, generally in an atmosphere of oxygen. In the intact 
muscular tissue, the gaseous exchange is less than that of muscular tissue 
which has been cut by scissors ; it is greater, however, than in muscular 
tissue which has been ground up with sand, so as to destroy the cell 
structure. Previous extraction of the tissue with physiological 
saline caused a marked diminution of the gaseous exchange; with 
isotonic neutral potassium phosphate, the diminution was less, The 
maximum of gaseous exchange takes place in isotonic saline ; increase 
in the salt concentration causes a rapid diminution. There is not 
much difference in the gaseous exchange when the measurement is 
made after treatment with solutions of chlorides of the different 
alkali metals ; the chlorides of the alkaline earths, on the other hand, 
cause considerable diminution. The action of the potassium halide 
salts is similar, with the exception of the fluoride, which causes a 
marked diminution in the gaseous exchange. 
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II. Oxalic, malonic, and succinic acids in the form of their potassium 
salts affect the gaseous exchange, considerably diminishing more 
especially the carbon dioxide output. The respiratory quotient is con- 
sequently affected by these salts. Other acids investigated do not 
affect the respiratory quotient in this manner. 8. B. 8. 


The Formation of Carbon Dioxide in Surviving Tissues. 
Oxrav Hanssen (Biochem. Zeitsch., 1909, 22, 433—441).—The author 
gives a method for estimating the carbon dioxide evolved by surviving 
tissues (chiefly liver) when suspended in physiological saline at 37°. 
The influence of antiseptics and other substances on the action was 
determined. Certain substances, such as sodium £-hydroxybutyrate, 
caused increased carbon dioxide output. Sodium lactate caused a 
slight increase. Most other sodium and ammonium salts had but 
little action ; sodium glycollate, however, inhibited the output. 

8. B.S. 


Water Rigor in Frog’s Muscle. Epwarp B. Metces (J. Physiol., 
1909, 39, 385—390).—The statement of du Bois Reymond, that in 
water rigor of frog’s muscle, as in other forms of rigor, sarcolactic acid 
is formed, was confirmed by the thiophen test. If the muscle is then 
placed in Ringer’s solution, it loses acid and lengthens. This is 
regarded as a confirmation of the view that the acid is the cause, not 
the result or accompaniment, of the shortening. W. D. H. 


Action of Cinchona Alkaloids on Muscle. Victor H. 
Very and Auaustus D. Water (Proc. physiol. Soc., 1909, xix—xxi ; 
J. Physiol., 39).—The relative toxicity of poisons can be well studied 
by their effect on the direct excitability of the frog’s sartorius. In 
the case of the alkaloids examined, the figures obtained are: cinchon- 
amine 400, quinine 100, quinidine 50, cinchonine and cinchonidine 25. 
These figures agree very well with what would have been anticipated 
from physicochemical data. W. D. H. 


Extractives of Fish Muscle. Frieprich Kurscner (Zeitsch. 
physiol. Chem., 1909, 63, 104—105).—A reply to Suzuki and 
Yoshimura (Abstr., 1909, ii, 910).—The base, C;H,,0,N, isolated 
from Ommastrephes sp., agrees in properties with: betaine and not with 
5-aminovaleric acid, as stated by these authors. Furthermore, other 
bases described by them, such as arginine, leucine, lysine, and proline, 
have already been isolated in the author’s laboratory from extracts of 
sea and land animals, S. B. 8. 


The Occurrence of Inactive Lactic Acid in a Meat 
Extract. Ernst Satkowski (Zettsch. physiol. Chem., 1909, 63, 
237—247).—Valentine’s meat juice has a minimal nutritive value. 
Its colour is due to a pigment which was not identified, but is possibly 
a derivative of hemoglobin. When kept, it deposits a crystalline 
precipitate of magnesium salts, among which lactate is present. The 
lactic acid is of the optically inactive kind. The freshly prepared 
juice contains sarcolactic acid, but as time goes on this is converted 
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almost completely into the inactive variety. Attempts to determine 
the cause of the transformation did not yield any certain results. 
W. D. #H, 


The Nucleo-protein of Spleen, T. Sato (Biochem. Zeitsch., 1909, 
22, 489—494),—The nucleo-protein was prepared by precipitating the 
hot-water extract of the organ with dilute acetic acid. The amount 
of iron in various preparations varied between 0°15 and 0°80%. The 
metal appears to be contained in the nucleoprotein in two forms, 
namely, in a labile form, the part corresponding with which is remov- 
able from the substance by treatment with sodium carbonate, and a 
more stable form. S. B.S, 


Chemico-physical Investigations on the Crystalline Lens. 
XI. Imbibition of the Lens in Water at Different Tempera- 
tures and in Acids and Alkalis. Fimippo Borrazzi and Not 
Scatinel (Atti R. Accad, Lincei, 1909, [v], 18, ii, 327—339. Compare 
Abstr., 1909, ii, 502).—The velocity and total amount of imbibition of 
the crystalline lens in water are greater at high than at low tempera- 
tures, Imbibition in dilute solutions of an acid or an alkali increases 
with the concentration of the solution, In solutions of various acids 
and of sodium hydroxide, imbibition increases in the following order : 
acetic acid, sulphuric acid, water, hydrochloric acid, and sodium hydr- 
oxide, Since, in the concentrations employed, these acids are completely 
dissociated, the sulphuric and acetic anions must exert a specific 
depressing influence on the imbibition, in opposition to the action of 
the hydrogen ions which increase the imbibition, A similar relation 
probably holds with solutions of different bases, the accelerating 
influence of the hydroxyl ions on the imbibition being modified to 
varying extents according to the nature and valency of the cation, 

When immersed in the acid solutions employed, the lens becomes 
opaque, probably owing to the precipitation of the faco-protein, which 
in its natural state is an electro-negative colloid, by the hydrogen 
ions. This action is more marked with sulphuric and acetic acids 
than with hydrochloric acid, which seems to be capable of transforming 
the alkaline faco-protein rapidly into acid. T. H. P. 


Chemico-physical Investigations on the Crystalline Lens. 
G. QUAGLIARIELLO (Atti R. Accad. Lincei, 1909, [v], 18, ii, 3830—383). 
—The author has studied the influence of hydrochloric acid on the 
coagulation of the crystalline lens by the method previously employed 
with sodium hydroxide (Abstr., 1909, ii, 1036). 

The curve of the velocity of coagulation in presence of hydrochloric 
acid is essentially similar to that obtained with sodium hydroxide, the 
variation in the velocity gradually diminishing as the amount of acid 
is increased ; in this case, however, the final value of the velocity 
differs far less from the initial value than is the case when sodium 
hydroxide is present. Whilst the latter, up to a certain concentra- 
tion, first increases and then sensibly diminishes the velocity of 
coagulation, hydrochloric acid produces a continuous increase. 

The results indicate that the influence of chemical agents on the 
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velocity of coagulation of the crystalline lens is a function of the 
superficial area of the lens. T. HF. 


Chemical Investigation of Teeth. II. Tu. Gasswann (Zeitsch. 
physiol. Chem., 1909, 63, 397—400. Compare Abstr., 1908, ii, 609). 
—Teeth from prehistoric men (at least 2000 years old) were found to 
be well preserved. They contain 3% more organic substance than 
recent teeth, and less magnesium and phosphoric acid. The percentage 
of calcium, sodium, potassium, chlorine, and carbon dioxide is the same 
as in recent teeth. W. D. Bt. 


Inorganic Constituents of Two Egyptian Mummies. Pav 
Haas (Chem. News, 1909, 100, 296).—The constituents of the ash 
were as follows : 

CaO. K,O. Na,O. Fe,03. Al,0;. CO, SO; P,0; Cl. Sid,. 
Mummy A 4°83 1°21 0°24 0°156 0°1384 2°64 1°91 1°57 022 — percent. 
Mummy B 9°90 0°77 9°03 0°27 090 traces 2°99 0°42 1°89 5°80 re 

A hot-water extract of “A’’ had an acid reaction, and the same 
material yielded to ether 9% of extract, which was acid and soluble in 
potassium hydroxide solution. No arsenic, antimony, or mercury was 
present. The high percentage of lime in the ash from “A” may 
indicate that quicklime was added to the coffin in which the body was 
placed. 

Material “ B,” unlike “ A,” was moist, and lost 16% of its weight 
when dried at 100°, but the dry material rapidly increased in weight 
on exposure to air. The ether extract amounted to 3°5%. In this 
case the embalming material may have been “ natron,” or “ nitrum,” 
a mixture of sodium chloride, sulphate, and carbonate. Alumina has 


not been recorded previously as a constituent of mummy ash. 
T.A H 


Presence of an Anzroxydase and Catalase in Milk. J. 
SartHou (Compt. rend., 1909, 149, 809—810.* Compare Bordas, 
Abstr., 1909, ii, 505).—The filtrate from milk curdled at 30° gives a 
very distinct reaction with p-phenylenediamine, but not with guaiacol 
or hydrogen peroxide. By treating the residue on the filter with water, 
a liquid is obtained which gives distinct colorations with p-phenylene- 
diamine and guaiacol in presence of oxygen. The casein, after having 
been freed from the aneroxydase by washing, reacts with p-phenylene- 
diamine and hydrogen peroxide, but not with guaiacol. 

The conclusions drawn are that milk contains a soluble aner- 
oxydase as well as an insoluble catalase, and that the excessive 
sensitiveness of p-phenylenediamine to oxidation should be recognised 
in the study of oxidising ferments. Ww. O. W. 


Aneroxydase and Catalase in Milk. fFrip. Borpas and 
ToupLain (Compt. rend., 1909, 149, 1011—1012. Compare Abstr., 
1909, ii, 505).—The author considers the experiments of Sarthou 
(preceding abstract) indecisive, since the colorations obtained were 
due to the presence of casein, which is always present in milk filtered 


* and J. Pharm, Chim., 1910, [vii], 1, 20—23. 
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through paper. When fresh or curdled milk is passed through the 
Chamberland filter, the filtrate gives no coloration with Storch’s 
reagent. There is no evidence, therefore, of the presence of a soluble 
anzroxydase or insoluble catalase in cows’ milk. W. O. W. 


Can the Radium Emanations taken up by Drinking be 
Detected in the Urine? Watruer Laquer (Chem. Zentr., 1909, ii, 
854 ; from Zeitsch. expt. Path. Ther., 1909, 6, 868—878).—By the 
method employed, emanations of less than 20,000 units cannot be 
detected in urine, The quantity of emanation in urine increases with 
the quantity in the water drunk. All the values found must be 
multiplied by 2. The urine voided in the first half hour contains only 
three-quarters to four-fifths of the total excreted in the urine. The 
ratio of the quantity of emanation excreted to that ingested is about 
1 : 4000. 8. B.S. 


The Origin of Ethereal Sulphates in the Organism. T. Sato 
(Zeitsch. physiol. Chem., 1909, 63, 378—396).—Rabbits were treated 
with phenol added to their diet (cabbage), and certain sulphur com- 
pounds also added, The nitrogen and sulphur (in various combina- 
tions) were estimated in the urine. Isethionic acid only slightly raises 
the output of ethereal sulphates, and has no effect on nitrogen. It 
appears to be rapidly excreted. Cystine raises the total sulphates, 
and the amount of ethereal sulphate is parallel to this. Albumose 
prepared from egg-albumin has no action, Sulphidal (a colloidal 


sulphur preparation) enormously increases both total and ethereal 
sulphate excretion. Thiocarbamide is largely excreted as such; the 
effect on the excretion of sulphates is doubtful; the urine does not 
show the reactions of thiosulphuric acid. W. D. H. 


The Origin and Destiny of Cholesterol in the Animal 
Organism. VI. The Excretion of Cholesterol by the Cat. 
G. W. Etuis and Jonn A. GarpNer (Proc. Roy. Soc., 1909, B, 81, 
505—515. Compare Abstr., 1909, ii, 595).—The tendency for the 
change of cholesterol of food to coprosterol in feces appears to 
be greater in cats than in dogs. In experiments with two cats on a 
diet of sheep’s brain, coprosterol free from cholesterol was recovered ; 
on a meat diet the change was not complete ; on vegetable diet and on 
an artificial diet, as free as possible from cholesterol or phytosterol, 
no fxeal coprosterol was found. A discussion of the part played by 
the cholesterols in the animal economy follows, G. S. W. 


The Biological Significance of Lecithin. IV. The Blood- 
Content of Phosphorus and Iron in Lipoid Form in Cases 
of Polycythzemia rubra megalosplenica. W. GLikin (Biochem. 
Zeitsch., 1909, 22, 461—463. Compare Abstr., 1909, ii, 1038).—The 
lecithin content was found to be about 5 grams per 1000 c.c. in cases 
of this disease as compared with 2 to 3 grams per 1000 as found by 
Abderhalden in the blood of mammals normally. The phosphorus and 
total iron were also large as compared with that found in normal 
cases. 8. B.S. 
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The Detection of Phosphorus and Hypophosphorous Acids 
in Organs after Phosphorus Poisoning. II. Ricnarp EnRenretp 
and WitHetm Ku xa (Zettsch. physiol. Chem., 1909, 63, 315—322, 
Compare Abstr., 1909, ii, 345).—Further investigations showed that 
during putrefactive processes the phosphorus is, in part, rapidly 
converted into phosphorous and hypophosphorous acids, but after this 
the change progresses but little. The experiments recorded further 
indicate that the normal phosphorised constituents of the body do not 
give rise to the acids mentioned. W. D. H. 


d-Suprarenine (d-Adrenaline). N. Waterman (Zeitsch. physiol. 

Chem., 1909, 63, 290—294),—Previous work on the superior physio- 

logical activity of /-adrenaline is confirmed ; so also is Abderhalden’s 

work on so-called adrenaline immunity. Administration of the 
d-compound increases the resistance of mice towards the /-variety. 
W.D. 


The Antagonism between Adrenaline and the Chlorides of 
the Alkaline Earths and of Potassium. THEopor Frank ( Pfliiger’s 
Archiv, 1909, 1380, 346—-352).—The action of adrenaline in stimulat- 
ing sympathetic nerve-endings is antagonised by the chlorides 
mentioned in the title, of which the strongest is barium chloride. 
Sodium chloride has no such action. W. DBD. &. 


Mode of Action of Nicotine and Curare, determined by the 
Form of the Contraction Curve and the Method of Tempera- 
ture-coefficients. A. V. Hitt (J. Physiol., 1909, 39, 361 —373). 
—From a mathematical consideration of the curves of contraction 
and relaxation of muscles under the influence of curare and nicotine 
at different temperatures, the conclusion is drawn that there is a 
combination between the drug and some constituent of the muscle. 
Evidence is also adduced for the existence of two or more types of 
fibres (or contractions) in the muscle selected for experiment, the 
rectus abdominis of the frog. W. D. H. 


Relative Toxicity of Various Salts and Acids towards 
Paramecium. Loranpe Loss Wooprurr and Herspert Horacrk 
Bunzet (Amer. J. Physio!., 1909, 25, 190—194).—The experiments 
with some exceptions indicate a marked parallelism between the order 
of toxicity of various cations and their ionic potential. The high 
migration velocity of hydrogen ions will explain their unexpectedly 
high toxicity. Specific affinities of the living cell for certain ions will 
explain other exceptional cases, for instance, the low toxicity of 
copper. ; W. Dz. H. 
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The Degradation by Bacteria of the Ultimate Hydrolysis 
Products of Proteins. Wattuer Brascu (Biochem. Zeitsch., 1909, 
22, 403—-406).—The degradation of various amino-acids by Bacillus 
putrificus and by mixed putrefying bacteria was investigated. 
Aspartic acid yields with mixed cultures propionic acid as chief 
product, together with small quantities of succinic acid. The pure 
culture gave the same products, together with small quantities of 
formic acid. Serine yielded both with pure and mixed cultures 
propionic acid with small quantities of formic acid. Tyrosine yielded 
with the pure culture p-hydroxyphenylpropionic acid. Glycine with 
the pure culture yielded acetic acid, alanine yielded propionic acid, 
and aminobutyric acid yielded butyric acid. S. B. 


Accumulation of Nitrogen in Soils by Free Bacteria. ALFRED 
Koca (J. Landw., 1909, 57, 269—286. Compare Abstr., 1908, ii, 56). 
—A continuation of the experiments made in 1905 and 1906 (doc. cit.) 
on the effect of sugar on fixation of nitrogen by Azotobacter. The 
resuits show a considerable after-effect, increased yields of buckwheat, 
oats, and wheat being obtained in 1907, 1908, and 1909, and that the 
increased yields diminish regularly each year. 

Experiments with sand inoculated with soil showed a gain of 
7°2 mg. N per 100 grams in four months when sugar was added ; 
and vegetation experiments with buckwheat grown in sand showed a 
very greatly increased production of dry matter (98:1 grams) in 
presence of sugar as compared with the amount obtained without 
sugar (23°7 grams), whilst the amounts of nitrogen in the produce 
were 409 and 54 mg. respectively. 

Further experiments in plots (} square metre) with wheat, rye, and 
oats (in 1907, 1908, and 1909) showed that the nitrogen fixed in the 
first year was only utilised to a slight extent, whilst the yields were 
considerably increased in the second and third years. 

The examination of fifteen different soils showed that Azotobacter 
was present in seven of them, whilst eight gave negative results. The 
latter included three light, sandy soils, peaty, light and heavy soils, 
and soil from a pine wood. Addition of sugar to three of these soils 
failed to produce an increase in the nitrogen content, 

Experiments are described in which mannitol, dextrose, calcium 
succinate, glycerol, calcium butyrate (10 grams each), and xylan 
(5 grams) were added to soil (500 grams) which was kept for a month 
at 25°. The soil with mannitol and with dextrose gained 12°3 and 
69 mg. nitrogen per 100 grams respectively, whilst the others lost 
nitrogen (0°8 to 5°3 mg.). N. H. J. M. 


Production of Citric Acid by Citromyces. Pierre Mazk (Ann. 
Inst. Pasteur, 1909, 23, 830—833).—Citric acid is produced, not only 
when there is a deficiency of nitrogen, but also when any one of the 
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indispensable substances (phosphorus, potassium, iron or zinc, etc.) is 
absent or deficient. A mineral solution, in which iron or zine is 
wanting, gives on addition of sucrose (10%) a very insignificant amount 
of growth. It will, however, produce in a few weeks relatively - 
important amounts of citric acid. 

The mechanism of the formation of citric acid is discussed (compare 


Buchner and Wiistenfeld, Abstr., 1909, ii, 602). N. H. J. M. 


Fungi which Produce Citric Acid. Cart WeumeEr (Chem. Zett., 
1909, 33, 1281).—In 1892 the author discovered two moulds which 
can convert sugar into citric acid (Abstr., 1893, ii, 591). Since 
then the number has been extended, and he has now isolated five or 
six others, morphologically much alike, capable of effecting the same 
change. Citromyces Tollensianus is characterised by its snow-white 
appearance in mass culture, although microscopically it differs but 
little from the others. Another species possesses the remarkable 
property of thriving in a saturated solution of oxalic acid (containing 
about 10% of acid) ; the hardiest mould previously known (Aspergillus 
niger) can only withstand about 1%, whilst most organisms are 
adversely affected by a trace. Another organism gives rise to oxalic 
instead of citric acid, but some oxalic acid (or rather its calcium salt) 
is always found in old cultures as a decomposition product of the 
citrate. E. J. R. 


Theory of Disinfection. I. The Disinfecting Action of 
Phenol III. Henrico Reicuer (Biochem. Zeitsch., 1909, 22, 
201—231. Compare Abstr., 1909, ii, 1045).—The assumption is made 
that the disinfecting action depends on the coefficient of distribution 
of the disinfectant between the two phases, namely, the bacteria and 
the disinfecting solution. The disinfecting action of phenol in the 
presence of varying quantities of sodium chloride was determined, 
suspensions of typhus bacilli and staphylococci being employed. The 
time of exposure to the solutions just necessary to kill the cultures 
was determined, the method of sub-culturing being employed. The 
curves obtained were submitted to mathematical analysis, and the 
factors influencing the distribution of the disinfectant between two 
phases, such as imbibition of water by the protein, etc., discussed. 

S. B. 8. 


Influence of Varying Relations between Lime and Mag- 
nesia on the Growth of Plants. Luict Bernapini and A. 
Srniscatcut (Chem. Zentr., 1909, ii, 857 ; from Staz. sper. agrar. ital., 
1909, 42, 369—-386).—The injurious effect of an excess of calcium 
and the poisonous action of an excess of magnesium do not depend on 
the absolute amounts of calcium and magnesium ions taken up, but on 
the relation of the amounts absorbed by the plant to each other. The 
assimilated phosphoric acid is a function of the relation CaO/MgO in 
the nutritive medium, and depends on the relation of the calcium and 
magnesium ions in which these are absorbed. N. H. J. M. 


Formation of Starch from Sorbitol in Rosacez. O. Tresoux 
(Ber. Deut. bot. Ges., 1909, 27, 507—511).—Experiments with 
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numerous varieties of Pomoidee, Prunoidew, Spiraeoidew showed 
that all of them are able to produce starch from sorbitol, whilst 
negative results were obtained with two other sub-orders, Rosoidee 
and Ruboidew, and with the related orders of the Saxifragine and 
Leguminose. None of the plants which produce starch from sorbitol 
are able to utilise mannitol and dulcitol. 

As compared with sugars and glycerol, the production of starch from 
sorbitol is almost always much more vigorous. 

Sorbitol has up to the present only been found in fruits, but further 
investigation will probably show that it occurs in leaves and other 
parts of plants. N. H. J. M. 


Influence of Aluminium Salts on the Colour of Flowers 
VaLeNTIN Vouk (Bied. Zentr., 1909, 38, 755—756 ; from Oesterr. bot. 
Zeitsch., 1909, 58, 236—243).—Plants of Hydrangea hortensis watered 
with a 3% solution of alum produced flowers of a fine blue colour ; at 
the same time brown spots appeared on the leaves, which died at an 
early stage. ‘The best results were obtained with 1% solutions, which 
had no injurious effect, whilst the production of blue flowers was 
nearly complete. When aluminium sulphate was employed, the 
coloration was less strong. 

Experiments with Phlox decussata gave negative results. 

N. H. J. M. 


Protective Action of Sodium for Plants. W.J. V. OsrerHout 
(Bied. Zentr., 1909, 38, 730—731 ; from Jahrb. wiss. Bot., 1908, 46, 
121—136).— Water and soil culture experiments in which roots, alge, 
and moulds, etc., were supplied with single salts and with mixtures 
showed that the poisonous action of calcium is diminished by addition 
of small amounts of a sodium salt. The antagonism between sodium 
and calcium salts is stronger than between sodium, magnesium, and 
potassium salts. 

The conclusion is drawn that sodium is not a nutrient, but a pro- 
tective, substance for plants, and probably for animals. Salts of 
aluminium, zinc, and cobalt have a protective action for animals, and 
salts of calcium for fungi. N. H. J. M. 


Molecular Complexity of Caoutchouc in the Milk. F. 
Witty Hineicusen and Ericn Kinpscner (Ber., 1909, 42, 
4329—4331).—The form in which caoutchouc occurs in the milk of 
caoutchouc-yielding plants is still unknown, Weber claiming that the 
milk contains a hydrocarbon, C,,H,., which polymerises to caoutchouc 
during the technical preparation of the substance (Abstr., 1903, i, 
845), whilst de Jong and Tromp de Haas (Abstr., 1904, ii, 762) 
assert that caoutchouc occurs already prepared in the milk ; Harries 
also holds the latter view (Abstr., 1904, i, 1038). The authors have 
centrifugalised Aickxia milk with pure benzene until an approximately 
clear solution is obtained containing the caoutchouc and _ the 
caoutchouc-resin. The depression of the freezing point of this 
solution is determined ; the residue is weighed after evaporation of the 
solvent, and extracted with acetone to remove the resin. ‘The mote- 
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cular weight of the latter in benzene is 426, and by calculation the 
molecular weight of the caoutchouc is found to be 3173, a result 
which does not support Weber’s view. C. 8. 


Influence of Anesthetics and of Cold on Coumarin- 
producing Plants. Epovarp Hecke. (Compt. rend., 1909, 149, 
829—831. Compare Guignard, Abstr., 1909, ii, 823 ; Mirande, ibid., 
ii, 824).—The odour of coumarin in plants, such as Anthoxanthum 
odoratum or Melilotus officinalis, is only perceptible in the dried leaf, 
but is rapidly developed in the living leaves when these are submitted 
to the action of anesthetics or of cold. The author confirms the 
generality of similar phenomena observed by Guignard in the case of 
Crucifer, and has extended the experiments to Lepidium latifolium 
and Cochlearia armoracia. W. O. W. 


Ajuga Iva. Uco Ponti (Gazzetta, 1909, 39, ii, 349—353).—The 
plant Ajuga Iva, which is largely employed in the neighbourhood of 
Sassari as a remedy for malarial fever, contains no alkaloids, but, on 
distillation in a current of steam, yields a small quantity of a green 
oil having a characteristic aromatic odour. When treated with milk 
of lime, the herb yields ferulic acid, which probably exists in the 
plant in combination with phloroglucinol, thus : 
Pg ee a ae 
OH C< yo y——on OCH CH CO C<oon):cn>° OH, 
this structure being analogous to that of homoeriodictyol (compare 
Power and Tutin, Trans., 1907, 91, 887). 7. a. = 


Presence of Aucubin in Different Varieties of Aucuba 
Japonica. C. Lrpas (J. Pharm. Chim., 1909, [vi], 30, 390—392),— 
Six garden varieties of this plant, namely, elegantissima, latimaculata, 
longifolia, punctata, salicifolia, and viridis, have been examined and 
found to contain aucubin (Bourquelot and Hérissey, Abstr., 1902, i, 
634), which was isolated in the manner described already (/oc. cit.). 
The quantity obtained varied from 0°3% for elegantissima to 1°9% for 
latimaculata. T. A. H. 


Occurrence of a Cyanogenetic Glucoside in Linaria Striata. 
Euite Bourquetot (J. Pharm. Chim., 1909, 30, 385—389).—The 
plant was extracted with alcohol, and, the concentrated extract 
dissolved as far as possible in an aqueous solution of thymol. This 
aqueous extract contained (1) sucrose, identified by its resolution into 
‘invert sugar” by the action of invertase, and (2) a cyanogenetic 
glucoside, hydrolysed by emulsin into benzaldehyde, hydrogen cyanide, 
and a reducing sugar, probably dextrose. The amount of dextrose 
produced was in excess of that required for any known glucoside 
producing benzaldehyde, so that probably a second glucoside was 
present in the extract. T. A. H, 


Existence of Two New Glucosides, Decomposable by a 
Ferment, in Primula officinalis. A. Goris and Mascrié (Compt. 
rend., 1909, 149, 947—950).—The fresh roots of Primula officinalis, 
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like those of other species of Primula, emit a characteristic 
odour when bruised. This appears to be due to interaction between 
two glucosides and an enzyme, for which the name primeverase 
is suggested. The new ferment has been shown not to be identical 
with emulsin, myrosin, or betulase. Details are given of the method 
employed in isolating the glucosides, primeverin and primulaverin. 
The former occurs in colourless crystals, m. p. 172—173°, [a]p — 60°24°, 
whilst the latter forms needles, m. p. 160—161°, [a], —66°86° Both 
are hydrolysed by dilute sulphuric acid, disengaging an odour of anise 
and furnishing a substance which, in the case of primeverin, develops 
a bright blue coloration with ferric chloride and a lilac-violet coloration 
in the case of primulaverin. W. O. W. 


Localisation of Proteolytic Ferments in Vasconcellea 
quercifolia. The Rennet and Spontaneously Coagulable 
Latex. C. GerBer (Compt. rend., 1909, 149, 737-740. Compare 
_ Abstr., 1909, ii, 512, 824).—Unlike the majority of plants, the 

foliaceous ribs of Vasconcellea quercifolia show greater rennet activity 
than the parenchyma. Other parts of the plant show similar 
divergence from the general rule. This appears to be connected with 
the proportion of latex in the organs, since, for example, the ribs are 
richer in latex than the parenchyma, On the other hand, the 
presence of a milky latex, such as that of the chestnut, is not invariably 
associated with marked proteolytic activity. The rennet activity of 
V. quercifolia, Funtumia elastica, Artocarpus incisa, and A. integrifolia 
shows some proportionality to the readiness with which the sap 
undergoes spontaneous coagulation. W. O. W. 


Action of Different Amounts of Copper in the Soil on 
the Growth of Plants. J. Simon (Landw. Versuchs.-Stat., 1909, 71, 
417—429).—Mustard and barley were grown in a mixed soil, in sand, 
in garden soil, and in a clay soil, to which small amounts of copper 
sulphate were added. In the mixed soil the yield of mustard was 
reduced by about 11—13% by 0°001 and 0°01% of copper sulphate and 
to 23 and 0°5% by 0°1 and 0°5% respectively, whilst the plants were 
killed by 1%. Barley isless sensitive, being unaffected by 0°001% of 
copper sulphate and remaining alive in presence of 1%. With regard 
to the sand and other soils, the experiments showed that copper 
sulphate is most poisonous in sand and least in the garden soil. 

Experiments on the absorptive power of the soils showed that 
100 grams of the garden soil absorbed 1°252 grams of copper sulphate, 
whilst the mixed soil and the clay soil absorbed 0°378 and 0°111 
respectively, and the sand none at all. N. H. J. M. 


Deposition of Nitrogen in fFull-grown Animals with 
Abundant Food. Kurr Friske (Landw. Versuchs.-Stat., 1909, 71, 
440—482).—The results of the experiments of Lawes and Gilbert 
(Phil. Trans., 1859, 493) on the changes in the composition of animals 
when fattened, showed that the gain is chiefly in fat (two-thirds) and 
water (one-fourth), and includes only a very small amount of nitro- 
genous matter, The experiments were made chiefly with young 
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animals. More recent experiments, with fully-grown animals, have 
also indicated, on the whole, that the gain in animals when fattened 
consists almost exclusively of fat. 

In the experiments now described, eight full grown sheep (over four 
years old) were fed for six months on moderate amounts of hay. They 
were then shorn, weighed, and two of them killed and analysed. Two 
of them were then fed for about one hundred days on a nitrogenous diet 
of hay (450), beans (300), and sunflower cake (260 grams per day). 
The nutritive ratio was 1:2°88. Two others were fed with a less 
nitrogenous diet (1 :5°02), consisting of hay (450), beans (270), and 
crushed barley (290 grams per day). The remaining two were reserve 
sheep which were not, however, required. 

At the commencement, in the middle, and at the end of the fatten- 
ing period, the sheep were kept for ten to eleven days in stalls for the 
collection of urine and feces, which were weighed and analysed. 
Finally, the animals were again shorn, weighed, and then analysed. 

The analytical results showed that, during fattening, the sheep put 
on considerable amounts of flesh, the greater gain being in the sheep 
with the nutritive ratio 1:5°02. The results of the balance experi- 
ments indicated a greater deposition? of nitrogenous matter than the 
direct analysis. 

The gain in fat was greater than the gain in flesh in both 
experiments. N. H. J. M. 


Soil Analysis. James Harvey Perit (J. Landw., 1909, 57, 
237—267; from Jnaug. Diss. Géttingen, 1909).—The method of 
Schloesing and von Sigmond was employed with six different 
soils, The results showed very clearly a definite natural limit of 
solubility for phosphoric acid; and when the basicity of the soil is 
allowed for, the concentration of acid which acts uniformly lies 
between fairly definite limits, 400—-800 mg. N.O, per litre. The 
method also makes distinction between readily soluble and spar- 
ingly soluble potash, but a uniformly acting concentration was only 
found in the case of the loam. 

The relation between the percentages of total phosphoric acid and 
total potash is not the same as the relation between the amounts 
soluble in dilute nitric acid. Muschechalk contains more total but 
much less readily soluble phosphoric acid than Buntsandstein. 

The results of vegetation experiments agreed with the soil analyses 
in the case of loam and Muschechalk soils. 

The amounts of phosphoric acid and potash assimilated by barley, 
beans, buckwheat, and potatoes are not the same as the amounts 
dissolved by dilute nitric acid. The different plants, moreover, take 
up very different amounts of these substances—buckwheat assimilated 
3°5 times as much potash and twice as much phosphoric acid as 
barley ; so that no one solvent can possibly indicate the amounts 
of nutritive substances available to all plants. It is therefore 
desirable to employ the term “readily soluble” instead of “ available.” 

N. H.J M. 
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Analytical Chemistry. 


Improved Method of Collecting Gases from the Mercury 
Pump. Freperick G. Keyes (J. Amer. Chem. Soc., 1909, 31, 
1271—1273).—In the ordinary method of collecting gases from the 
mercury pump in an inverted tube and transferring them to the gas 
analysis apparatus, minute bubbles of air are liable to be trapped even 
when great care is exercised. The following arrangement has been 
devised in order to avoid this source of error. A wide tube for 
collecting the gases is sealed on to the up-turned end of the capillary 
tube of the pump The wide tube is provided at the lower end with a 
side-tube, which is connected to a reservoir of mercury by means of 
rubber tubing. The upper end of the wide tube bears a three-way 
stopcock furnished with capillary leads. Towards the end of an 
ordiaary exhaustion, the air in the wide tube can be expelled by 
raising the reservoir. On closing the stopcock and lowering the 
reservoir, a vacuum is formed in the tube, into which the bubbles 
passing down the pump capillary will be discharged. The method of 
employing the apparatus for the collection of gases is very simple, and 
is described with the aid of a diagram. E. G. 


Automatic Filling Burette. R. Frattone (Bull. Assoc. Chim. 
sucr. dist., 1909, 27, 470—471).—A description of two kinds of 
automatic burettes, one intended to deliver a definite quantity of 
reagent at once, and the other for delivering the same drop by drop. 

The main parts of the apparatus are a reservoir with a tube 
supplying the burette, a specially-constructed Mohr’s pinchcock, which 
serves to open the outlet tube while closing simultaneously the supply 
tube, and a capillary tube passing through the rubber cork of the 
burette and dipping slightly into the liquid ; it serves to obtain the 
zero point automatically. L. bE K. 


Apparatus for the Rapid Electro-analytical Separation of 
Metals. Henry J. 8S. Sanp (Zrans. Faraday Soc., 1909, 5, 159—164). 
—aA description of some developments made in the author’s apparatus 
for the rapid electro-analysis and separation of metals (compare Trans., 
1907, 91, 373; 1908, 93, 1572). 

A special screw-cap has been provided, which may be screwed down 
when the apparatus is not in use, making it possible to transport it 
without taking out the mercury which is employed to make connexion 
between the stationary and moving parts in the electrolytic stand. 
A clutch arrangement has also been added, which enables the operator 
to start or stop the rotation of the anode without stopping the 
motor. 

All the apparatus required for the measurement of the electrode 
potential is now fitted into a single box. The arrangement is so 
designed that by depressing a key it will also allow the potential 
difference between the anode and the cathode to be read directly. The 
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capillary electrometer is retained as a zero instrument, and a special 
portable form, which is a modification of the Ostwald horizontal 
capillary electrometer, has been designed. It is provided with an 
enclosed scale, and will readily indicate one millivolt whem observed 
with a lens. T. 8S. P. 


Aluminium Dishes and other Appliances in Quantitative 
Analysis. Janrostav FormANEK and Franz Pec (Chem. Zeit., 1909, 
33, 1282—1283).—Dishes of aluminium may be substituted for those 
of platinum in electrolytical separations, but it is necessary to have 
the inside of the dish plated with a very thin sheet of copper. This 
may then in turn be coated electrolytically with tin or silver, ete., 
according to circumstances. A number of successful experiments are 
communicated. Several improved appliances for quick electrolytic 
estimations are also described. L. vE K, 


Electrolytic Estimation of Chlorine in Hydrochloric Acid 
with the Use of a Silver Anode. Frank A. Goocu and H. L. 
Reap (Amer. J. Sci., 1909, [iv], 28, 544—552 ; Zeitsch. anorg. Chem., 
1909, 64, 287—297).—The authors have shown by a.large number of 
experiments that when using anodes of silver or silver-plated platinum 
gauze and currents of various strengths, the results are not so satisfac- 
tory as might have been expected. This is caused by the fixing of 
oxygen as well as chlorine on the anode, the removal of silver from 
the anode to the cathode, and the formation of hypochlorous acid. 
Even when the anode is ignited to decompose silver oxides, the results 
are still irregular and always low. L. pe K. 


The Beilstein Reaction [for Halogens|. Huco Mitrorn (Chem. 
Zeit., 1909, 33, 1249).—The author has shown that the Beilstein 
copper oxide flame test for halogens is not absolutely trustworthy, as, 
owing to the formation of cupric cyanide, a green coloration is 
occasionally noticed, which, although not quite so characteristic, may 
be mistaken for the halogen colour. 

The reaction is given by picolinic acid, quinolinic acid, 2-methyl- 
picolinic acid, dipicolinic acid, methy] 2-hydroxynicotinate, quinaldinic 
acid, and nicotinic acid, whereas no green flame was observed with 
quinoline, isoquinoline, tsonicotinic acid, cinchoninic acid, cinchomeronic 
acid, methylanthranilic acid, apophylenic acid, and papaveric acid. 

In the case of hydroxyquinoline the reaction is obtained even 
without the use of a copper oxide bead. L. DE K. 


Analysis of Mixtures of Halogen Acids. II. Witiiam M. 
Denn (J. Amer. Chem. Soc., 1909, 31, 1273—1275. Compare 
Abstr., 1909, ii, 612).—The following method is recommended for the 
analysis of mixtures containing two halide ions. Silver nitrate is 
added in excess, and the precipitated silver salts are collected and 
weighed. The solution containing the excess of silver nitrate is 
titrated with thiocyanate and ferric nitrate by the Volhard method. 
It is shown that if a is the weight of silver nitrate required to 
precipitate both the halogens present, and 4 is the weight of silver 
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halides precipitated, the quantities of the halogens can be calculated 
by the following equations. For mixtures containing chlorine 
and bromine: Cl=0°8817a—0°79766; Br=1°7976)—1:5166a. For 
mixtures ¢containing chlorine and iodine: Cl=0:5358a —0°38776 ; 
I =1°3877b—1:1706a. For mixtures containing bromine and iodine: 
Br = 2:3501a — 1:70046 ; I=2°70076 — 2°9851a. 

Mixtures containing three halide ions can be analysed by the same 
method if one of the halogens is estimated separately. Thus, if 
iodine is estimated separately, we have Cl = 0°8817a — 0:79766 
(+0°2954 1); Br=1-7976) — 1:5166a (-1:2951 I). If the bromine is 
estimated separately, Cl = 0°5358u — 0°38776 ( — 0:2280 Br); I= 
1:38776 — 1°1706a (0°7720 Br). If the chlorine is estimated separately, 
Br = 2°350la — 1°70046 (-— 0°4386 Cl); I = 2°7007b — 2°985la 
(+ 3°3857 Cl). E. G. 


Estimation of Perchlorates by means of Titanous Salts. 
Victor Rorumunp and A. BurestaLuer (Chem. Zeit., 1909, 33, 1245). 
—Contrary to Stibler’s statement (Abstr., 1909, ii, 699) that the 
estimation of perchloric acid by boiling with excess of titanous 
sulphate and then titrating with permanganate is unsatisfactory, the 
authors find that the results are trustworthy, provided the operation 
takes place in a flask fitted with a cooling arrangement, and in an 
atmosphere of carbon dioxide. 

The chloride formed in the reaction may be estimated by way of a 
check, but the use of the nephelometer cannot be recommended in this 
case, . L. DE K. 


Simple Process for the Estimation of Iodine. Ernst WINTER- 
STEIN and E. Herzrexp (Zettsch. physiol. Chem., 1909, 63, 49—57).— 
The apparatus consists of a 250 c.c. round-bottomed flask with a 
narrow neck, which is closed by means of a ground joint, through 
which pass two tubes, like those of an ordinary washbottle. The 
exit tube is also furnished with a ground joint, by means of which it 
is connected with a short condenser. The end of the condensirg tube 
is connected with two absorption flasks filled half way with a 10% 
solution of potassium iodide. 

Fifty c.c. of the solution to be tested for small quantities of iodides 
(bromides or chlorides do not interfere) are placed in the flask, 
together with 5 ¢.c. of phosphoric acid and 10—20 c.c. of commercial 
hydrogen peroxide. A current of air is drawn through the apparatus, 
and the solution is heated gradually to boiling. After thirty minutes 
the iodine is expelled and absorbed by the potassium iodide, and may 
be titrated. 

When applying the process to urine, the results are only qualitative, 
but the full amount of iodine present may be obtained by rendering 
the urine alkaline with sodium hydroxide, evaporating to dryness, and 
destroying the iodised organic compounds by ignition. L. DE K. 


Estimation of Iodine in Organic Substances. VINCENzO 
Paoutnt (Mon. Sci., 1909, [iv], 23, 648).—The following method is 
recommended for the estimation of iodine in such substances as blood, 
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urine, brain-substance, sea-weed, thyroid glands, etc. A particular 
instance is given of the estimation of iodine in iodoform-gauze. Ten 
grams of the gauze, cut into small pieces, are treated in a flask with 
40 grams of zinc dust and 60c.c. of 25% sulphuric acid. The mixture 
is heated by means of a water-bath in a reflux apparatus for about 
three hours, a further 50 c.c. of sulphuric acid being then added and 
the heating continued for some hours. The iodine present is thus 
converted into hydriodic acid. The gauze is then washed several times 
by decantation with water, and the solution made up to a volume of 
1 litre. One hundred c.c. of this solution are treated with a few c.c, 
of potassium nitrite solution and extracted with 100 c.c. of carbon 
disulphide. The carbon disulphide is then separated, washed with 
water, and the iodine dissolved in it is titrated with standard thio- 


sulphate solution in the presence of sodium hydrogen carbonate. 
W. FS. 


Estimation of Iodine in the Thyroid. ArTnHerton SEIDELL 
(J. Amer. Chem. Soc., 1909, 31, 1326—1329).—Riggs (Abstr., 1909, 
ii, 692) has stated that the estimation of iodine in the thyroid by 
Baumann’s method (Abstr., 1896, ii, 487) is liable to error, owing to 
the formation of iodate during the fusion, and he has therefore 
suggested a modification involving a reduction process, 

In the present paper, an account is given of experiments which 
indicate that Baumann’s method is satisfactory, and that Riggs’ 
modification is not only unnecessary, but actually leads to greater 


error than the original method, since it is difficult to remove the whole 
of the iodine from the aqueous layer before applying the reduction 
process, and any iodine remaining in solution renders the results 
inaccurate. E. G. 


Estimation of Sulphur Dioxide and Sulphuric Acid in the 
Gases of Sulphur Furnaces. Henri Pe.irr (Bull. Assoc. Chim. 
sucr. dist., 1909, 27, 468—469).—The author described his sulphi- 
carbonimeter some ten years ago in a pamphlet issued for private 
circulation, and now communicates some results obtained. The pro- 
cess is based on the fact that on passing the gases through water, the 
sulphuric acid is removed, the sulphur dioxide being absorbed by a 
suitable reagent contained in a second washbottle. L. pE K. 


Estimation of Dithionic Acid and Dithionates. Henri 
BauBieny (Compt. rend., 1909, 149, 1069—1071. Compare Ashley, 
Abstr., 1906, ii, 800).—Preliminary experiments showed that it was 
not possible to oxidise dithionic acid completely to sulphuric acid by 
heating with aqua regia, either in open or closed vessels. 

The solution containing the dithionate is mixed with a sufficient 
amount (12 to 15 times the quantity of dithionate present) of a 
mixture of sodium carbonate and nitrate. If a precipitate is formed, 
it is filtered off and washed; the filtrate and washings are then 
evaporated to dryness, and the residue carefully fused during from ten 
to fifteen minutes. The sodium sulphate so formed is estimated in 
the usual way with barium nitrate in presence of nitric acid. 
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Estimation of Nitrogen in Soil Extracts. Dernscu (Chem. 
Zeit., 1909, 33, 1249—1251).—A reply to Mitscherlich (Abstr., 1909, 
ii, 935).—The author upholds the accuracy of his process, and prefers 
it to the more scientific method of Mitscherlich in the case of analysis 
of the aqueous extract of soils. For the reduction of the nitrates (any 
nitrite is first oxidised by means of permanganate) in acid solution, a 
mixture of iron and zinc powder is recommended, although iron alone 
may be used. L. DE K. 


Method of Estimating very Small Amounts of Nitrogen. 
T. ZELLER (Landw. Versuchs.-Stat., 1909, '71, 437—440).—The method 
described by Mitscherlich, Herz, and Merres (Abstr., 1909, ii, 614) is 
considered impracticable, owing to the relatively large and variable 
amounts of nitrogen unavoidably introduced in the reagents. 

N. H. J. M. 


New Distillation Arrangement for Ammonia Estimation. 
ApvotF BertHotp (Chem. Zeit., 1909, 33, 1292).—By using this 
apparatus all loss of ammonia is avoided. 
The substance is placed in the flask d, 
and the centre-piece 6 is put on. The 
receiver f, which contains the standard 
acid, is then raised by a wooden block 
g until the delivery tube dips into the 
acid. The funnel ¢ is now filled with 
alkali, and by gently lifting the tube e 
the liquid is allowed to run into d, but a 
little should be left in the funnel so as 
to form a seal; the remaining alkali is 
then removed by rinsing a few times 
with water still retaining the seal. After 
connecting the condenser a with the 
water supply, the contents of d are heated 
over a Bunsen burner. When the dis- 
tillation is practically finished, the wooden 
block is removed and the distillation con- 
tinued for a short time. 

When dealing with liquids contain- 
ing free ammonia, these should be intro- 
duced through the funnel tube c after 
placing on the centre-piece and raising the receiver. Intoe a drop 
catcher has been sealed. L. DE K. 


Estimation of very Small Amounts of Ammonia in Large 
Quantities of Air. Paut Lizcuti and Ernst Rirrer (Chem. Zeit., 
1909, 33, 1265—1266).—The apparatus consists of a U-tube contain- 
ing diluted -sulphuric acid, one limb of which is attached to a 
vertical, spindle-shaped tube, which is connected to the first of two 
pipettes inclined at about 45° to the vertical; the top pipette is 
attached to a second U-tube. By means of a ventilating fan, the air 
is drawn very rapidly through the apparatus. The acid is swept 
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mainly into the spindle-shaped tube, where it is churned violently by 
the air current, and a good deal of the acid is converted into spray ; 
this, however, settles on the walls of the two pipettes and flows back ; 


it is found that practically every trace of ammonia is removed. 
L. DE K. 


New Arrangement for the Estimation of Nitric Compounds 
in Sulphuric Acid. K. Leo (Chem. Zeit., 1909, 33, 1218—1220).— 
Instead of shaking the sulphuric acid with mercury (Lunge’s process), 
50 c.c. of the sample are placed in a specially constructed bulb, 
the remaining space being taken up with mercury. By means of 
a tube furnished with three openings and connected with a mercury 
pressure flask, mercury is forced into the acid like a spray, and 
the action soon starts. The mercury displaced runs into another 
reservoir, and from there into a beaker, and is afterwards emptied into 
the pressure flask. The nitric oxide liberated is then transferred to 
a gas volumeter and measured. 

For working details the illustrations in the original article should 
be consulted. L. pe K, 


Reduction of Nitric Nitrogen to Ammonia; New Process 
for the Estimation of Nitrates. M. Emmanuent Pozzi-Escor 
(Bull. Assoc. Chim sucr. dist., 1909, 277, 457—459 ; Ann. Chim. anal., 


1909, 14, 445—446).—The nitrate is placed in a distilling flask fitted 
with a funnel safety tube, 5 to 6 grams of aluminium cuttings 
and 2 ¢.c. of a saturated solution of mercuric chloride are added, and 
also 150 to 200 cc. of water. After connecting the flask with 
the condensing apparatus, a brisk evolution of hydrogen will be 
noticed ; a solution of sodium hydroxide is added, and the ammonia 
formed is distilled off and collected as usual in standard acid. In 
order to decompose traces of ammoniated mercury compounds, a few 
c.c, of sodium hypophosphite solution are added towards the end. 
L. DE K, 


Modification of the Grandval and Lajoux Process for the 
Estimation of Nitrates in Waters Charged with Chlorides. 
L, Farcy (Bull. Soc. chim., 1909, [iv], 5, 1088—1090).—The author 
stated previously that in the presence of chlorides the process used by 
Grandval and Lajoux failed to give correct results, and he con- 
structed correction tables. By operating as follows, and using 
an improved reagent, the use of these tables may be avoided. 

One volume of a mixture of 37 parts of sulphuric acid 
and 3 parts of phenol is mixed with 1 volume and a-half 
of hydrochloric acid and 1 volume and a-half of water, and heated 
for half an hour on the water-bath. The residue left on evaporation 
of the sample is moistened with 1 c.c. of the reagent and heated on the 
water-bath for fifteen minutes. The residue is then rendered alkaline 
with ammonia, and the coloration compared with that of a standard 
water similarly treated. L. DE K. 
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Influence of Nitrites on the Estimation of Nitrates by 
Grandval and Lajoux’s Process. L. Farcy (Bull. Soc. chim., 
1909, [iv], 5, 1090—1091).—The author states that, although nitrites 
do not themselves affect Grandval and Lajoux’s reagent, the least 
trace of nitrate added gives a coloration far more powerful than would 
be expected. 

The nitrite should therefore be estimated separately by means of 
Griess’ reagent, and before estimating the nitrate it should be oxidised 
with permanganate, or else destroyed by means of carbamide. 

L. DE K, 


Influence of Chlorides on the Estimation of Nitrates. L. 
Farcy (Bull. Soc. chim., 1909, [iv], 5, 1091).—The loss in nitrate 
observed when applying the Grandval and Lajoux colorimetric test for 
nitrates in presence of chlorine is due to the formation of nitro-hydro- 
chloric acid ; this may be proved by passing the gaseous products of 
the reaction through a solution of potassium iodide, when the amount 
of iodine liberated corresponds with the loss observed. 

A slight mechanical loss owing to effervescence is also unavoidable, 

L. DE K. 


Coloured Substances Produced in Grandval and Lajoux’s 
Reaction. Maurice Lomparp (Bull. Soc. chim., 1909, [iv], 5, 
1092—1096).—The coloration is mainly caused by a mixture of 
o-nitrophenol-p-sulphonic acid and o-nitrophenol. The latter substance 


gives a more intense red coloration with ammonia. L. DE K. 


Estimation of Mineral Constituents in Vegetable Substances. 
L. Vuarxart (Bull. Assoc. Chim. sucr. dist., 1909, 27, 454—456).— 
Polemical. A reply to Pellet (Abstr., 1909, ii, 755) on the subject 
of the volatilisation of phosphoric compounds on _ incinerating 
vegetable substances. The errors are avoided by using the moist 
combustion process with sulphuric acid. The use of alcohol when 
estimating nitrates is also discussed, also the possibility of some 
magnesium ammonium phosphate remaining on the filter when 
dissolving the yellow molybdate precipitate in dilute ammonia 
containing some citrate solution. L. DE K, 


Estimation of Mineral Constituents in Vegetable Substances. 
Henri Peuret (Bull. Assoc. Chim. sucr. dist., 1909, 2'7, 456—457).— 
Polemical. A further reply to Vuaflart (preceding abstract). The 
author did use citrate solution, and not nitrate, as reported erroneously. 
Attention is called to the fact that the application of alcohol in 
the estimation of nitrates has already been advocated by Boussingault 
in 1865. L. pE K. 


Estimation of the Free Acid in Superphosphates. FREpERIcK 
B. Gururige and A. ALEXANDER Ramsay (J. Roy. Soc. New South Wales, 
1909, 43, 69—74).—The methods recommended for the estimation of 
free phosphoric acid have been examined. Herzfelder’s method, iu 
which the free acid is extracted with ether and titrated in aqueous 
solution with methyl-orange as indicator, gives the best results, but 
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the values obtained are rather low. A modification of this method, 
in which sodium alizarinsulphonate is used as indicator, will probably 
prove to be the best method of estimating free phosphoric acid in 
superphosphates. H. M. D. 


Estimation of Total Phosphoric Acid in Basic Slags and 
Native Phosphates by the “Citro-mechanic Method.”  E. 
GuerRy and E. Toussaint (Bull. Soc. chim. Belg., 1909, 28, 
454—457).—Twenty to twenty-five c.c. of sulphuric acid are intro- 
duced into a 250 c.c. Jena flask by means of a funnel tube so as not 
to moisten the neck. . 25 Grams of the powdered sample are added, 
and, after gently shaking, the whole is boiled for ten minutes. When 
cold, water is added a little at a time, and when cooled down, the 
solution is diluted to the mark, well shaken, and filtered. Twenty- 
five c.c. of the filtrate are placed in a beaker and neutralised with 
ammonia, and when cold, 30 c.c. of ammonium citrate solution 
(=10 grams of citric acid) are added, followed by 15 c.c. of ammonia. 
After starting the stirring machine, 35 c.c. of magnesium mixture 
are added drop by drop, and, after twenty-five minutes, the precipitate 
is collected, washed with dilute ammonia, and ignited. 

No correction need be made for the volume of the insoluble matter, 
as this contains relatively the same amount of phosphoric acid as the 
solution. k L. DE K, 

Estimation of Hypophosphoric, Phosphorous, and Hypo- 
phosphorous Acids in Presence of One Another, and of 
Phosphoric Acid. Artaur RosENHEIM and JAKOB PINSKER (Zettsch. 
anorg. Chem., 1909, 64, 327—341).—A method was required for the 
analysis of the acid obtained from the action of moist air on yellow 
phosphorus. 

Hypophosphoric acid (the pure sodium salt was used) may be 
estimated by titration with permanganate if certain precautions are 
observed. ‘The slightly acid solution, with the addition of a small 
quantity of permanganate, is heated to 80—90°, titrated rapidly with 
oxalic acid, more permanganate added, and so on, until a red 
coloration persisting for five minutes is obtained. The excess is then 
titrated with oxalic acid: 
10H, PO, + 2K MnO, + 3H,SO, + 2H,O = 10H,PO, + 2MnSO, + K,SO,. 
Iodine is without action on hypophosphoric acid. Urany]l salts give a 
yellow precipitate according to the equation: 2NaHPO,+U0O,(NO,), 
= U0O,(HPO,), + 2NaNO,. 

Phosphorous acid may be estimated by means of permanganate 
under the same conditions as hypophosphoric acid. It reacts quanti- 
tatively with iodine, when heated in a closed flask, to form phosphoric 
acid, and may thus be estimated in the presence of hypophosphoric 
acid. 

Hypopbosphorous acid may be titrated with permanganate as above : 
5H,PO, + 4K MnO, + 6H,SO, = 5H,PO, + 4MnS0,+ 6H,0 + 2K,S0,, 
and also reacts quantitatively with iodine when heated in acid solution 
in a closed flask. In all cases the oxidation of any one acid is 
unaffected by the presence of one or more of the other acids, A. 
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mixture containing phosphoric, phosphorous, hypophosphoric, and 
hypophosphorous acids may be analysed by (1) oxidising with nitric 
acid and precipitating with magnesia, thus estimating total 
phosphorous ; (2) titrating with permanganate, which oxidises all 
but the phosphoric acid ; (3) titrating with iodine, which oxidises 
only phosphorous and hypophosphorous acids; (4) titrating with 
uranyl nitrate, which precipitates only phosphoric and hypophosphoric 
acids. Equations for calculating the proportions are given. 

An application of this method of analysis to the product obtained 
by the oxidation of phosphorus in moist air at 5°, shows that the 
solution contains principally hypophosphoric acid. C. H. D. 


Apparatus for the Estimation of Carbon Dioxide in Milk. 
A. Bariwie (J. Pharm. Chim., 1909, [vi], 30, 452—453).—The 
apparatus, which is figured in the original, consists of a flask con- 
nected with (1) washbottles containing potassium hydroxide solution 
through which air freed from carbon dioxide may be introduced at 
will, and (2) washbottles containing ammoniacal baryta water for the 
absorption of the carbon dioxide liberated. Eight hundred c.c. of milk 
are introduced into the flask, heated at 50°, and the last traces of carbon 
dioxide swept by a current of purified air into the baryta solution, where 
it is estimated. The “combined ” carbon dioxide is then estimated by 
adding excess of tartarig acid to the milk and proceeding as before. 
The apparatus gives results within 1% of the theoretical. 

x. &. 


Estimation of Potassium in Potassium Silicates. Aart 
Verwey (Zeitsch. anal. Chem., 1909, 48, 760—762).—A slight modifica- 
tion of Lawrence Smith’s well-known method. One gram of the finely- 
powdered silicate is intimately mixed with 1 gram of pure ammonium 
chloride and 5 grams of alkali-free calcium carbonate, and the whole 
is introduced into a platinum crucible 4°5 cm, in height and 3°5 cm. in 
width. After covering the mixture with a layer of 3 grams of calcium 
carbonate, the crucible is heated until the ammonia is expelled, and, 
after putting the lid on, a strong heat is applied for an hour with a 
Teclu or a powerful Bunsen burner. 

The mass is then boiled with water for fifteen minutes, and, when 
cold, the liquid is made up to 200 c.c., and in 50 or 100 c.c. of the 
filtrate the potassium is estimated by acidifying with hydrochloric acid 
and evaporating with excess of platinic chloride as usual. 

L. pE K. 


Estimation of Zinc and Analysis of Zinc Ores. K. VorerT 
(Zeitsch. angew. Chem., 1909, 22, 2280—2285).—Complete analyses 
are given of a few zinc ores by known methods. The author prefers 
precipitating the zine as zinc ammonium phosphate after removing 
any calcium with ammonium carbonate in ammoniacal solution. 
Sulphur is best estimated after a preliminary fusion with a mixture of 
5 parts of anhydrous sodium carbonate and 3 parts of potassium 
chlorate, If the ore contains an appreciable amount of matter 


ANALYTICAL CHEMISTRY. 


insoluble in acid, this should be fused with sodium carbonate and then 
again treated with hydrochloric acid. L. pe K. 


The Most Rapid Wet Lead Assay. Juuius F. Sacner (Chem. 
Zeit., 1909, 33, 1257—-1258).—A slight modification of Alexander’s 
process (separation of lead as sulphate, dissolution in ammonium 
acetate, and titration of the slightly acidified solution with standardised 
ammonium molybdate with tannin as external indicator). 

The author finds the previous separation of the lead as sulphate 
unnecessary, and titrates the nitric acid solution at once after adding 
first a sufficiency of ammonia and then an excess of acetic acid. 

Supposing 1 c.c. of the molybdate solution=0°01 gram of lead, a 
correction must be made depending on the final volume of the liquid. 
For 50 ¢.c., 0°18 ¢.c. of molybdate should be deducted; for 100 c.c., 
03 c.c.; for 125 cc, 0°40 c.c.; for 150 c.c., 0°45 e.c. ; for 175 c.c., 
0°50 c.c.; for 200 c.c., 0°54 c.c.; for 250 c.c., 0°60 c.c.; and for 
300 c.c. of liquid, 0°75 ¢.c. of molybdate solution. 

If iron is present to any extent, it should be removed from the 
solution by heating this for some time on the water-bath. 

L, DE K. 


Detection of Mercury in Urine. Win. Becker (Pharm. Zeit., 
1909, 54, 987).—Polemical. <A reply to Stich (Abstr., 1909, ii, 1055). 
The method given by Almén only yields approximate results, but the 
processes communicated by Farup and by Schumacher-Jung allow the 
determination of 0°1 mg. of mercury in urine. Bunge’s balances, 
provided with a glass micrometer and indicating 1/20 mg., are 
recommended, L, pe K, 


Detection of Mercury in Urine. Frirz Guaser and A. IsensurG 
(Chem. Zeit., 1909, 33, 1258).—To 250 c.c. of the sample are added 
5 grams of pure aluminium sulphate, and the solution is heated and 
precipitated with ammonia. The precipitate is then collected, dissolved 
in hydrochloric acid, and heated on the water-bath for forty-five 
minutes in presence of a copper spiral. The deposit is then, as usual, 
sublimed and converted into the red iodide. L. DE K. 


Electro-analysis of Mercury Compounds with a Gold 
Cathode. F. Mottwo PERKIN (7rans. Faraday Soc., 1909, 5, 45—48). 
—Using a gold flag electrode, a large number of estimations of mercury 
were made, using mercuric chloride, bromide, and sulphate. The 
electrolytes employed were nitric acid, sulphuric acid, potassium 
cyanide and sodium sulphide. The results obtained were always 
high—from 0°5 to 2:°5%. This was at first attributed to occluded 
hydrogen, but it was not found that the gold electrode increased in 
weight when made the cathode in dilute sulphuric acid and the current 
passed for twenty hours. When the electrode coated with mercury 
was treated in a similar manner, it also showed no increase in weight. 
Since the electrode was cathode, the increase in weight could not be due 
to oxidation, and when a platinum electrode was run in series with it, 
.the mercury deposited on the platinum was always slightly less than 
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that theoretically required. The author cannot explain the results, 
which show, however, that a gold electrode cannot be satisfactorily 
used for analytical purposes. 

A rotating silver electrode showed similar results to the gold 
electrode. Usually the time required to deposit the mercury was 
from five to six hours, but on stirring the electrolyte by means of a 
powerful magnetic field, the time of deposition was reduced to fifty 
minutes ; the results were still too high. 

The author comes to the conclusion that the best electrode on which 
to deposit mercury is one of mercury, the ‘deposition being very 
rapid if a rotating anode is used (compare Smith and Kolloch, Abstr., 
1905, ii, 859 ; 1906, ii, 194). Two quartz vessels, one of them fitted 
with a siphon side-tube, are described for use with a mercury cathode, 


zB PF. 


Estimation of Manganese by Volhard and Wolff's Method. 
Watpemar M. Fiscuer (Zettsch. anal. Chem., 1909, 48, 751—760).—A 
slight modification of the Volhard-Wolff permanganate titration pro- 
cess. The sulphuric or hydrochloric acid solution (containing about 
0°35 gram of manganese) is diluted to 500 c.c., and aqueous sodium 
hydroxide is added until a slight precipitate forms, which is then at 
once redissolved by a few drops of dilute sulphuric acid. One gram 
of freshly ignited zinc oxide and 10 grams of zinc sulphate are added, 
and, after heating the solution to boiling, it is titrated with WV/10 
permanganate. One c.c. of pure glacial acetic acid is added, and the 


liquid is again heated to boiling. This causes the precipitate to 
coagulate and to settle rapidly, and the pink coloration to disappear ; 
the titration is then continued until the pink colour is restored. 

L. pE K. 


Separation of Manganese and Chromium. Ferxrpinanp Fatco 
(Arch. Pharm., 1909, 247, 431—436).—A modification of Kassner’s 
process, by means of which good results are obtained when the amount 
of manganese does not exceed 0°015 gram. 

The solution is placed in a covered beaker, and sodium peroxide 
added in small portions. The liquid is then heated until the precipi- 
tate has separated in brown flocks. The liquid is decanted through a 
filter, and the precipitate washed with boiling water, and finally 
collected on the filter ; the filtrate contains the chromium as chromate. 
The manganese peroxide is dissolved off the filter by means of hot 20% 
hydrochloric acid, and returned to the beaker. Excess of bromine 
water is added, followed by an excess of ammonia, and the liquid is 
heated to boiling. The precipitate is then collected, washed, ignited, 
and weighed as manganosomanganic oxide. The filtrate, which may 


still contain traces of chromium, is added to the main solution. 
L. DE K. 


Quantitative Separations by Means of Ammonium “Cup- 
ferron ” (Nitrosophenylhydroxylamine). Oscar Baupiscu (Chem. 
Zeit., 1909, 33, 1298—1300).—Analysis of Brown Iron Ore.—Five 
grams of the ore are dissolved in 60 ¢.c, of strong hydrochloric acid ; the 
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iron is fully oxidised by boiling with potassium chlorate, and, when cold, 
the whole is diluted to 500¢.c. Twenty-five c.c. of the liquid are placed 
in a beaker, and 20 cc. of hydrochloric acid and 100 c.c. of cold 
distilled water are added. While stirring, a solution of 3 grams of 
‘“‘cupferron ” in 50 c.c. of water is added. The iron is completely pre- 
cipitated when a white precipitate begins te form. The precipitate 
is now collected, and washed with cold water until the washings are 
no longer acid ; the filtrate is used for the estimation of manganese. 
The filter is then washed with dilute ammonia (1:1) to remove the 
excess of “cupferron,” and the precipitate is then washed once with 
water, and finally converted by ignition into oxide and weighed as 
such. 

Analysis of Nickel Ore-—The iron and copper present are precipitated 
jointly with “‘cupferron,” and in the diltrate the nickel is estimated 
by a suitable method. The copper is extracted from the washed 
precipitate with strong ammonia, and the copper is then obtained as 
oxide by evaporating the solution and igniting the residue; the 
oxide may be reduced to metal, and weighed as such. The precipitate 
insoluble in ammonia is then ignited and weighed as ferric. oxide. 

The use of “cupferron”’ in a number of other cases is suggested. 


L. pe K. 


Rapid Electrolytic Estimation of Cobalt. Pierre BruyLants 
(Bull. Soc. chim. Belg., 1909, 23, 383—400).—A lengthy paper 
containing a large number of experiments recorded in sixteen tables. 
The electrolytic estimation of cobalt in ammoniacal solution gives good 
results with a cathodic potential of 1°35 volts. If the same process as 
for the rapid estimation of nickel is applied,a spongy and partly 
oxidised metallic deposit is obtained. In any case the metal is very 
readily oxidised and redissolved, so that it must be washed without 
interrupting the current. Under proper conditions cobalt may, like 
lead and manganese, be deposited as peroxide at the anode. . Electro- 
lysis from an oxalic acid solution cannot be recommended, as the deposit 
then contains carbon. 

An approximate separation of cobalt from zine may be obtained 
when operating in ammoniacal solution as directed above. If sodium 
sulphite is also added, the cobalt, although free from zinc, contains an 
appreciable amount of sulphur. L. DE K, 


Gravimetric Estimation of Chromium ; Quantitative Hydro- 
lysis of Sesquioxides. Water ScHOELLER and WALTER SCHRAUTH 
(Chem. Zeit., 1909, 33, 1237).—The neutralised solution of the 
chromic salt, which contains 0°1—0:2 gram of metal, and is diluted to 
about 300 c.c., is heated to boiling, and 3 ¢.c. of aniline are added in 
portions of 1 cc. After boiling for five minutes, the chromium has 
been precipitated quantitatively as hydroxide in a form which may 
be readily washed by decantation. 

The process may be used in the presence of manganous salts. Salts 
of aluminium, zinc, and ferric iron are also precipitated by aniline, 
but whether the process is sufficiently accurate for these metals has 
not, as yet, been decided, L, bE K. 
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Estimation of Titanic Acid in Ilmenite. Enise Rérr (Chem. 
Zeit., 1909, 33, 1225—1226).—0°5 Gram of the finely-powdered ore is 
heated with 10 grams of anhydrous sodium carbonate, finally over the 
blowpipe for halfan hour. The liquid mass is poured into a platinum 
dish placed in cold water, and when cold it is put together with the 
crucible into a spacious beaker containing 50 c.c. of cold water. The 
portion left undissolved is washed on a filter, then transferred to an 
Erlenmeyer flask of one litre capacity, and heated with dilute hydro- 
chloric or sulphuric acid until quite dissolved. 

When cold, the solution is rendered slightly alkaline with sodium 
hydroxide, and then again slightly acidified with sulphuric acid. 
One hundred c.c. of strong sulphur dioxide solution are added, 
and enough water to obtain a volume of 700 c.c. The whole is now 
boiled on an asbestos plate for one hour, and another 20 c.c. of 
sulphur dioxide solution are added. After remaining for a few hours in 
a slanting position, the precipitate is collected, washed with boiling 
water, ignited, and weighed as titanium peroxide. L. DE K. 


Estimation of Thorium in Monazite. Colorimetric Estima- 
tion of Small Amounts of Platinum. Jonun C. H. Mincaye 
(Records Geol. Survey N.S. Wales, 1909, 8, 276—286).—EZstimation of 
Thorium in Monazite——Samples of Carolina monazite have been 
analysed by several methods. The precipitate obtained with sodium 
thiosulphate must be redissolved, precipitated with oxalic acid, and 
extracted with ammonium oxalate. Precipitation with moist lead 
carbonate (Giles, Abstr., 1905, ii, 615) gives good results if the precipi- 
tation is repeated. Precipitation as basic acetate (Haber, Abstr., 1898, 
ii, 295) is rapid and sufficiently accurate. Several Australian monazites 
have also been examined, the richest being a sand from Black Swamp, 
Torrington, New South Wales, containing 4°12% of thoria. 

Colorimetric Estimation of Platinum.—The small quantities of 
platinum occurring in beach sands or alluvial deposits may be estimated 
by fluxing with litharge and charcoal to obtaina lead button, cupelling 
with the addition of silver, and parting with nitric acid, D 1°28, which 
dissolves platinum and silver, leaving gold and iridosmine. The silver 
is precipitated as chloride, and the filtrate evaporated twice to dryness 
with hydrochloric acid. The hydrochloric acid solution, filtered from 
traces of lead and silver chlorides, is treated with stannous chloride 
or potassium iodide, and the coloration obtained compared with that 
of a standard solution containing 0°065 gram platinum per litre. 
Quantities of platinum as small as 0°06 gram per ton may be estimated 
in this way. C. H. D. 


Methods for the Quantitative Chemical Analysis of Animal 
Tissues. I. General Principles. Watpemar Kocn (J. Amer. 
Chem. Soc., 1909, 31, 1329—1335).—A discussion of the general 
principles on which accurate methods of analysis of animal tissues 
depend and of the manner in which the analytical data should be 
applied in order to yield results of value to the physiologist. The 
difficulties attending such work are pointed out. It is suggested that 
the constituents of the cell may be conveniently arranged in the 
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following classes: (1) lipoids, including phosphatides, cerebrins, and 
cholesterol; (2) extractives, such as creatine, taurine, and hypo- 
xanthine ; (3) inorganic constituents, represented by the ash; (4) 
proteins ; (5) fats; (6) carbohydrates, namely, glycogen. Very few 
of the methods at present employed for estimating these various 
groups are at all satisfactory, and it is therefore considered more 
useful to study the distribution of the three elements, nitrogen, 
phosphorus, and sulphur, which are of special interest, as they are 
involved in somewhat different phases of cell activity. From a 
physiological standpoint, it is desirable to study the same tissue under 
different conditions, of which the three most important are: (1) the 
period of growth or development; (2) conditions of pathological 
change ; ’nd (3) conditions of starvation, the first of these being 
the most favourable for a study of the chemical transformations in 
the cell. 

As an illustration, analyses are given of (1) a very young brain, 
(2) an adult brain, and (3) a brain from a case of dementia precox, 
The young brain contained a larger quantity of extractives than the 
adult brain, whilst the latter contained a greater proportion of lipoids. 
The brain from the case of dementia precox resembled the normal 
brain, but contained a smaller quantity of partly oxidised sulphur 
compounds, soluble in water. E. G. 


Methods for the Quantitative Chemical Analysis of Animal 
Tissues. II. Collection and Preservation of Material. - 
Watpemark Kocn and Sipney A. Mann (J. Amer. Chem. Soc., 1909, 
31, 1335—1341. Compare preceding abstract).—An account is given 
of the precautions to be observed in order to obtain uniform and 
representative samples for analysis, and of the methods of preserving 
the material. The chief methods of preservation are (1) immersion 
in alcohol, (2) drying, and (3) the addition of a dehydrating agent, 
such as sodium sulphate or gypsum. ‘The relative advantages and 
disadvantages of these three methods are discussed. E. G. 


Methods for the Quantitative Chemical Analysis of Animal 
Tissues. III. Estimation of the Proximate Constituents. 
Watpemak Kocu and Emma P. Carr (J. Amer. Chem. Soc., 1909, 31, 
1341—1355. Compare preceding abstracts).—Methods are described 
for effecting the separation and estimation of the six classes of 
constituents referred to by Koch, and the results of the analysis of a 
sample of meat by these methods are tabulated. E. G. 


Methods for the Quantitative Chemical Analysis of Animal 
Tissues. IV. Estimation of the Elements, with Special 
Reference to Sulphur. Watpemar Kocu and Frep. W. Upson 
(J. Amer. Chem. Soc., 1909, 31, 1355—1364. Compare preceding 
abstracts).—Methods are described for estimating the total sulphur in 
animal tissues and its distribution in the lipoids, extractives, proteins, 
and inorganic sulphates. In the lipoids, extractives, and proteins, the 
sulphur exists in both the oxidised and non-oxidised condition, the 
former being represented by the ethereal or R*SO,°OH type, and the 
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latter by the cystine or R*S*H type. Methods are given for the 
estimation of the sulphur in each of these states of combination. 

The results of a study by these methods of the distribution of 
sulphur in brains of three different ages are tabulated. The per- 
centage of total sulphur does not show any great variation. The 
results indicate, however, that the lipoid sulphur increases at first 
with age and decreases later, and the organic sulphur compounds, 
soluble in water, decrease with age. 


Volumetric Estimation of Phenol by Lloyd’s Method. 
Tribromophenol Bromide and Hexabromophenoquinone. 
S. C. J. Oxivrer (Rec. trav. chim., 1909, 28, 354—367)—In the 
author’s experience, Koppeschaar’s process for the estimation of phenol 
does not, as Lloyd states (Abstr., 1905, ii, 209), give inaccurate 
results, and on the contrary the modified form described by Lloyd 
(doc. cit.) gives results less trustworthy than those given by the original 
process. In this investigation, the author prepared tribromophenol 
bromide and hexabromophenoquinone, and records certain new data 
regarding these substances. 

Tribromophenol bromide, when heated in an atmosphere of carbon 
dioxide, begins to evolve bromine even below 100°, and it is to 
this decomposition that the different melting points ascribed to this 
substance are due. Mixed with excess of potassium iodide and 
hydrochloric acid, the bromide liberates 99°6% of the theoretical 
‘ quantity of iodine, so that the anomalous results recorded by Lloyd 
cannot be due, as he suggests, to the formation of this substance in 
the titration of phenol by Koppeschaar’s process. 

Hexabromophenoquinone was prepared by Benedikt’s process (A bstr., 
1879, 717), but could not be obtained crystalline. This substance is 
not formed when excess of bromine is allowed to react with phenol 
under the conditions prescribed by Koppeschaar, so that Lloyd’s 
anomalous results with this process are not due to this cause. 

In using Koppeschaar’s process, the time of action of the bromine 
on the phenol may be reduced to five minutes if not more than 
0-09 gram of phenol is used, and if the solution of sodium bromide and 
bromine is about 0°8 decinormal. The addition of sodium bromide 
inhibits the formation of tribromophenol bromide. The end reading 
is clearer if chloroform is added, as suggested by Lloyd (loc. cit.). 

, e ® 


Application of Arsenious Acid in Volumetric Analysis. I. 
Franz M. Lirrerscuerp and J. BorNeMAnn (Zettsch. angew. Chem., 
1909, 22, 2423—2427).—Estimation of Dextrose [in Urine]|.—Fifty c.c. 
of copper sulphate solution (49°948 grams per litre) are placed in a 
200 c.c. measuring flask, 20 c.c. of the usual alkaline tartrate solution 
are added, and the liquid is heated to boiling. Twenty-five c.c. of the 
dextrose solution (urine), not exceeding 1% in strength, are added, and 
the boiling is continued for two minutes. To the hot liquid are then 
added 50 c.c. of arsenions acid solution (9°9 grams per litre; this is 
equivalent to the copper solution), and also 30 c.c. of 96% acetic acid. 
When cold, 7 grams of potassium iodide are added in six to eight 
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portions. When all the copper, including the reduced oxide, has 
passed into cuprous iodide, the liquid is diluted to the mark and 
filtered, the first portion of 10 c.c. being rejected. One hundred c.c. 
are then nearly neutralised with 20% sodium hydroxide, and, after 
adding 5 grams of sodium hydrogen carbonate and diluting to 
400—500 c.c., the free arsenious acid is titrated with V/10-iodine 
as usual, Or the liquid may be nearly neutralised with pure ammonia 
and diluted to 400—500 c.c. without addition of hydrogen carbonate. 
The arsenious acid found is equivalent to the copper reduced by 
the dextrose. A table is given showing the amount of dextrose 
corresponding with the c.c. of iodine used. L. pe K. 


Simplé Distilling Apparatus for the Estimation of Pentosans 
by Tollens’ Method. Jouann TiscutscuEenKo (J. Landw., 1909, 57, 
229—230).—The usual apparatus consists of a flask fitted with a tap 
funnel and a Kjeldahl distilling bulb, to which the condenser is 
attached. This is now simplified by making the funnel and bulb 
in one piece, the funnel passing down through the middle of the bulb ; 
the double boring of the cock is thus avoided. A sketch is given. 

N. H. J. M. 


[Estimation of Glycogen.] Karu Gruse (Pfliiger’s Archiv, 1909, 
130, 322—324), Epuarp Priicer (ibid., 325—327).— Polemical. 


Quantitative Estimation of Lactic Acid in Cheese. 
Suicemiro Suzuxir and Epwin B. Harr (J. Amer. Chem. Soc., 1909, 
31, 1364—1367).—In connexion with a study of the chemical changes 
which take place during the ripening of cheese, it was necessary 
to find a trustworthy method for estimating lactic acid. Palm’s 
method (Abstr., 1887, 307), depending on the formation of basic lead 
lactate, 3PbO,2C,H,O,, has been found to be inaccurate. Partheil’s 
method (Abstr., 1903, ii, 189), in which the lactic acid is distilled in a 
current of superheated steam, when applied to i-lactic acid, must not 
be carried out below 130°, and the distillation must be continued 
until 750 c.c. of distillate have been collected. ‘This method, however, 
cannot be used in presence of other acids, ‘such as malic, citric, 
tartaric, oxalic, or succinic, and is therefore unsuitable for cheese 
analysis. The usual method of estimating lactic acid by adding dilute 
sulphuric ‘acid to the cheese, extracting with ether, and afterwards 
separating the acid in the form of its zinc salt, gives fairly satisfactory 
results when carefully carried out. K. 


Estimation of Cinnamic and Benzoic Acids in Mixtures 
of the Two Acids. Anne W. K. ve Jone (Rec. trav. chim., 1909, 
28, 342—348. Compare Abstr., 1908, ii, 993).—The methods already 
deseribed, such as those of de Jong (Abstr., 1906, ii, 315) and 
Scheringa (Abstr., 1907, ii, 823), give good results for the volumetric 
estimation of these two acids, but are unsuitable in cases where other 
acids are present, or where the constituents must also be isolated 
and identified. 

In the process now described, cinuamic acid is converted into 
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dibromophenylpropionic acid, which can be separated quantitatively 
from benzoic acid and identified. 

Preliminary experiments with mixtures of the two acids by (1) 
fractional crystallisation ; (2) extraction by solvents ; (3) sublimation, 
and (4) precipitation of metallic salts, did not give promising 
results. 

The process eventually discovered consists in dissolving the mixture 
under examination in carbon disulphide and determining, either 
by titration or weighing, the bromine necessary to convert the 
cinnamic acid present into dibromophenylpropionic acid. This may 
then be separated quantitatively from benzoic acid by extracting the 


latter with carbon tetrachloride or by removing it by sublimation. 
T. A. H. 


Sodium Phosphotungstate as a Reagent for Uric Acid and 
other Reducing Substances. Carito CrervELLo (Arch. exp. Path. 
Pharm., 1909, 61, 434—437).—The reaction in urine with sodium 
phosphotungstate described by Richaud and Bidot depends on the 
presence of uric acid, which reduces the reagent and forms a blue 
colour. Other reducing substances (dextrose, hydroxylamine, 
morphine, etc.) give the same reaction. The blue colour which 
ferrous salts give with the tungstate passes in the presence of atmos- 
pheric oxygen into a green and then a red colour, as lower tungsten 
oxides are formed. Reducing agents produce analogous changes in 
molybdic salts. W. D. iH. 


The Iodine Reaction of Adrenaline. Lupwic Krauss (Biochem. 
Zettsch., 1909, 22, 131).—A question of priority. The author claims 
that the reaction with iodic acid described by Friinkel and Allers 
(Abstr., 1909, ii, 628) was previously described by himself (Apoth. 
Zeit., 1908, 701). W. D. H. 


Estimation of Morphine in Opium; Extract of Opium and 
Tincture of Opium. MHetnricnu Frericus (Chem. Zentr., 1909, 
ii, 1499—1500; from Apoth. Zeit., 1909, 24, 592—596).—Helfen- 
berger’s process is recommended, using 5 grams of dilute ammonia 
(17 + 83) and water saturated with ether. A convenient separating funnel! 
for washing the morphine crystals is described. The process is also 
applicable to the extract and the tincture of opium ; the latter should 
be concentrated to about one-third. Opium may be reduced to 
a definite morphine content by addition of starch; for the extract, 
lactose may be used. L. DE K. 


Estimation of Urea in Urine. P. W. Gi1t, F. G. Auison, and 
Harry 8. Grinpiey (J. Amer. Chem. Soc., 1909, 31, 1078—1093).— 
A modification of the hydrolysis method. The resulting solution, 
after heating the urine with hydrochloric acid in an autoclave, is 
mixed with an excess of sodium carbonate, and the ammonia formed 
from the urea is then expelled in a current of air and absorbed in 
standard acid. Under these conditions, no ammonia is yielded by the 
products of the hydrolysis of creatinine, uric acid, or hippuric acid. A 
special aeration apparatus is described, L. pe K. 


— £- oe ee 
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Estimation of Urea, Allantoin, and Amino-acids in Urine. 
Dorotuy E. Linpsay (Bio-Chem. J., 1909, 4, 448—454).—Nitrogen is 
estimated by (a) Bohland’s method ; this gives the nitrogen of amino- 
acids, hippuric acid, creatinine, allantoin, and urea. Estimation by 
Folin’s method (b) gives the nitrogen of urea, allantoin, and ammonia ; 
estimation by the Mérner-Folin method (c) gives the nitrogen of urea 
and ammonia. Ammonia and creatinine are estimated separately by 
Folin’s method. The difference between (a) and (5) gives the nitrogen 
of amino-acids (including hippuric acid) and of creatinine ; the differ- 
ence between (6) and (c) gives the allantoin nitrogen. This combina- 
tion of methods was found to give good results with artificial mixtures. 

W. D. H. 


Estimation of Purine Bases in Urine. Ernest L. Kennaway 
(J. Physiol., 1909, 39, 296—310).—When urine is treated by the 
Camerer-Arnstein method for the estimation of total purines, uric acid 
loses ammonia; this loss occurs when the precipitate of silver- 
magnesium urate is boiled. The purine bases do not undergo this loss, 
The method is, therefore, only correct when employed for the estima- 
tion of purine bases in urine from which the uric acid has been 
removed. W. D. H. 


Vanillin as a Test for Antipyrine and Kryogenine ; Detection 
of Antipyrine in Pyramidone. Cnaries Primor (Chem Zentr., 
1909, ii, 479; from Bull. Sct. Pharmacol., 1909, 16, 270).—If a small 
crystal of antipyrine is moistened with 2 c.c. of a reagent consisting of 
1 gram of vanillin, 6 grams of dilute hydrochloric acid (1:1), and 
100 grams of 95% alcohol, and the whole evaporated on the water-bath, 
a dark orange-yellow ring is formed first, and afterwards a similar 
stain on the bottom of the dish is noticed. The test shows the 
presence of even 0°00095 mg. of antipyrine. Pyramidone does not 
give the test, and even 0°005 mg. of antipyrine may thus be detected 
in 01 gram of pyramidone. Kryogenine gives a distinct greenish- 
yellow coloration when this test is applied. L. pe K. 


Attempt to Estimate Indoxyl in Urine. L. A. Mennecuer 
(Chem. Zentr., 1909, ii, 1499; from Bull. Sci. Pharmacol., 1909, 16, 
458—460).—The urine is defecated by 10 vol. % of basic lead 
acetate, and a portion of the filtrate, representing 50 c.c. of the urine, 
is mixed with an equal volume of pure hydrochloric acid. After 
shaking for five minutes, 5 c.c. of chloroform are added, and the 
shaking is continued; if the chloroform remains colourless, 2 to 3 
drops of hydrogen peroxide solution are added. The chloroform is 
drawn off, and the liquid is shaken repeatedly with fresh portions of 
chloroform. The united chloroform extracts are shaken, first with 
water containing a few drops of sodium hydroxide and then with 
water, and the indoxy] is titrated by means of standard hypobromite. 
The chloroform does not become quite colourless at the end of the 
titration, but retains a slight lilac colour. L. pe K. 
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Cause of the Vanillin Hydrochloric Acid Reaction for 
Camphor. 0. Tunmann (Chem. Zenir., 1909, ii, 1010 ; from Schweiz, 
Wochschr. Chem. Pharm., 1909, 4'7, 517—519).—The active substance 
contained in commercial camphor, to which the reaction with vanillin 
and hydrochloric acid is due, is only an impurity, and is not derived from 
the oil cells of the camphor tree, but exists in the parenchyma cells, 
It is probably closely related to the phloroglucotannoids, and it seems 
to play an important physiological rdle. L. vE K. 


A Colour Reaction for Gelatin. R. Ep. Lizszcane (Zeitsch. Chem. 
Ind. Kolloide, 1909, 5, 248).—Mixed aqueous solutions of cupric 
chloride and excess of tripotassium phosphate give, in the presence of 
gelatin, a violet coloration instead of the usual whitish-green 
precipitate. G. 8. W. 


The Value of Benzidine for the Detection of Minute Traces 
of Blood. E. J. McWeengy (Sci. Proc. Roy. Dubl. Soc., 1909, 12, 
216—223).—The reagent is made by dissolving a pinch of benzidine 
in 3—4 c.c. of glacial acetic acid just before use, for the mixture 
itself turns blue after about a minute, 0°5 c.c. is transferred to a test- 
tube, and 2 c.c. of 10% hydrogen peroxide are added. To the white, 
opaque mixture is added the material to be examined for blood, and 
its presence is denoted by an immediate blue coloration. The 
material requiring investigation consists nearly always of suspected 
stains, and may be usually obtained as a fine dust by scraping. Should it 
be found impracticable to obtain a scraping, the fabric may be treated 
with a drop of normal saline solution, the stained fibres removed to 
another slide, and treated between slide and cover-glass with a drop of 
the reagent, when the presence of blood reveals itself by the brilliant 
blue coloration of the affected fibre. The mass may then be treated 
on the slide with a drop of 32% potassium hydroxide, so as to render 
visible the outlines of the individual red cells. 

None of the secretions and excretions hitherto tested by the author 
(saliva, nasal mucus, urine, etc.) has been found to behave towards 
benzidine in the same way as blood, but precisely similar results are 
given by many freshly-cut vegetables and fruits (potato and apple for 
instance), but these no longer give the reaction when boiled for some 
time, whereas the reaction given by blood solutions is unimpaired by 
boiling for ten minutes. 

A positive result with the benzidine test should not be looked on as 
absolutely positive proof of the presence of blood, although if the result 
is negative the absence of blood may be safely assumed. No regard 
should be paid to colour changes occurring after the lapse of one 
minute, and a blank test should be made to make sure that the 
materials and the test-tubes to be used are satisfactory. L. pe K. 


General and Physical Chemistry. 


Refraction and Dispersion of Air, Oxygen, Nitrogen, and 
Hydrogen and their Relations. Cxitve Curnpertson and Maupg 
CuTHBERTSON (Proc. Roy. Soc., 1910, 83, A, 151—171).—On account of 
the discrepancies exhibited by existing data, the authors have redeter- 
mined the refractivities of the four gases for the wave-lengths 
\=6563, 5790, 5461, and 4861. In all cases it is found that 
Cauchy’s formula, » — 1=a(1+6/A?), is inadequate for the expression 
of the dispersion data, the value of 6 increasing as the wave-length 
diminishes. Much better agreement is obtained whena formula of the 
Sellmeier type is employed to represent the results. The constants 
involved in the Sellmeier formula are calculated for each of the four 
gases examined, and also for phosphorus, sulphur, and mercury. 

H. M. D. 


Refraction’and Dispersion of Sulphur Dioxide and Hydrogen 
Sulphide and their Relation to those of their Constituents. 
Cuive CUTHBERTSON and Mauve CuTuBertson (Proc. Roy. Soc., 1910, 
83, A, 171—176).—Measurements of the dispersion of sulphur dioxide 
and hydrogen sulphide are recorded, and the data are expressed in 
terms of Sellmeier’s formula, for which the constants involved are 
calculated. 

The refraction data for sulphur dioxide and hydrogen sulphide 
are compared with those of the component elements, and it is 
shown that the refractivity does not follow an additive law. For 
sulphur dioxide the refractivity is 18%, and for hydrogen sulphide 6%, 
less than that required by the law of addition. Whereas the number 
of dispersion electrons in sulphur dioxide appears to be equal to the 
sum of the dispersion electrons in sulphur and oxygen, this relation- 
ship does not hold in the case of hydrogen sulphide. H. M. D. 


Refraction and Dispersion of Neon. C.iive CurHpBertTson and 
Mauve Cutupertson (Proc. Itoy. Soc., 1910, 83, A, 149—151).—The 
refractive index of neon at 0° and 760 mm. was found to be 
1:00006716 for the green mercury line (A=5461). From this 
and values obtained for the red and blue lines of cadmium, the 
dispersion has been calculated. Previous measurements having 
shown that the refractivities of the inert gases are very nearly in the 
ratio of whole numbers, it was anticipated that the refractivity of 
neon would be exactly twice as large as that of helium. The experi- 
mental value is, however, less than this to the extent of 4%. 

H. M. D. 


Distribution of the Ultimate Rays in the Spectrum of 
Different Regions of the Sun. ANToINE DE Gramont (Compt. 
rend., 1910, 150, 37—40. Compare Abstr., 1908, ii, 645).—This 
paper contains a tabular statement of the wave-lengths for the 
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ultimate rays of great persistency found in the sun. The fact that 
metalloids, such as tellurium, phosphorus, arsenic, antimony, and 
boron, have never been recognised in the sun is probably to be 
explained by the absorption of their ultimate rays by the terrestrial 
atmosphere. 

The author considers that Lockyer’s enhanced lines are not due 
to dissociation, but that they are ultimate rays, and that their 
appearance gives some indication as to the proportions in which the 
elements producing them are present. W. O. W. 


Critical Study of Spectral Series. I. The Alkalis, 
Hydrogen and Helium. Witiam M. Hicks (Proc. Roy. Soc., 1910, 
83, A, 226—228*).—The experimental measurements of the spectral 
lines of the alkali metals, hydrogen and helium, have been analysed 
with the object of determining the relationships between the wave- 
length numbers. For any one series of lines, the wave numbers can 
practically all be represented by a modified Rydberg formula. The 
relationships between certain constants for the series (lithium, 
sodium, potassium, rubidium, cesium) are expressible by the integers 
1, 2, 4, 5, and 6, and these integers are also involved when the atomic 
volumes of the respective alkali metals are compared. H. M. D. 


Line Spectrum of Calcium given by the Oxy-acetylene 
Burner. Gustave A. HemsatecH and CHARLES DE WATTEVILLE 
(Compt. rend., 1909, 149, 1112—1115).—Using the method described 
previously (Abstr., 1908, ii, 336, 445, 547, 745), the authors have 
investigated the spectrum of calcium in the oxy-acetylene flame. The 
flame contains a very brilliant blue cone, which shows not only the 
bands which are obtained with a Bunsen burner, but also a series of 
supplementary bands which are distributed over the whole length of 
the spectrum. A full list of wave-lengths and intensities is given. 

All the calcium lines do not exist at the base of the flame, but are 
only formed some distance above the orifice of the burner. Even the 
strongest lines, although visible, are only very faint at the base of the 
flame ; they become very intense just above the blue cone. 

A table is given showing that with flames of different temperatures 
the number of lines between \ 3900 and 4 5000 increases with increas- 
ing temperature. It is also shown that the number of lines given by 
that portion of the flame which extends to the top of the blue cone 
decreases with rise in temperature. a. & 2. 


The Yellow, Orange, and Red Regions of the High Tempera- 
ture Flame Spectrum of Calcium. Gustave A. HemsaLecu and 
CHARLES DE WATTEVILLE (Compt. rend., 1909, 149, 1369—1372).—The 
authors compare the less refrangible part of the calcium spectrum 
obtained by them in the oxy-acetylene flame (preceding abstract) with 
the spectrum obtained by King (Astrophys. Journ., 29, 190) with the 
electric furnace. With the exception of the line \ =6708°18, which is 
present in the latter spectrum and not in the former, the characters of 
the spectra are the same, and the causes which produce them are 
therefore probably thermal. In order to produce the red lines in the 
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calcium spectrum, a high temperature, such as that given with the 
oxy-acetylene flame, is necessary. 

The line \ = 6708°18, which is present in the spectrum of the electric 
furnace, is probably due to lithium (A=6708 08). This same line is 
found in the sun-spot spectrum, and therefore lithium is present in the 
sun, x. &, ®. 


Series Systems in the Spectra of Zinc, Cadmium, and 
Mercury. T. Royps (Ann. Physik, 1909, [iv], 30, 1024).—In refer- 
ence to Paschen’s paper (this vol., ii, 3), the author points out that he 
has already measured the Zeeman effect for certain lines in the spectra 
of zinc and cadmium. In a magnetic field, the lines 6438-7 (cadmium), 
6362°6 (zinc), 5528-7 and 47033 (magnesium) appear as symmetrical 
triplets. The magnetic displacement observed for these lines 
corresponds with values of e/m in good agreement with the value for 
cathode rays. H. M. D. 


The Spectrum of Antimony. A Krerzer (Zeitsch. wiss. Photo- 
graph. Photophysik, Photochem., 1910, 8, 45—72).—The spark, are, and 
flame spectra of antimony have been investigated. The wave-length 
measurements of the lines and bands are recorded in detail, and 
compared with the data of previous observers. H. M. D. 


Absorption Spectrum of Potassium Vapour. P. V. Bevan 
(Phil. Mag., 1910, [vi], 19, 195—200).—It has been found that the 
principal series lines of potassium appear in much greater numbers in 
the absorption spectrum of potassium vapour than in any form of 
emission spectrum which has as yet been examined. This result is 
analogous to that obtained by Wood in the case of sodium vapour. 

The method of experiment consisted in heating potassium in a steel 
tube, the ends of which were closed by quartz plates. A beam of 
light was passed through the tube, and the emergent beam was 
examined by means of a quartz spectrograph. In this way the author 
was able to measure the wave-lengths of the principal lines of potass- 
ium up to the line corresponding with »=26 in the Kayser and 
Runge formula. Hitherto the members of the series up to n=11 
have been observed, so that fifteen new lines have been added to the 
list. The wave-lengths of these range from 2928°0 to 2870°0. 

A comparison of the absorption spectra of sodium and potassium 
vapours shows a close correspondence between them, and this is 
regarded as evidence that the mechanism involved in the two cases is 
the same. H. M. D. 


Absorption Spectra of Various Salts in Solution, and the 
Effect of Temperature on Such Spectra. XXVI. Harny C. 
Jones and W. W. Srrone (Amer. Chem. J., 1910, 43, 37—90).—A 
detailed account is given of an investigation of the absorption spectra 
of various potassium, uranium, and neodymium compounds by the 
methods employed by Jones and Uhler (Abstr., 1907, ii, 147, 211, 
212) and by Jones and Anderson (Abstr., 1909, ii, 197, 359). The 
absorption spectra of potassium ferricyanide, ferrocyanide, chromate, 
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and dichromate, and of uranyl acetate, bromide, chloride, nitrate, and 
sulphate in aqueous solution, of uranyl acetate, nitrate, and chloride in 
methyl alcohol, and of uranyl] nitrate and chloride in ethyl alcohol are 
recorded. The effect of dehydrating agents, such as calcium and 
aluminium chlorides, has been determined. Photographic records 
have been obtained of the absorption spectra of uranous chloride and 
sulphate, and the absorption spectra of neodymium chloride in glycerol 
and in mixtures of glycerol and water have been studied. The effect 
of changes of temperature of solutions of various salts at different 
concentrations has been investigated, and spectrograms for a given 
concentration of a salt have been made at 0°, 15°, 30°, 45°, 60°, 75°, 
and 90° for a layer of constant thickness, 

The absorption spectra of the uranyl salts contain a series of bands 
in the blue and violet which are usually diffuse. The position of the 
uranyl bands is not affected by dilution. In methyl and ethyl alcohol, 
the bands of each particular salt occupy different positions. A new 
set of fine bands in the green has been discovered in the spectrum of 
aqueous solutions of uranyl! chloride ; the presence of a small quantity 
of aluminium or calcium chloride causes them to disappear. 

‘The absorption spectra of the uranous salts are quite different from 
those of the uranyl compounds. 

The absorption spectrum of neodymium chloride in glycerol differs 
entirely from that of an aqueous solution. 

The intensity of the phosphorescence of the same uranyl] salts 
obtained from different solvents by evaporation is found to vary 
greatly. Monochromatic stimulation fails to excite phosphorescent 
bands until the wave-lengths reach the region of the uranyl bands, 

The NO, group has a great influence on the frequency of the uranyl 
and uranous absorption bands, and of the uranyl phosphorescent 
bands. E. G. 


A Relation between Absorption and Phosphorescence. 
L. Brtninenaus (Compt. rend., 1909, 149, 1124—1127),—The 
absorption and phosphorescence spectra of the rare earths are dis- 
continuous, consisting generally of narrow bands. In the absorption 
spectra, groups of absorption bands are separated by regions of trans- 
parency, whereas in the phosphorescence spectra the regions of emission 
are separated by dark regions. Taking the spectra of praseodymium, 
erbium, dysprosium, terbium, and samarium as examples, the author 
shows: (1) that the mean regions of emission are generally little 
separated from the mean regions of absorption, and (2) that the 
regions of emission do not coincide with the regions of absorption, but 
with the transparent regions (either those between the groups of 
absorption bands or those outside them). There is thus an alternation 
between the groups of absorption bands and those of phosphorescence. 

The results obtained with compounds of the common elements, such 
as manganese, chromium, iron, copper, etc., confirm those given above. 
In general, these substances phosphoresce with a colour which is little 
different in shade :from their colour by reflected or transmitted light. 
For example, chromium sesquioxide when dissolved in alumina gives 


mm © & er mem mm im 


dp & 


ii. 89 


GENERAL AND PHYSICAL CHEMISTRY. 


the ruby, which phosphoresces with a red light ; when dissolved in 
lime it is green, and the phosphorescence is green. 

It seems as if the light emanates from “ phosphorogenic ” molecules 
in the interior of the phosphorescent substance. This light under- 
goes absorption in the superficial layers, and the radiations observed 
at the surface are only those for which the “ phosphorogenic”’ 
substance is relatively transparent. . 6. £. 


Theory of the Law of the Optimum of Phosphorescence 
L. Brinincuaus (Compt. rend., 1909, 149, 1375—1377.)—Making use 
of the ideas put forward in a previous paper (preceding abstract), the 
author develops a relation connecting the intensity (/) of the radiation 
comprised between two wave-lengths, \ and 4+d, which are very 
close together, and the concentration (c) of the phosphorogenic sub- 
stance in a phosphor. The relation is /=kce~”’, where k and B are 
constants, B depending on the phosphorescent substance. T. 5S. P. 


Electrolytic Conductivity of Fluorescent Solutions. A. 
RassenFossE (Bull. Acad. roy. Belg., 1909, 995—1107).—According 
to the theory of de Heen, the conductivity of a fluorescent solution 
should depend on the light to which it is exposed. Experiments on 
solutions of fluorescein and eosin show that the conductivity is a 
maximum when they are submitted to the action of light which is 
absorbed by them, green in the case of fluorescein, and yellow in the 
case of eosin. Blank experiments on solutions of potassium chloride 
proved that the conductivity does not vary under the action of light 
of different colours, and also that the observed variation in the case of 
the fluorescent solutions is not a thermal effect. as & 3 


Luminescence of Crystals. A.trrepo Pocuerrino (Nuovo 
Cimento, 1909, [v], 18, 245—300. Compare Abstr., 19035, ii, 430).— 
The phenomenon of luminescence has been investigated for 227 
specimens of crystals representing 78 kinds of minerals. Several 
methods of exciting luminescence were used; the more important 
results were obtained with cathode luminescence, but the anodic 
luminescence, fluorescence, phosphorescence, and thermoluminescence 
of the crystals were also investigated when they occurred. 

In many cases the nature of the luminescence depends upon the 
method of excitation, thus for distene the ordinary phosphorescence 
and the cathode luminescence are of different colours, and in the case of 
calcite the ordinary fluorescence is polarised and the cathode lumines- 
cence isnot. The nature of the spectra of the cathode luminescence is 
in many cases independent of the Z.M./. applied to the vacuum tube, 
but the intensity of the luminescence is generally greater the greater 
the applied #.M.F., provided the crystals undergo no permanent 
changes under the influence of the rays. There does not appear to be 
any definite connexior between the luminescence of crystals and their 
mineralogical relationships; even crystals of the same substance 
from different sources may show luminescence of different colours, 
= some specimens of quartz show luminescence whilst others do 
not. 
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Many observations have been made on the orientation of the plane 
of polarisation of the polarised part of the luminescence. The mineral 
milerite is dichroic, greenocite shows double cathodic luminescence, 
and the light emitted from the face of crystals of cassiterite parallel 
to the z axis is totally polarised. With one exception, the lumines- 
cence emitted from crystals of the rhombohedric system is not 
rectilineally polarised. The greater the exhaustion of the vacuum 
tube the more completely is the luminescence polarised, and, in general, 
all causes which tend to diminish the total intensity of the light 
emitted diminish the degree of polarisation of the light. 

The effect of cathode rays on the minerals is discussed. Many 
minerals become brown under these conditions, and on the face of a 
erystal directly exposed to the rays a stain made up of differently 
coloured concentric rings is sometimes observed. On continued 
exposure to cathode rays, the capacity of a crystal to become luminous 
by excitation of the rays diminisbes, and this diminution may be 
temporary or permanent. Fewer substances are rendered luminous 
by anode rays than by cathode rays, and every mineral so far 
examined which shows anodic luminescence can also be rendered 
luminous in some other way. In all cases the luminescence due to 
anode rays is weakest, less durable, and less polarised than that 
produced by cathode radiation under corresponding conditions. 


G. 8. 


Dependence of the Photo-electric Effect of the Alkali 


Metals in Polarised Light on the Wave-length. Robert 
Pout (Ber. Deut. physikal. Ges., 1909, 715—722).—Experiments with 
an alloy of potassium and sodium and ultra-violet radiation of short 
wave-length show that the photo-electric behaviour of the alkali metals 
in polarised light is the same as that observed in the case of other 
metals. H. M. D. 


Theory of the Ripening Process of the Silver Haloids. 
A. P. H. Trivetxi (Zeitsch. wiss. Photochem., 1910, 8, 17—24),—As 
the result of a microscopic examination of ripened silver haloid plates 
of high sensitiveness, the author concludes that the ripening process is 
due to the development of definitely recognisable crystalline structure. 
In consequence of this structural change, the silver haloid is in a 
condition of strain, and in consequence is less stable than in the 
unripened condition. The smaller degree of stability is supposed to 
be the cause of the greater photo-sensitiveness. 


New Determinations of the Radioactivity of the Thermal 
Waters of Plombiéres. Anpré Brocuet (Compt. rend., 1910, 150, 
145—148).—The author has redetermined the radioactivity of the 
waters of Plombitres (compare Abstr., 1908, ii, 143). The radio- 
activity of the gases spontaneously liberated from the various waters 
was measured, and then the latter were agitated with an equal 
volume of air, and the radioactivity of the latter measured in the 
apparatus of Chéneveau-Laborde. The tabulated results give the 


GENERAL AND PHYSICAL CHEMISTRY, i. 91 


altitude of the spring, the outflow per twenty-four hours, mean 
temperatures in 1859—1861, Sept., 1908, and August, 1909, the total 
solids per litre, the radioactivities in milligram-minutes per 10 litres 
of the gases and the waters, and the total radioactivity for twenty- 
four hours. 

The waters are strongly radioactive, the radioactivity being due to 
radium emanation, ‘The total radioactivity of the 22 springs is 
74620 milligram-minutes for an average outflow of 67244 cubic metres 
of water per twenty-four hours. The average radioactivity is 11] 
milligram-minutes per 10 litres, the Lambinet water being the most 
active (2°18). It is calculated that 55—60 mgms. of radium bromide 
are contained in the total output of water per minute (507 litres). 
This quantity is defined as the radioactive power of the Plombiéres 
waters. 2. & &. 


The Recoil of Radium-C from Radium-B2. Wa ter MAKkowrEr 
and Srpney Russ (Phil. Mag., 1910, [vi], 19, 100—115. Compare 
Abstr,, 1909, ii, 455).—The active deposit of radium on a platinum 
plate was mounted opposite a metal disc in an exhausted tube for 
some minutes, so that the disintegration products recoiling from the 
plate would be received on the disc. The plate was first freed from 
adhering emanation and from radium-A by heating at 360° in a vacuum 
for half an hour before use. It was found that, in general, both 
radium-B and -C' were radiated to the disc, but if three hours elapsed 
between the preparation of the active deposit and the recoil experiment, 
only radium-C was obtained. They consider that the radiation of 
radium-C’ may not in all cases be a primary recoil effect, but due to 
mechanical disturbance produced by the recoil of radium-D. The 
amount of radium-C recoiled varies with the same plate with the time 
in an unexplained manner, and is always small compared with the 
amount of radium-B recoiled. Since radium-B gives only a 
f-particle, it is to be expected that radium-C will recoil with far less 
energy than radium-B, which results from the recoil of the a-ray- 
expelling radium-A. But the energy of the recoiling radium-B atom 
is apparently far greater than theory would indicate. Its power of 
penetrating air is about 1/40th of that of recoiling radium-B, 
Attempts to detect an electric charge on the recoiling radium-C atom 
have failed (compare Makower, Abstr., 1909, ii, 456; Le Radium, 
1909, 6, 50). F. 8. 


Disengagement of Hmanation from Radium Salts. 
L. Kotowrat (Le Radium, 1909, 6, 321. Compare Abstr., 1907, ii, 
729).—The paper is devoted to a detailed reconsideration of many of 
the points previously discussed. The anomaly encountered, in that 
the disengagement of emanation from radiferous barium chloride 
decreases with rise of temperature from 830° to a minumum at 920°, 
and then increases again quickly to the m. p. at about 950°, is probably 
explained by Plato’s observation of the existence of two forms of barium 
chloride with transformation point 34:4° below the m. p. (Abstr., 
1907, ii, 239). Similar behaviour of barium fluoride indicates a 
similar polymorphic transformation between 1000° and 1100°. 


ii. 92 ABSTRACTS OF CHEMICAL PAPERS. 


Additional salts studied comprise potassium nitrate, silver chloride, 
and cesium nitrate. Nineteen series of experiments have been made 
on the growth with time of the amount of emanation retained by the 
salts at varying temperatures, after complete initial removal of the 
emanation by fusion, both when the temperature is maintained and also 
when during part of the time the salt is not heated. The results are 
interpreted on the view that a definite temperature, different for differ- 
ent molecules, exists for each molecule of emanation formed within the 
salt, below which it is retained. The amount of emanation retained at 
any temperature is the sum of all the molecules the temperatures of 
disengagement of which are above that temperature. No evidence of 
any want of homogeneity of the emanation disengaged at different 
temperatures was obtained (compare Rutherford, Abstr., 1909, ii, 
457; Debierne, ibid., 534). F. 8. 


Nature of the Ionisation of a Molecule by an a-Particle. 
R. D. Kuteman (Proc. Roy. Soc., 1910, 83, A, 195—199).—If the 
energy of ionisation is derived from the kinetic energy of the a-particle, 
the electrons ejected from molecules should on the whole possess a 
a motion in the direction of the a-particles. In the experiment 
designed to test this, a-particles from a plate covered with polonium 
were passed through a very thin aluminium foil, and fell on a parallel 
aluminium plate in hydrogen and also in air at a low pressure. If 
the emergent electrons from the foil are more numerous than the 
incident electrons from the plate, when an electric field is applied 
between the foil and plate, the current should be larger with the 
foil negative than vice versa, and this difference should be the more 
marked as the potentials are increased. Experiments in hydrogen at 
0-8 mm. pressure show a well marked difference, increasing rapidly as 
the voltage is increased above the point at which the expelled 
electrons acquire sufficient velocity to ionise by collision. The experi- 
ments support the view that the energy of ionisation is derived from 
the ionising agency, not by “trigger” action, from an internal store 
in the molecule ionised. F. 8. 


The Number of a-Particles Expelled from the Actinium and 
Thorium Emanations. H. Gzicer and E. Marspen (Physikal. 
Zeitsch., 1910,11, 7—11. Compare Bronson, Abstr., 1908, ii, 792).— 
By a further development of the method of counting a-particles by the 
scintillations produced in zinc sulphide, interesting confirmation and 
extension have been obtained of Bronson’s conclusion that the.thorium 
emanation must give at least four a-particles and the actinium 
emanation at least two a-particles on disintegration. The number of 
scintillations produced by the emanation and active deposit together 
in equilibrium and by the active deposit alone, after the supply of 
emanation has been stopped and the emanation allowed to decay, is 
as 3 to 1 both for thorium and actinium, showing that the emanation 
produces twice the number of a-particles produced by the active deposit. 
The thorium active deposit is known to produce two a-particles. 
[A similar conclusion in the case of the actinium active deposit 
(compare Blanquies, Abstr., 1909, ii, 634) is not referred to. | 
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Emanation was allowed to diffuse between two parallel zinc sulphide 
screens placed close together, film side inwards, and the number of 
scintillations on exactly opposite portions of the two screens counted 
simultaneously by two observers with two microscopes. For actinium 
emanation a very large proportion of the scintillations, up to 66%, 
occurred in pairs, showing that two particles are expelled simultan- 
eously or a least with less than 0°1 second between them. With 
radium emanation and active deposit in equilibrium, only 2 to 4% of 
pairs was observed. For thorium emanation it was established that 
the four a-particles expelled were not simultaneous. A large number 
of cases of successive scintillations in similar parts of the field 
were observed, with a time interval between the two scintillations 
from half a second to an unmeasurably short time. This occurred 
even when extremely few scintillations were produced. The existence 
of at least one ‘short-lived a-ray product in the thorium series, 
with a period of average life of about 0°2 second, is indicated, but full 
elucidation of this case is not yet arrived at. F. 8. 


The Absorption of Cathode Rays of Different Velocity in 
Helium. James Rosinson (Physikal. Zeitsch., 1910, 11, 11—13).— 
The cathode rays obtained by the action of ultra-violet light on a 
negatively charged plate were employed. The velocity of the rays 
was varied by varying the charge on the plate. With decreasing 
velocity of cathode rays the absorption by gases attains a maximum. 
In hydrogen the maximum is reached more suddenly and at lower 
velocity than in other gases. In helium, the absorption with 


decreasing velocity increases at first only very slowly down to far 
smaller velocities than for other gases. The absorption then rises 
with great abruptness to the maximum. Helium thus resembles 
hydrogen, but the peculiarities shown by the latter gas are even more 
marked in helium. F. 8. 


Contact Electrification. ALBERT GrumBace (Compt. rend., 1909, 
149, 846—848. Compare Gouy, Abstr., 1906, ii, 652).—According to 
Helmholtz the contact potential of a liquid with glass is proportional to 
pP/nH, where £ is the #.M.F. acquired by the liquid of viscosity » and 
resistivity p in passing through a glass capillary tube under pressure P. 

The author finds that in a V/1000-solution of potassium chloride in 
water Z, is strictly proportional to P. The addition of 5°6% of phenol 
to the solution increases the viscosity 7 in the ratio 1: 1°09, but does 
not alter the conductivity. The capillary 7.M./., however, undergoes 
a marked reduction. In two series of experiments the addition of 
phenol altered the contact potential in the ratios 1:0°80 and 1:0°78 
respectively. R. J. C. 


Dielectric Properties of the Elements. Diurrri K. DoprosERDOFF 
(J. Russ. Phys. Chem. Soc., 1909, 41, 1164—1171).—As usually 
determined, the dielectric capacity X refers to large wave-lengths, and 
the index of refraction, n, to very small wave-lengths, and, in order to 
test Maxwell’s law, n?= X, it is necessary to obtain values of n and & 
referring to comparable conditions. The value x of » for very large 
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wave-lengths may be calculated by means of Cauchy’s formula, 
n=A+Br~?+Cr-+4, where n,» =A. But this process of extrapolation 
gives results agreeing with the experimental values only when A varies 
within narrow limits, so that the values of m, thus obtained must 
necessarily be somewhat inaccurate, and it is found that n?, and X 
have identical values only in exceptional cases. 

A list is given of the values of n?, and X for such elements as 
have been previously investigated, and in all cases the differences 
between the two are considerably less than those observed for complex 
liquids and solids. These results confirm Schmidt’s view (Ann. Physik, 
1902, [iv], 9, 919) that, in the elements, the molecules have an 
especially simple structure. 

The dielectric constants of the non-metals increase with the valency 
in any horizontal row of the periodic system and with the atomic 
weight in any vertical column. For helium, »=1:0000375 or 
n2 = 1:000075, whilst X has the value 1:000074. For the other rare 
gases of the atmosphere, the calculated values of X (n*) show a 
continuous increase with the atomic weight. Determinations of the 
dielectric constants of the metals are insufficient in number to allow of 
any similar regularity being observed. =. ae Be 


Quantitative Relations between the Dielectric Constants 
and other Properties of Substances. Dimitri K. DoBrosERDOFF 
(J. Russ. Phys. Chem. Soc., 1909, 41, 1385—1406).—The author has 
investigated the validity of various relations between the dielectric 
constant and other physical constants which have been suggested by 
various investigators. It was shown by Obach (Abstr., 1892, 158) 
that for the members of certain homologous series of organic 
compounds, proportionality exists between the dielectric constant and 
the latent heat of evaporation, or p/K=const., the actual magnitude 
of the ratio being different for different series. The author has 
calculated the value of the ratio for organic compounds belonging to 
nine homologous series, the mean and limiting values found being as 
follows: (1) propionic esters, 15-20 (14°84—15'39); (2) butyric esters, 
15°41 (15°04—15°78) ; (3) valeric esters, 15°56 (15°03—16-27) ; (4) 
ketones, 6°00 (4°95—7°1); (5) alkyl derivatives of benzene, 31:0 
(29°73—33-02) ; (6) aliphatic acids, 39°55 (39°06—40°05) ; (7) nitriles, 
5°65 (4°7—7°31); (8) amines, 25°47 (25°0—26-0) ; (9) alkyl halogen 
compounds, 6°61 (6°32—6'95). The values obtained by Obach were: 
(10) formic esters, 11:85 (11°03—12°78); (11) acetic esters, 13°72 
(13°26—14-20) ; (12) ethyl esters of fatty acids, 13°34 (11°15—14-20) ; 
(13) monohydric alcohols and water, 7°41 (6°22—7:91), the values for 
isopropyl (6°14) and cetyl (9:1) alcohols being of doubtful accuracy. 
The mean of the values obtained for groups (13), (7), (4), and (9) is 
6°46 ; for groups (10), (11), (1), (2), (8), and (12), 14°18; for group 
(8), 25°47 ; for group (5), 31, and for group (6), 39°55, these numbers, 
6°46, 14:18, 25°47, 31, and 39°55, being approximately in the ratios of 
1, 2, 4, 5, and 6. When all the other compounds (inorganic as well) 
for which the values of p and X are known are included, the values 
of the constant have the approximate proportionate magnitudes: 
0:1:2:3:4:5:6, Thechemical nature of any particular compound 
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seems to have no appreciable influence in determining to which 
group it belongs, members of one group being compounds completely 
different as regards their chemical characters. 

The relationship between dielectric constant and chemical constitu- 
tion of a dielectric given by Thwing (Abstr., 1894, ii, 374), and 
expressed by the equation: K=d(a,K,+a,K,+...)/M (where d is the 
density, and M the molecular weight of the compound, a,,a,... the 
atoms or atomic groups of the same kind composing the molecule, and 
K,,K,.... the dielectric constants of the atoms or groups), is not 
confirmed by the experimental numbers collected by the author. 

The relation discovered by Lang (Abstr., 1896, ii, 144) for gases, 
namely, (X — 1)10®/S =const. = 123(116—145) (8 being the sum of the 
valencies of the atoms constituting the molecule of the gas), holds 
only, as far as can be ascertained, at 0° and 760 mm. pressure for the 
six gases obeying Maxwell’s law, K=n?. Zz. mM. FR. 


The Conductivity of Mixtures of Dilute Solutions. J. A. 
GARDINER (Z’rans. Roy. Soc. Canada, 1908, [iii], 2, iii, 37 —52).— Burton 
has recently shown that a fall in the conductivity of the solution 
occurs when dilute hydrochloric acid is added to a colloidal solution of 
silver or to a dilute solution of silver nitrate. If the ordinary law of 
electrolysis were followed, a rise in the conductivity should occur. 

The author’s experiments show that as a WV/10,000 solution of 
hydrogen chloride is added to water, there is, at first, very little 
change in the conductivity of the solution, but as the acid solution 
becomes mure concentrated, the conductivity gradually increases. On 
the addition of hydrochloric acid to silver nitrate of various dilutions, 
a drop in the conductivity was observed. When, however, a 
39°5x 10-7 normal silver nitrate solution was reached, this effect 
disappeared, A similar drop in the conductivity was observed when 
a dilute nitric acid solution was added to a dilute silver chloride 
solution. The conductivity of a silver nitrate solution steadily 
increased with the concentration. 

It is suggested that the abnormalities here recorded may be due to: 
(1) the absorption of hydrogen by the platinum electrodes; (2) 
the hydrogen ion attracting to itself the neutral silver chloride, and 
becoming loaded so that its mobility falls below that of the silver ion 
which it displaces, E. J. R. 


Cadmium Chloride Concentration Cells. Eucrn von Biror 
and B. P. ApHanassieFF (J. Russ. Phys. Chem. Soc., 1909, 41, 
1175—1182).—The authors have measured the #.//./. of cadmium 
chloride concentration cells with and without transport of the cation. 
In the first case, silver chloride electrodes prepared by Jahn’s method 
were used, and one of the solutions had the same concentration and 
the other different concentrations for the different cells. The curve 
connecting the log. of the number of grams of salt per 1 gram of 
water in the variable solution with the #.M.F., calculated for 
1 equivalent of salt per litre in the constant solution, exhibits a 
spread-out maximum for solutions containing 6—8 equivalents of salt. 
This maximum corresponds with solutions in which the transport 
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number of the cation is zero. A line drawn parallel to the axis of log. 
concentrations cuts the curve in two concentrations, which would give 
a cell having a zero #.M.F., although diffusion would occur. If the 
concentrations of the two solutions are below the maximum point on 
the curve, the positive electricity is directed from the more con- 
centrated to the more dilute solution; that is, with the diffusion 
current, whilst if the concentrations are greater than the maximum, 
the reverse is the case. 

With cells without transport, the curve connecting #.M.F. and log. 
of the concentration is approximately linear for solutions containing 
1—3 equivalents of cadmium chloride, but for higher concentrations 
it becomes more complex. The curve does not, however, show any of 
the peculiar bends observed by Godlewski (Abstr., 1902, ii, 445), 
whose observations are inaccurate, owing to irreversible processes at 
the electrodes of which he took no account. 

The transport numbers for the anion and cation are calculated, the 
values for the former agreeing well with those obtained by Hittorf’s 
method (compare Abstr., 1908, ii, 145, 250). Concentration cells with 
concentrated solutions hence show the same diffusion phenomena as 
are observed in those with dilute solutions, and Nernst’s theory of 
diffusion of electrolytes is justified as well for concentrated as for 
dilute solutions (loc. cit.). ZT. HH. P. 


Rapid Formation of Positive Lead Accumulator Plates. 
GERHARD Just, Paut Askenasy, and B. Mirroranorr (Zeitsch. Elektro- 
chem., 1909, 15, 872—892).—The effect of repeatedly charging and 
discharging lead plates immersed in sulphuric acid and in mixtures of 
sulphuric and nitric acids is investigated. In presence of nitric acid 
the attack on the plates is much more rapid, lead sulphate being first 
formed. This is subsequently oxidised to lead peroxide. With 
smooth plates, however, it appears to be impossible to obtain a 
sufficiently adherent, coating of lead peroxide ; with plates built up of a 
large number of small lead sheets, so as to give a large surface, good 
results were obtained. In the solutions containing nitric acid, lead 
nitrate is formed at the anode, and this is converted into lead sulphate 
at some distance from the surface of the plate. This distance 
increases as the concentration of the nitric acid increases and that of 
the sulphuric acid diminishes. When it is sufficiently small, an 
adherent deposit is obtained ; when it is greater a loose deposit is 
formed, and when it is greater still, a precipitate of lead sulphate is 
produced in the solution. A solution containing 30 grams of 
potassium nitrate and 218 grams of sulphuric acid per litre appears 
to give the best results. T. E 


Volatilisation of Cathodes. VI. Vorkmar Kon.scntrrer 
(Zeitsch. LElektrochem., 1909, 15, 930—937).—In reply to the 
criticism of Starck and Fischer (Abstr., 1909, ii, 718), the author 
says that between the value of the cathode fall of potential at which 
volatilisation begins and the higher value at which it ceases to 
increase proportionally to the cathode fall, the volatilisation is quite a 
definite reproducible quantity ; the relation of the quantity volatilised 
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to the atomic weight of the metal is too striking to be regarded as 
accidental. He inclines to regard Starck’s theory of the phenomena 
as a distinct advance. 

New experiments with gold and platinum in oxygen and with 
platinum in air are described. Satisfactory measurements could not 
be made in these gases with other metals, because they react with the 
gas in circumstances which cannot be controlled. The chemical 
reaction causes the discharge to become intermittent, which is 
indicated by a telephone in the circuit. In oxygen the regular 
volatilisation is observed between 440 and 1200 volts cathode fall for 
gold and between 500 and 900 volts for platinum. T. E. 


Electrode for Determining the Concentration of the CO,” 
Ion and the Condition of Silver Carbonate in Solution. James 
F. Spencer and Marearet Le Pua (Zeitsch. anorg. Chem., 1909, 65, 
10—15).—Pure silver carbonate is best prepared by adding a dilute 
solution of sodium hydrogen carbonate to a concentrated solution of 
silver nitrate, stirring continuously. A silvered platinum wire, covered 
with the freshly precipitated carbonate, has a constant potential. 
With pure sodium carbonate solution as the electrolyte, the value 
Ag.Ag,CO,.N/1-CO,” = +0°7545 volt is found, and the concentration 
of the CO,” ion, c’, is found in any solution by the relation e=0°7545 
-0°029 log. c’. The solubility of silver carbonate in water at 25° 
is thus found to be 1°16 x 10~7 mol. per litre (compare Abegg and Cox, 
Abstr., 1904, ii, 256), and the salt is almost completely hydrolysed. 

C. H. D. 


Investigation of Electrolysis with the Ultramicroscope. 
J. J. Kossonocorr (Physikal. Zeitsch., 1909,:10, 976—986).—An 
arrangement is described by means of which the author has applied 
the ultramicroscope to the examination of solutions through which an 
electric current is passed. When a current is started through a 
solution of silver nitrate or copper sulphate, a very considerable 
increase in the number of bright points in the field of view of the 
ultramicroscope is at once observed. The view is put forward that 
these are associated with the ionic carriers of the electric current. 
In support of this it is found that ultramicroscopic effects of a special 
kind are observed when the potential difference between the electrodes 
is raised to that which corresponds with the tension of decomposition. 
In the case of the above-mentioned solutions, the attainment of the 
critical potential difference is accompanied by a very special dis- 
tribution of the bright points in the neighbourhood of the cathode. 
At a short distance from this electrode, and parallel to it, a zone can 
be distinguished in which the bright points are very closely crowded 
together. Between this special zone and the electrode itself is a region 
which is almost entirely free from bright points. This is supposed to 
correspond with the dark cathode space in gaseous discharge. The 
appearance of this effect at a particular voltage affords an optical 
method of determining decomposition tensions. 

Similar effects have also been observed at the anode in other cases. 

H. M. D. 
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Electrolytic Oxidation of Ammonium Carbonate. Frirz 
FicuterR and Hans Kapreter (Zettsch. LHilektrochem., 1909, 15, 
937—943. Compare Brochet and Boiteau, Abstr., 1909, ii, 657).— 
A solution of ammonium carbonate containing 3669 gram-molecules 
of ammonia and 2°494 molecules of carbon dioxide per litre was 
electrolysed between platinum electrodes at temperatures from 20° to 60° 
and with anodic current densities between (027 and 0°731 amperes 
per sq. em. Ammonium nitrate is the principal product ; neither 
carbamide nor nitrite could be detected. The experiments were 
always stopped when a comparatively small quantity of the ammonium 
carbonate was oxidised. The gases evolved contained carbon dioxide, 
ammonia, oxygen, and hydrogen; nitrogen was not found. In an 
open vessel the yield increases with the current density and with the 
temperature. In a closed vessel, however, very much worse yields 
were obtained ; this is due to the fact that in an open vessel the 
solution loses ammonium carbonate rapidly, and dilute solutions give 
better yields than more concentrated ones. The best results were 
iinally obtained with a current density of 0°4 to 0°6 ampere per sq. cm., 
a temperature of 50—60°, and a solution containing about 2 mols. of 
ammonia per litre, the ratio CO,/NH, being 0°27; in these cir- 
cumstances the current efficiency is from 82% to 97%. A solution of 
ammonium tetraborate gives very similar results. T. E. 


Electro-catalysis. D. Atexterr (J. Russ. Phys. Chem. Soc., 1909, 
41, 1155—1160).—By the electrolysis of ammonium sulphate with 
lead peroxide electrodes, nitrogen, oxygen, and nitrous oxide are 
evolved, but neither nitrite nor nitrate is formed in the solution. 
Hence the oxidation of the ammonia does not proceed further than 
the stage NH(OH),, the anhydride of which is nitrous oxide, 
hydroxylamine forming an intermediate oxidation product. The 
evolution of nitrogen occurs according to the equation: NH,*-OH + 
NH(OH),=N,+3H,O. That the nitrogen and nitrous oxide 
developed do not arise by the formation and subsequent decomposition 
of ammonium nitrite and nitrate is shown by experiments on the 
oxidation of hydroxylamine (vide inf?u). 

With solutions of ammonium sulphate containing sulphuric acid, 
electrolysis with lead peroxide electrodes yields only nitrous oxide 
and oxygen, whilst if the ammonium sulphate solution contains 
ammonia, pure nitrogen is obtained. In the latter case, the form- 
ation of NH,°OH predominates over that of (NOH),, the reaction 
2NH,°OH + (NOH), —> 2N,+4H,9 occurring in preference to 

(NOH), -—> N,0+ H,0. 

The reaction between lead peroxide and hydroxylamine proceeds 
according to one or the other of the two equations: 2NH,-OH + 
PbO, = PbO + N, + 3H,Oand2NH,°OH + 2PbO, = 2Pb0 + N,O + 3H,0, 
according to whether the hydroxylamine or the peroxide is in excess. 
In practice, as is shown by a study of the products obtained when the 
reaction takes place in absence of air, a mixture of the two gases is 
always obtained ; the amounts actually formed in two cases were: 
(1) 22% N,O and 78% N,, and (2) 30% N,O and 70% N,. 

Thus, lead peroxide is a typical catalyst, with the peculiarity that 
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one-half of its action is a chemical and the other a physical process. 
The formation of nitrogen and nitrous oxide at lead peroxide electrodes 
is hence a typical electro-catalytic process. T. H. P 


Manganese, Aluminium, and Copper. fFrieprich HrvsLER 
and Franz Ricwarz (Zeitsch. anorg. Chem., 1909, 65, 110—112. 
Compare Ross and Gray, Abstr., 1909, ii, 859).—The fact that certain 
manganese-aluminium bronzes, heated above 200° and slowly cooled, 
become strongly magnetic, but have considerable hysteresis, has been 
observed previously by Heusler and by Asteroth. C. H. D. 


Magnetic Dichroism of Siderite in Liquids. Grorces MEsLiIn 
(Compt. rend., 1909, 149, 855—857. Compare Abstr., 1909, ii, 529). 
—Siderite, suspended in carbon disulphide or aniline, exhibits 
magnetic dichroism to such a high degree that the phenomena can be 
seen with an ordinary permanent magnet or the residual magnetism 
of an electromagnet. The suspensions are also slightly dichroic 
spontaneously. , 

A method of demonstrating dichroism by the optical lantern is 
described. R, J. C. 


Magnetism of Solutions. Pau. Drapizr (J. Chim. Phys., 1909, 
7, 385—404. Compare Pascal, Abstr., 1908, ii, 927).—The author 
has examined the behaviour of a number of solutions when placed in 
a flat, vertical cell between the pointed poles of a powerful electro- 
magnet. If the liquid has paramagnetic properties, it tends to move 
radially in a plane perpendicular to the lines of force, and thus forms 
a tumulus or convexity at the surface. This convexity is much 
accentuated in aqueous solutions when the surface-tension is lowered 
by adding a layer of ether or benzene. 

An aqueous solution of ferric alum or ferric chloride shows a 
convexity even when only 1% of ferric salt is present, but a solution 
of the same concentration in ether is unaffected. 

Ferric ammonium oxalate is but slightly affected, and colloidal ferric 
hydroxide, potassium ferrocyanide, and potassium ferricyanide are 
unaffected. 

If a solution of ferric chloride in ether is floated on water, a 
striated layer is produced, which, in the field, bends downwards into 
the water, the strie being displaced horizontally. Displacements are 
also observable if precipitated ferric hydroxide or air bubbles are 
suspended in the paramagnetic fluid. 

Dilute manganese sulphate gives a marked convexity, but potassium 
permanganate none. When ether is poured on the latter solution an 
intermediate layer is formed, containing ether, water, manganese 
sulphate, and precipitated manganese dioxide, which is extremely 
sensitive to the magnetic field, owing to manganese sulphate and, 
perhaps, to free oxygen occluded in the precipitate. 

Cobalt and nickel hydroxides precipitated by ammonia are also 
very sensitive to the magnetic field. 

Chromium sulphate, cobaltous chloride, and nickel nitrate are 
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paramagnetic; potassium dichromate, potassium cobalticyanide, 
titanium sulphate, and platinum chloride are not. 

The author’s observations confirm the conclusion arrived at by 
Pascal by a different method, that as a magnetic metal becomes more 
and more removed from its normal (ionised) state, it loses its para- 
magnetism. 

The magnetic capillary rise of solutions of ferric alum and ferric 
chloride of 5, 74, and 10% strengths was investigated. On increasing 
and decreasing the exciting currents between 0 and 10 amperes, 
marked hysteresis was found in the capillary rise, apart from the 
usual hysteresis of the magnet. This effect is supposed by the author 
to be true liquid hysteresis. R. J.C. 


Use of the Magnetic Field as a means of Determining Con- 
stitution in Organic Chemistry. II. and III. Pavut Pascat 
(Bull. Soc. chim., 1909, [iv], 5, 1110—1118 ; 1910, '7, 17—-28. Compare 
Abstr., 1909, ii, 487, 788, 859).—Part of this work has been published 
already. From comparisons of the magnetic susceptibility of oxygen 
in a series of oxygenated carbon compounds, the conclusion is drawn 
that the value is — 48 x 10-’ where oxygen is joined to two different 
carbon atoms, —35x10~’ where it is doubly linked to a carbon 
atom, the latter being itself joined to two oxygen atoms (as in 
carboxylic acids), and +18x10~-’ where a single oxygen atom is 
doubly linked to carbon (as in aldehydes and ketones). A compara- 
tive list of (1) experimental, molecular, magnetic susceptibilities, and 
of (2) values calculated from the data given above, shows close con- 
cordance. The application of these rules to the case of paraldehyde 
lends support to the Kekulé formula for this substance. 

Apart from the above effect due to the method of linking of oxygen, 
the value of the magnetic susceptibility of the latter is also influenced 
by the general structure of the rest of the molecule, and especially by 
the presence of (1) tertiary or quaternary carbon atoms, (2) double 
linkings. The first of these effects is marked when the disturbing 
atom is in position a or y, and more so in positions § and ¢, but is 
very small in £, %, or 7, and ceases beyond position 6. The presence of 
a double linkage shows itself in an analogous manner, and a table of 
corrections for the effect of double linkings in several positions is 
given. 

The second group of conclusions lends support to Bayer’s strain 
' hypothesis, provided the carbon chain is regarded as having a roughly 

spiral form. 

The influence of the hexamethylene nucleus on the magnetic suscep- 
tibility is estimated at +31x10~’, and with this correction the 
calculated value for cineol, according to Briihl and Wallach’s formula, 
agrees with that determined experimentally, 

Sulphur has the value — 156 x 10~’, and retains this in most of its 
organic derivatives, but in thioacetic acid the atomic susceptibility of 
the oxygen atom is -15x10~’, as against —35x10-" for the same 
oxygen atom in acetic acid, the greater effect in the former case being 
due to the presence of the sulphur atom. 

‘5 The normal value for nitrogen is — 58 x 10~’, but in a cyanogen group, 
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or where nitrogen is directly attached to a benzene nucleus, the value 
becomes — 48 x 10-’. In closed chains containing carbon and nitrogen, 
the latter has the same value asin aromatic amines, and for purposes of 
calculation, the value for one CH, (or CH) group is replaced by that 
for NH (or N), with the usual total correction for the influence of the 


nucleus. This rule is not applicable in the case of pyridine. 
A. H. 


Thermometers as Thermo-regulators. Eruarp GLASER 
(Biochem. Zettsch., 1909,23, 5—9).—Into the thermometer which is used 
as thermo-regulator, platinum wires are fused at certain definite points 
corresponding with temperatures the constancy of which it is desired 
to maintain. The lowest platinum wire is always in contact with the 
mercury when the thermometer is immersed in the apparatus, the 
temperature of which is to be regulated. By means of this and 
another platinum wire, corresponding with the temperature which is 
to be maintained in the thermostat, an electric circuit is made with a 
coil, in which is immersed a Hahn regulator. As soon as the mercury 
reaches the higher point and the circuit is closed, an iron core in the 
Hahn regulator is drawn down by the current and shuts off the supply 
of gas to the burner heating the thermostat. As the latter cools, 
the gas is automatically lighted again by means of a by-pass. The 
apparatus is figured in the paper. S. B.S. 


Krafft’s Boiling- point HEstimations and his Theory of 
Volatilisation. C. von Recnensere (J. pr. Chem., 1909, [ii], 80, 
547—555. Compare Abstr., 1909, ii, 544).—Largely polemical in 
reply to Krafft (Abstr., 1909, ii, 969, and Hausen, ibid., 969). It is 
pointed out that the expression used by Krafft, b. p./0 mm.,is a 
contradiction, as if sufficient vapour is present for the temperature 
to be determined there must be a vapour pressure. The effects which 
are attributed by Krafft to the influence of gravity are regarded 


by the author as due to the condensation of vapour by external cooling. 
J. 8. 


Preparation of a Mixture of Constant Boiling- point and 
Maximum Vapour Pressure by Distillation. D. D. GapasxkiIn 
and A. E. Maxoverzxi (J. Russ. Phys. Chem. Soc., 1909, 41, 
1160—1163).—The authors describe experiments on the distillation of 
various aqueous solutions of the ether of methylene glycol under 
ordinary and reduced pressure (compare Abstr., 1908, i, 753; 1909, 
ii, 215). The results obtained are discussed by Ma ovetzki (see 
following extract). mo eA 


Determination of the Composition of Constant Boiling-point 
Mixtures having Maximum Vapour Pressures and their 
Quantitative Separation by Distillation. A. E. Makoverzxkt 
(J. Russ. Phys. Chem. Soc., 1909, 41,1171—1175. Compare preceding 
abstract ).—The author adduces further evidence in support of his view 
that a binary liquid mixture, for which a maximum or minimum vapour 
pressure exists, may be regarded as consisting of two components, one 
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veing the mixture of maximal or minimal vapour pressure, and the other 
the component present in excess. By means of aqueous solutions of 
the ether of ethylene glycol, it is shown that the mixture of maximum 
vapour pressure can be separated quantitatively by one distillation 
in a suitable fractionating apparatus. The quantity and composition 
of the mixture with maximum vapour pressure are not altered by the 
addition to the solution of a non-volatile substance which effects the 
separation of the liquid into layers, but does not give a solid phase. 
7. 2. 


An Electrical Apparatus for the Direct Determination of 
the Water Value of a Calorimeter. W. SwIRTOSt.AWSKI (Bull. 
Acad. Sci. Cracow, 1909, 548—555).—The principle of the method 
consists in using two calorimeters, which are heated by means of an 
electric current. The one calorimeter (chief calorimeter) is filled with 
the solution the water value of which is required, and the other (water 
calorimeter) with water. The heating is accomplished by means of a 
platinum wire spira], which is fused in between two concentric layers 
of glass. The two vessels are of the same construction. The heat 
coefficient a is calculated from the formula : 

a=AT)(500 + ¢, + ¢,')/AT,(500 + c, +c’), 
where A7; and A7', denote the increases in temperature, c, and Cy the 
water values of the calorimeter with stirrer and thermometer, c, and 
c, the water values of the heating apparatus, and where each 
calorimeter contains 500 grams of water. 

The sp. heat X of any liquid can then be calculated from the 


equation K=aAT’,/A7,, where the increases in temperature of the 
two calorimeters are A7’, and A7’,. J.J.8. 


Atomic Volume of Allotropic Modifications at Very Low 
Temperatures. Ernst CoHen and J. OLIE, jun.* (Proc. K. Akad. 
Wetensch. Amsterdam, 1909, 12, 437—445).—In order to obtain 
information relating to the densities of allotropic modifications at 
absolute zero, measurements of the densities of diamond and graphite 
and of white and grey tin were made at a series of temperatures by a 
dilatometric method. ‘The graphite was subjected to pressures of 
1000 to 5000 atmospheres until the sp. gr. remained constant after 
repeated compression, ‘The ratios of the specific gravities of diamond 
and graphite were found to be 1°585, 1°583, and 1°582 at 18°, - 38°, 
and —164° respectively ; those of white and grey tin, 1:266 and 
1274 at 78° and —164°. These numbers indicate that the specific 
volumes of the allotropic forms do not converge as the temperature 


falls. H. M. D. 


Associated Liquids. W. A. Kurpatorr and G. G. ELIs&terr 
(J. Russ. Phys. Chem. Soc., 1909, 41, 1422—1425. Compare Abstr., 
1909, ii, 117, 120).—In order to throw light on the abnormal values 
of the Ramsay-Shields constant given by certain apparently normal 
liquids, the authors have examined acetic anhydride and ethyl 
malonate in this connexion. 


* also Zeitsch. physikal. Chem., 1910, 71, 385—400. 
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Acetic anhydride, for which Trouton’s constant has the high value 
22°9, is stated to give the normal value of the Ramsay-Shields 
constant, K=d(yMv**)/dt = 2°129, corresponding with a non-associated 
liquid. This value of X is confirmed by the authors’ measurements, 
which give the mean result, 2°12 + 3%, in open and closed vessels. 

A whole series of esters are known which are normal as regards 
their thermal data and their values of Trouton’s constant, but give 
abnormally high values for the Ramsay-Shields constant. This is 
also found to be the case with ethyl malonate, which gives values 
of KX varying from 2°20 to 2°56. 

The results obtained indicate that the value of the Ramsay-Shields 
constant varies for different homologous series. a Me Bs 


Association of Glycerol. G. G. Etisterr and W. A. Kurpatorr 
(J. Russ. Phys. Chem. Soc., 1909, 41, 1426—1427).—The values of the 
Ramsay-Shields constant for glycerol at various temperatures are 
as follows: 0°63 at 35°2—64°8°; 1:10 at 64°8—74°3°; 1:50 at 
74:°3—101°4°, and 1:20 at 101-4—123°4°, the alteration with tempera- 
ture being almost identical with that exhibited in the case of ethylene 
glycol. It hence appears that the degree of association of glycerol is 
not less than that of ethylene glycol. These results give no reason for 
expecting that the molecule of sugar is a simple one. But if the 
sucrose molecules are associated, as indeed all molecules containing 
hydroxyl groups appear to be, then the laws of osmotic pressure 
derived from a study of sucrose solutions should be modified, and 
there is exhibited also a possibility of an explanation of the coefficient 7 
other than that given by Arrhenius. ir. . P. 


Adsorption of Ions. V. Bournar (Compt. rend., 1909, 149, 
1366—1368).—Dilute solutions of binary electrolytes, excluding acids, 
have a higher surface-tension than water; acids, however, lower the 
surface-tension. The action of acids is probably due to the accumula- 
tion of hydrions in the superficial layer, giving the same effect as in 
the capillary electrometer. In support of this explanation it is shown 
that the addition of a hundredth molecular weight of potassium ferro- 
cyanide to a litre of W/5-nitric acid increases the surface-tension to a 
considerable extent, whereas when added to a JV/5-solution of a binary 
salt the increase is only very slight. Perrin has shown that multi- 
valent ions diminish considerably the charge in a double layer, that 
is, that they accumulate in the surface layer, and in the experiment 
mentioned above they displace the hydrions and thus raise the surface- 
tension. 

Comparing equimolecular solutions, the curve showing the relation 
between the molecular weights (abscissz) of binary salts and the 
differences in the surface-tension (ordinates) of their solutions from 
that of water is a straight line. Monobasic acids also give a straight 
line lying below and parallel to that for the salts, the difference in the 
ordinates being 0°35 absolute unit for V/10-solutions. Sodium and 
potassium hydroxide raise the surface-tension of water, but not to the 
Same extent as binary salts; in this case, also, a straight line is 
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obtained, the difference in the ordinates being 0°25 unit. These 
differences are apparently proportional to the molecular concentrations 
of the solutions. Assuming that the diminution in the surface-tension 
is due to the accumulation of ions in the surface layer, it is shown 
that the number (x) of ions absorbed per unit surface is given by the 
formula n=yc', where c is the concentration, and p is a constant 
depending on the ion. This formula is analogous to the general 
adsorption formula of Freundlich. =. & 2. 


Adsorptive Power of Hydroxides of Silicon, Aluminium, and 
Iron. III. Adsorption by Clay. II. Paut Rowtanp (Zeitsch. 
anorg. Chem., 1909, 65, 108—109; Biochem. Zeitsch., 1909, 28, 
278—280. Compare Abstr., 1909, ii, 27, 551).—A property of 
a Fraustadt clay, the analysis of which is given, is to adsorb 
unsaturated hydrocarbons when it has imbibed its maximum quantity 
of water. It is, however, impermeable to saturated hydrocarbon. By 
means of this clay, the unsaturated hydrocarbons can be separated 
from the saturated in American petroleum. The hydroxides of clays 
of this description (silicon, aluminium, iron, and titanium) can adsorb 
organic substances containing oxygen, such as alcohol and acetone, but 
prevent the diffusion of organic substances, such as carbon disulphide, 
toluene, etc., and hydrocarbons which do not contain oxygen, with the 
exception of the unsaturated hydrocarbons. 


Chemical Dynamics and the Colloidal State. I, II, and 
III. Apert Reycuter (J. Chim. Phys., 1909, 7, 362—368, 
497—510. Compare Biltz, Abstr., 1904, ii, 324, 392).—The experi- 
ments made by Biltz on the removal of arsenious acid from its solution 
by shaking with colloidal ferric hydroxide led to the conclusion that 
the amount of acid removed (x) was related to the amount remaining 
in solution (a—a) by the equation «*=KX(a—«a). The phenomena 
were attributed to adsorption, but were not further investigated 
mathematically. 

The amounts of ferric oxide used by Biltz in all his experiments 
were sufficient to form a normal arsenite with 1°4 grams of arsenious 
oxide, whereas the amount of arsenious oxide actually adsorbed never 
exceeded 0°824 gram, even when almost four equivalents were available. 
If a normal arsenite is produced, its concentration would be represented 
by 2/1°4, that of the free ferric hydroxide by (1°4—.)/1°4, and of the 
free arsenious oxide, (a — ~)/3. Assuming that normal ferric arsenite is 
hydrolysed in the usual manner for a salt of a weak acid and a weak 
base, the equilibrium will be (a/1*4)* = K,{(1°4 — x)/1:4}°(a@ — a)/3,whence 
K,= 3/a*/(a—x) + (14-2). 

If, on the other hand, only two of the basicities of arsenious acid are 
It is shown that X, satisfactorily expresses Biltz’s values up to the 
point where about one-half of the theoretically possible arsenious oxide is 
combined, and that above this A, gives a constant, pointing to the 
formation of some acid arsenite. 


Sp «. 2 
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If the equivalent amount of arsenious oxide in Biltz’s experiments is 
taken as 2:2 instead of 1°4, an even better constant (X,) is obtained. 
It is not certain whether alumina has a similar affinity for arsenious 
oxide. 

The author suggests that all so-called adsorption phenomena regu- 
lated by equations of the form #?/(a—«)=K may eventually be made 
amenable to the ordinary laws of chemical dynamics. 

The experiments of Freundlich on the adsorption of various acids, 
etc., by blood-charcoal (Abstr., 1907, ii, 155, 939) can be considered 
as cases of chemical combination. Since, however, the basicity of 
charcoal is unknown, it is necessary to assume that 1 gram of charcoal 
is capable of combining with n-milli-equivalents of acid. 

m-Grams of charcoal can therefore combine with mn-milli-molecules 
of a monobasic acid. If # milligram-molecules of acid be adsorbed, the 
degree of saturation of the charcoal is x/mn, and the unsaturated 
charcoal is (mn —«x)/mn. If a@ is the initial concentration in the solu- 
tion, (a ~ x) is the final concentration. Assuming that the adsorption 
compound is hydrolysed like a salt of a weak acid with a weak base, 
(x/mn)? = K,(mn — x)/mn x (a—2), whence K, =(x/m)?//a —2)(n — x/m). 
By choosing a suitable value for n, a very satisfactory constant, X,, 
can be obtained. The values are: 


Acetic acid 

Propionic acid 
Dichloroacetic acid... .. 
Formic acid 

Butyric acid 
Chloracetic acid 
Benzoic acid 
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The strong acids, trichloroacetic acid and benzenesulphonic acid, do 
not give satisfactory constants ; it is supposed that their adsorption 
compounds are not hydrolysed according to the same law. In the case of 
dibasic acids with only one active valency, XK = (a/m)?/(a—«)(2n —x/m), 
whereas if both valencies be active, K,= ,/(«/m)*/(a— a) + (n-2a/m). 

With succinic acid both valencies are active: »=10 and X,=0°22. 

Citric acid acts as a tribasic acid: X,=0'16 when n=15. 

Bromine appears to follow the same adsorption law as monobasic 
acids, whereas methylamine follows a simple partition law. Adhesion, 
dissolution, etc., may in many cases superpose their effects on chemical 
adsorption. 

The author’s hypothesis is based on the theory that a large number 
of colloidal solutions may be considered as strongly basic or acidic 
salts, 

For instance, the small proportion of hydrochloric acid which 
stabilises a solution of ferric hydroxide acts by combining with all 
the hydroxyls in turn, thus preventing the hydroxide from forming 
large complexes which on dehydration would be precipitated. 

For every degree of dilution of the colloid sol there is a correspond- 
ing minimum of acid to prevent precipitation. All the known agents 
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for precipitating ferric hydroxide can be explained to act by disturbing 
the chemical equilibrium of acid, water, and ferric hydroxide. 

Colloidal silica can be considered as a very acidic sodium silicate, 
and its properties can all be explained on chemical grounds. 

The phenomena of cataphoresis and anaphoresis, the precipitation of 
colloids by electrolysis, may be due to the transfer of water to anode 
or cathode respectively, the colloid appearing to travel in the reverse 
direction. R. J.C. 


Adsorption of Arsenious Acid by Ferric Hydroxide. 
Witnetm Bittz‘(J. Chim. Phys., 1909, '7, 570—574).—It is shown 
that Reychler’s explanation (preceding abstract) of the author’s 
observations relating to the absorption of arsenious acid by ferric 
hydroxide is untenable. This explanation is based on the assumption 
of the formation and hydrolytic decomposition of ferric arsenite. 

New experiments have been made in which varying quantities of the 
hydroxide were shaken up with the same volume of a solution of 
arsenious acid of determined concentration. If z denotes the 
quantity of arsenious oxide taken up by m grams of the hydrogel, and 
x is the quantity which remains in solution, the observed results can 
be satisfactorily represented by the equation : 

log z/m=0°237 log «+ log k. 
From this the author concludes that the removal of arsenious acid 
from the solution by the ferric hydroxide is a pure adsorption 
phenomenon. H. M. D. 


Thermodynamics of the Capillary Layer. Gerrit Bakker 
(Zeitsch. physikal. Chem., 1909, 68, 684—692).—A mathematical 
paper. The author indicates certain errors very often committed in 
applying thermodynamical considerations to the capillary layer. 

When the capillary layer is considered by itself, instead of the usual 
equation : dQ = de — Hds (where dQ is the heat absorbed in varying the 
surface, de is an energy difference, H is the surface-tension, and ds 
the change of surface), the equation dQ = de+p,dv — Hds must be used, 
where p, is the vapour pressure, and v the specific volume of the 
capiliary layer. The last equation is the correct expression for the 
specific heat of the capillary layer per unit of mass, Nothing is 
known as to the variation of this specific heat with temperature. 

The energy equation obtained when a vessel filled with liquid, vapour, 
and the capillary layer as transition layer is considered, differs from 
that deduced for a thin sheet. G. 8. 


Relationship between Physical Properties of Solutions. I. 
Density and Electrical Conductivity of Aqueous Solutions of 
Salts. Apotr HeypweILirrR (Ann. Physik, 1909, [iv], 30,873—904). 
—From an examination of the data for a large number of aqueous 
solutions of electrolytes, it is shown that a connexion exists between 
the density of a solution and that of the solvent, which can be expressed 
by the equation A=B+(A-—)i. In this equation, A denotes the 
percentage change in density per gram-equivalent of the dissolved 
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electrolyte, z is the ratio of the equivalent conductivity of the given 
solution to the conductivity at infinite dilution, and A and B are 
constants. A and B represent respectively the percentage changes in 
density which are caused by one gram-equivalent of ionised and non- 
ionised electrolyte; A— SB represents the influence of ionisation on 
the density of the solution. The values of A and B are tabulated 
for a number of electrolytes. 

For certain electrolytes, the values of 2 indicate that the volume of 
the undissociated electrolyte in solution is the same as that of the salt 
in the solid state. In other cases, changes in volume take place on 
solution. The contractions which are found in the case of salts which 
form hydrates in the solid state indicate that hydrated molecules are 
also present in the aqueous solutions. 

Ionisation of the electrolyte is always accompanied by an increase 
in density, and this is found to become greater as the sum of the 
mobilities of the constituent ions increases. The observed contrac- 
tion is shown to be probably due to a diminution in the volume of 
the water. 

The values of A exhibit additive relationships, and ionic moduli are 
calculated, by means of which it is possible to calculate the influence 
of the ionised portion of any electrolyte on the density of its aqueous 
solution. 

Certain electrolytes are abnormal, in that they do not agree with 
the relationship A= B+(A-8)i. The anomalous behaviour is traced 
in some cases to the formation of complex ions in the more concentrated 
solutions, and to the large affinity of the dissolved salts for water. 

H. M. D. 


Condition of Equilibrium between a Dilute Solution and 
the Pure Solvent Separated by a Semi-permeable Diaphragm 
or by the Vapour of the Solvent. Gurovannt Gua@LieLMo (Atti 
R. Accad, Lincei, 1909, [v], 18, ii, 536—544).—Making use of two 
relations which were obtained by van der Waals (see Die Continwitdt 
des flissigen und gasformigen Zustandes), and which express the 
condition of equilibrium of a large number of molecules (considered as 
material points) in perpetual motion and attracting one another, the 
author derives (1) in two forms, the condition of equilibrium of the 
molecules of a chemically homogeneous liquid, and (2) the equilibrium 
conditions for a chemically heterogeneous liquid—solvent and solute ; 
(3) the condition of equilibrium between pure solvent and solution 
separated by a semi-permeable surface. With the aid of the results 
thus obtained, the following questions are discussed : independence of 
the molecular attraction on the mass of the molecules, and a hypo- 
thesis on the nature of this attraction; causes of the lower vapour 
pressure of solutions compared with the solvents, and of the equality 
of vapour pressure for equimolecular solutions; influence of the 
curvature of the surface of a liquid on its vapour pressure. 

7. &..F. 


Binary Mixtures and Concentrated Solutions. Remarks on 
Dolezalek’s Paper. Tuomas S. Parrerson (Zeitsch. physikal. Chem., 
1909, 67, 572-574. Compare Dolezalek, Abstr., 1909, ii, 22).—It is 
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shown that the theoretical densities of mixtures of chloroform and 
acetone calculated by Dolezalek are incorrect, as they were obtained 
by multiplying the respective densities of the components by the 
molecular fraction of the component in the mixture instead of by the 
usual method. The observed density of a particular mixture of chloro- 
form and acetone only differs very slightly from the theoretical value ; 
the deviation is only one-ninth of that given by Dolezalek, and the 
conclusions of the latter investigator therefore require revision. 


G. 8. 


Existence and Properties of Disperse Systems in the 
Region Separating Colloidal and Crystalloidal Solutions. Tur 
SvEDBERG (Zettsch. Chem. Ind. Kolloide, 1909, 6, 318—325. Compare 
Abstr., 1909, ii, 389).—Experiments are described which show that 
the absorption of light by a gold hydrosol increases as the size of the 
colloidal particles increases. By raising the temperature of a ruby- 
red hydrosol or by the addition of electrolytes, the particles were 
caused to coagulate, and measurements of the colour intensity showed 
a gradual increase in the absorptive capacity of the hydrosol. The 
addition of a non-electrolyte was found to be without influence on the 
absorption. 

By the reduction of a solution of gold chloride by means of 
hydrazine in presence of gelatin (free from electrolytes) as protective 
colloid, gold hydrosols consisting of extremely small particles can be 
obtained. The intensity of the colour of the hydrosol obtained in 
this way is much smaller than that of the hydrosol obtained under 
similar conditions in the absence of the protective colloid. The action 
of this consists in reducing the rate of coagulation of the hydrosol, 
and it is shown that the activity of the gelatin is approximately pro- 
portional to its concentration. 

Gold hydrosols prepared in different ways exhibit considerable 
differences in respect of the position and the intensity of the absorp- 
tion maximum. This is found to depend on the size of the colloidal 
particles. As the size diminishes, the absorption maximum shifts to- 
wards the region of smaller wave-lengths. For the most highly 
disperse hydrosols this maximum is in the ultra-violet, and approxi- 


mates to the position of the maximum for a solution of gold chloride. 
H. M. D. 


Theory of Colloids. Jacques Ductaux (J. Chim. phys., 1909, 
[vii], 405—446. Compare Duclaux, Abstr., 1909, ii, 303 ; Malfitano, 
ibid., 473 ; Pappada, ibid., 473).—The author develops the theoretical 
ideas already put torward by him into a complete theory of colloids. 
The physical theory, which postulates that the stabilising ions ina 
colloidal solution are permanently combined with the colloid particles, 
and that the whoie osmotic pressure is due to colloid particles acting 
as molecular units, fails to explain the difference in properties when 
one stabilising ion is substituted for another. According to the 
chemical theory put forward by the author, colloid particles are very 
large multivalent ions forming salts with the stabilising ions which 
surround them, but which are capable of super-adding their osmotic 
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pressures, conductivities, etc., to that of the nucleus granules or 
micella (compare Reychler, this vol., ii, 105). The degree of ionisation 
will vary with the nature of the stabilising ion. For instance, ferric 
hydroxide stabilised with sulphuric acid has a much lower osmotic 
pressure than the same colloid stabilised with hydrochloric acid. 

It is shown that if the colloidal micella is assumed to be exactly 
comparable to an ionisable salt, the osmotic pressures calculated from 
the conductivities and ionic mobilities of the solutions are about double 
the experimental osmotic pressures. The measurements were all made 
on solutions with a very pure intergranular liquid (compare, however, 
Malfitano, Joc. cit.), and a small correction was subtracted for the con- 
ductivity of the intergranular liquid. The ionic mobilities of the 
colloid granules were determined by passing a direct current through 
the solution and afterwards analysing the liquids in the anode and 
cathode chambers, it being assumed that no transference of water had 
occurred. The ultramicroscope is not available here, because colloids 
with an appreciable osmotic pressure are so small as to be almost 
invisible. 

When a colloidal solution is dilute, the micella are so widely 
separated that the ions surrounding each one are never attracted 
from it, but the whole comprises a stable, almost neutral sphere. On 
establishing an electric field, the ions all crowd to one side of the 
sphere and the parent granule to the other. Since the voltages 
required for electrolysis are small, it follows that only a few of the ions 
become detached. When the solution is concentrated, the micella 
approach each other, and ultimately their neutral spheres intersect. 
Each micella will then facilitate the ionisation of its neighbours, a 
kind of Grotthus’s chain being set up. It follows that as a colloidal 
solution is concentrated, its “ molecular” conductivity increases. This 
is shown to be the case with ferric hydroxide and gum arabic. The 
degree of ionisation of a colloid does not mean the proportion of 
granules ionised, but the average extent to which each granule is 
ionised. Knowing the number of stabilising ions, the degree of 
micella ionisation can be calculated. It varies in the author’s experi- 
ments from 0°008 in copper ferrocyanide to 0°88 in gum arabic. If 
the intergranular liquid contains electrolyte, this must have an ion in 
common with the micella, and will influence its ionisation. 

When the degree of ionisation of the micella, the ionic velocity, and 
the viscosity are known, the radius of the micella can be calculated 
with the aid of Stokes’ theorem. This varies from 0°55 up in tungstic 
acid to 5:2up in Prussian-blue, the number of free ions per micella 
being 2°9 and 24 respectively. 

These values are in accord with the relative retention of the colloids 
by collodion, and are also of the same order as the radius, < lp, found 
by Zsigmondy for colloidal gold particles. 

The molecular weights of the colloids, calculated from their micella 
radii are: tungstic acid 1900, thorium hydroxide 7000, gum arabic 
16,000, ferric hydroxide 115,000, copper ferrocyanide 700,000, 
Prussian-blue 1,000,000. 

The neutral sphere probably has a radius about ten times that of 
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the micella, that is to say, on an average an ion does not move further 
than 10up from the micella. 

Direct measurements have been made of the osmotic pressures of 
ferric hydroxide, copper ferrocyanide, Prussian-blue, thorium hydr- 
oxide, gum arabic, and caramel with collodion membranes. The 
results contirm those obtained by the filtration method (Abstr., 1909, 
ii, 303), and clearly show that the osmotic pressure of a colloid 
increases more rapidly than the concentration. In very dilute solution 
each micella with its ions complete acts osmotically as one molecular 
unit. 

As the concentration increases, it may attain by splitting off of ions 
an osmotic value of 8 or more. . J.C. 


General Equation of State. Kart Drucker (Zeitsch. physikal. 
Chem., 1909, 68, 616—636).—A theoretical paper. A _ general 
equation of state is deduced on the assumption that the gas laws hold 
for gases and pure liquids in general, and that the deviations are to be 
accounted for on purely chemical grounds, that is, on the formation of 
complex molecules (polymerides), On this basis the general gas equa- 
tion pu= R7.3n leads to the equation: p/R7'= 3n/v=Sc=c,+¢,+ 
Cc, +....(l1), where Sc=c,+h,c,2?+h,c,3+ .... In this equation 
C1, Cg, etc., represent the respective partial concentrations of the 
simplex and complex molecules ; £,, &,, etc., represent the respective 
equilibrium constants, and the other symbols have the usual signi- 
ficance. It is assumed in deducing this equation that equilibrium 
between simple molecules and their polymerides is_ established 
instantaneously. 

In equation (1) the coefficients are necessarily positive, and it 
appears at first sight as if it applies only to cases where the com- 
pressibility is too great. Although this difficulty can theoretically be 
got over, it has been considered advisable to insert a volume correction 
(analogous to that of van der Waals) in equation (1). The equation 
is then tested by application to the data for ethyl ether, methyl 
alcohol, and other vapours given by Ramsay and Young and others, 
and simplified forms of it are found to give satisfactory results. 

The application of these considerations to liquids leads to the con- 
clusion that a liquid under ordinary conditions consists of a dilute 
solution of unimolecules in complex molecules. The fact that this 
result is in apparent conflict with the method of determining the 
molecular complexity of liquids due to Edtvos-Ramsay-Shields, based on 
surface-tension measurements, is not regarded as an insuperable 
objection, as the method in question has no purely thermodynamic 
basis. The author considers that liquids, such as water, usually 
regarded as complex, are really comparatively simple. 

Provisional suggestions are made for determining the partial 
concentrations in liquids. G. 8. 


Demonstration of the Phase Rule. R. Boutoucn (Compt. rend., 
1909, 149, 1377. Compare Abstr., 1909, ii, 802).—The author 
maintains his criticisms of Miiller’s demonstration of the phase rule, 
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pointing out that Miiller has confused three things which are essenti- 
ally distinct, namely: (1) the actual changes taking place in a system 
not in equilibrium ; (2) the virtual changes which one imagines to 
take place in a system in equilibrium ; (3) the atomic interchanges 
occurring, according to the atomic theory, in a system in equilibrium. 


7.8 PB. 


Invariant Systems and the Regularity of Composition of 
Certain Eutectics. Auex. Gorsorr (J. Russ. Phys. Chem. Soc., 1909, 
41, 1241—1300).—The author discusses the phase rule and the 
composition of eutectic mixtures, a large number of examples from the 
work of various investigators being considered. The principal results 
arrived at are as follows. 

One of the fundamental propositions of chemical mechanics is that 
the laws by which material systems are characterised are determined, 
not by the number of their components, but by the number of effective 
degrees of freedom. 

Examination of the compositions of eutectics formed by the elements 
and by chemical, ‘‘ molecular,” and ‘‘ complex ’’ compounds shows that 
the composition of any eutectic corresponds with a chemical compound 
formed by the elements occurring in the eutectic, which may hence be 
expressed by a chemical formula with rational indices. So that eutectics 
obey not only the law of constant composition, but also the law 
of multiple proportions, 

Not only may the composition of a eutectic formed by two 
independent components capable of giving chemical compounds melting 
without decomposing be expressed by a chemical formula, but this 
formula is often constructed according to a simple rule—equal masses 
of one of the two components being distributed in both solid phases of 
the eutectic. Thus, if the two components, A and B, form the 
compounds A +25 and A+yB, melting without decomposing, then the 
eutectic between A and 4+«B is expressed by the formula 24 +B, 
and that between 4+a”B and 4+yB by the formula (yA +ayB)+ 
(wA +ayB) or (x+y)A+2ayB, and so on. Excluding the limiting 
eutectics answering to the general formula, 24 + «JB, in all the others, 
expressed, for example, by (w+y)A+2ayB, in both solid phases that 
independent component is distributed in equal masses which possesses 
the more basic chemical character. The latter in the eutectics formed 
by crystallo-hydrates of sulphur dioxide, hydrogen chloride, hydrogen 
icdide, nitrogen pentoxide, copper nitrate, magnesium chloride, ferrous 
nitrate, and ferric chloride is water, and in the metallic eutectics the 
more alkaline metal. 

In every case where a chemical compound of two components does 
not melt without decomposing, but exhibits a transition point below 
the melting point, its solubility in one of the components is lower, 
sometimes very considerably lower, than is required by the above 
rule ; in such cases, this component consequently occurs in excess in 
the eutectic. 

For the large numbers of experimental data from which these 
conclusions are drawn and for references given, the original must 


be consulted. T. H. P. 
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Influence of Centrifugal Force on the Equilibrium of 
Chemical Systems. A.V. Dumansxy (J. Russ. Phys. Chem. Soc., 1909, 
41, 1306—1308).—When a concentrated solution of cadmium iodide 
is subjected to centrifugalisation in a tube closed with a cork, a brown 
precipitate containing cadmium and iodine is deposited, whilst 
aqueous hydrogen iodide under similar conditions gives a deposit of 
iodine. The author’s results seem to indicate that the cork acts as a 
catalyst. 

Also, centrifugalisation of solutions of ferric chloride and mercurous 
nitrate produces a marked increase in the electrical conductivity of the 
solutions, the increased values persisting after removal of the centrifu- 
gating force and mixing of the liquids. Since all the compounds used 
in his experiments are readily decomposed by water, the author 
suggests that such decomposition may occur to a slight extent, and that 
one of the products of the decomposition, being the heavier, may 
be readily removed from the sphere of action by the centrifugalisation. 
Thus, with ferric chloride, the ferric hydroxide formed by the 
hydrolytic dissociation would pass to the periphery of the centrifuge, 
and thus permit of the hydrolysis of further quantities of ferric 
chloride ; the hydrochloric acid formed by the hydrolysis would cause 
the increased conductivity observed. 

Collcidal solutions of antimony sulphide and ferric hydroxide deposit 
precipitates when subjected to centrifugalisation. T. H, P. 


Chemical Affinity. III. Solution-affinity of Binary Systems. 
II. Sulphuric Acid and Water. J.N. Bronstep (Zeitsch. physikal. 
Chem., 1909, 68, 693—725).—The theoretical conclusions discussed in 
the previous paper (compare Abstr., 1909, ii, 29) are now tested by 
application to the system sulphuric acid-water. 

The heat of admixture of sulphuric acid and water has been 
determined over the whole range of concentrations, and as large 
amounts of the substances were used, the results are probably very 
accurate ; they are represented in tabular form in various ways. The 
heat of formation of 1 mol. of monohydrate is 6710 cal. The m. p. 
of pure sulphuric acid on the hydrogen scale is 10°49°. The results 
obtained are in good agreement with those of Pfaundler and of 
Pickering (Trans., 1890, 57, 94), but not with those of Thomsen 
(Thermochemische Untersuchungen); it is probable that Thomsen’s 
“pure” acid contained a little water. From the results, the 
differential curves for the heats of admixture are determined by means 
of the equations given in the earlier paper. 

The solution-affinity of the components throughout the whole range 
of concentrations is then determined from the combined results of 
#£.M.F, measurements, of vapour-tension measurements, and of 
freezing-point determinations. The reaction, the #.M@.F. of which 
has been determined, is the formation of sulphuric acid by the 
reduction of mercurous sulphate by hydrogen, the cell being built 
up as follows: H, | H,SO, | Hg.SO, | Hg. Measurements have been 
made between 15° and 80° with varying proportions of acid, and the 
affinity is calculated from the results by means of the Helmholtz 
equation in the usual way. 
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As regards vapour-pressure measurements, the results of Tammann 
(Zeitsch. physikal. Chem., 1888, 2, 42) at 100°, and of Dieterici (Ann. 
Phys. Chem., 1893, [ii], 50, 47) at 0°, have been supplemented by 
measurements at 20° and 30° with a special form of apparatus. 

In connexion with the calculation of solution-aflinity from freezing- 
point determinations with the help of thermal constants, it has been 
found that the heat of fusion of sulphuric acid is 2485 + 6°1é calories 
per mol., and that of the monohydrate, 4290+ 18°8¢ calories. From 
these results the differential solution-aflinity curves for water and 
acid respectively have been obtained, and for comparison are plotted 
on the same diagram with the corresponding curves for the heat 
of admixture. The forms.of the curves are very different from 
the ideal type, due to chemical reaction between water and acid. 

As regards the sulphuric acid curve, A, the solution-affinity is 
greater than U, the heat of admixture, for «=1 (x is the molar pro- 
portion of acid in the mixture) ; the curves intersect at «= 0°53, where 
A = U=1400 cal., beyond which the A-curve is lower than the U-curve, 
until they again intersect at «=0°006,';when 4 =U=17,000 cal. For 
water the affinity and heat of reaction curves practically coincide for 
concentrations between 0:1 and 0°3. 

The values found are throughout in accord with the general 
thermodynamic equation: 4 - U=7'x dA/dT' (where the symbols have 
the usual significance). G.S. 


Affinity of Sodium Phosphate for Water. Paut Tu. Mutter 
(J. Chim. Phys., 1909, '7, 534—539).—The theorem recently published 
by Nernst (Abstr., 1907, ii, 153) correlating affinity with temperature 
in condensed systems is applied to the affinity of sodium phosphate for 
water. 

The affinity of the hydrate, Na,HPO,,12H,0, for its water is given 
by the formula A = 1°9857'log, f/f’ cal., where / and /’ are the vapour 
pressures of pure water and hydrate respectively at temperature 7’. 
Nernst’s equation gives A=(@%,—aZ' — 87/2, where Q, is the heat 
of hydration at absolute zero. The values of A in the first formula 
are calculated from Frowein’s measurements of the vapour pressure 
of the hydrate between 6°8° and 27°00° If Q,=1200°58 eal., 
a =0°0119827, and B=0, Nernst’s formula gives values agreeing with 
Frowein’s within 0°35%. The heat of hydration at any temperature 
is equal to Q,+a7"+ 87%. Hence the heat of hydration of sodium 
phosphate at 18° should be 2215-3 cal., whereas Thomsen and Pfaundler 
obtained the values 2234 cal. and 2244 cal. by direct measurements. 
When the affinity for water (A) is zero, (Yy—aZ)=0, whence 
7’=316°5° abs. It follows that at 43°5° the phosphate becomes 
anhydrous. Extrapolation of Frowein’s results indicates that at about 
this temperature the vapour pressure of the phosphate begins to 
exceed that of water. R. J. C. 


Chemical Kinetics. Orro Sackur (Zeitsch. Llektrochem., 1909, 
15, 865. Compare Trautz, Abstr., 1909, ii, 651).—Trautz’s equations 
for the velocity of a reaction are obtained, essentially, by dividing the 
well known equation dlog X/d7’=Q/R7? into the two equations: 
d log k,/d7'=q,/RT? and d log k,/d7’=q,/R7Z", where k, and k, are the 
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velocity constants of the two opposite reactions, and g, and q, are the 
sums of the heats of formation of the molecules taking part in them. 
The equations are then integrated by means of Nernst’s theorem. 
The author points out that these partial equations are not necessarily 
correct, because a pair of equations of the form d log k/d7’=q/RT? + 
$(7'), where ¢(7’) is any function of the temperature, would equally, 
when subtracted from each other, give the original equation. The assump- 
tion that ¢(7Z’)=0, although possible, is not necessarily true. T. E. 


Temperature-coeffiicient of Chemical Reaction Velocities. 
IV. Addendum. Max Travurz (Zeitsch. physikal. Chem., 1909, 68, 
637—638. Compare Abstr., 1908, ii, 924; 1909, ii, 557; this vol., ii, 
24).—Sackur’s adverse criticisms (compare preceding abstract) of the 
author’s work, in so far as they are new, are not valid. G. S. 


Residual Affinity and Additivity. Part II. Watrer Perers 
(Ber., 1909, 42, 4826—4836).—The observations on the union of 
ammonia with various salts (compare Abstr., 1908, ii, 937) have been 
further extended. In the platinum complex salts, the additive power 
(for ammonia) cannot be considered as an additive property of the 
component salts. A consideration of the additive ammonia compounds 
of copper and cadmium platinichlorides shows that the complex salt 
either adds on ammonia as a whole, or else the anion and cation each 
exert their own particular residual affinity. The compounds of copper 
and cadmium behave very similarly to each other, as also do the 
compounds of bivalent manganese and zine. 

Metals belonging to the same periodic group show the same or very 
similar behaviour. Uranium tetrachloride has a greater additive power 
for ammonia than has uranyl chloride. Replacement of one halogen 
by another has no influence on the residual affinity. 

Werner’s co-ordination number six, or a multiple thereof, holds for 
half of the salts mentioned in this and the previous communication. 

Many salts which are hygroscopic no longer show this behaviour 
after the addition of ammonia; the fact that a salt is hygroscopic 
therefore depends on the exertion of subsidiary valencies. 

The following table gives a summary of the results at the ordinary 
temperature : I giving the number of mols. of ammonia absorbed, and 
II the number retained after evacuation. 
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| Ammonium palladiochloride 5 
| Palladious iodide 6 (at 0°) 
| Rhodium chloride 4 
| Ruthenium chloride 
Ruthenium bromide 
Cuprous chloride 
| Cuprous iodide 
| TERIOR TGIRED cccccccsiccsscsces 3 
Chromous chloride 
| Uranium tetrachloride 
Urany] chloride 
Manganous chloride 
Manganous iodide 
| Manganous sulphate 
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Calcium platinichloride 
Barium platinichloride 
Zine platinichloride 
Manganese platinichloride 
Copper platinichloride 
Cadmium platinichloride 
Cobalt platinichloride 
Nickel platinichloride 
Sodium platinochloride 
Sodium platinibromide 
Platinous iodide 

Platinic chloride 
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Neither hydrogen chloride nor phosphine combines with any dry 
inorganic salt. Acetylene is absorbed only by cuprous chloride. 
Ethylene gives no additive products; its absorption by ferrous and 
platinous chloride in ethereal or hydrochloric acid solution only takes 
place when these chlorides are formed by reduction of the correspond- 
ing ferric and platinic chlorides. Carbon monoxide was not absorbed 
by any of the salts investigated under the particular conditions of 
experiment. pee A 


Eder’s Solution. I. Cur. WintTHER (Zeitsch. wiss. Photochem., 
1909, ‘7, 409—441)—The rate of the photochemical reaction 
between mercuric chloride and ammonium oxalate in aqueous 
solution is increased by ceric salts and potassium ferricyanide, and 
decreased by cupric salts, potassium tin chloride, and many organic 
colouring matters. Potassium iodide in small quantity accelerates 
the reaction, but when this is present in excess, the velocity of the 
reaction diminishes. 

In order to obtain information relative to the nature of the 
catalytic effect, the author has examined the behaviour of chlorine, 
potassium permanganate, and more especially ferric salts. In the 
case of chlorine the catalytic phenomenon is traced to the inducing 
effect of the reaction between chlorine and ammonium oxalate on that 
between the mercuric salt and the oxalate. The action of potassium 
permanganate is found to be accompanied by a period of induction, 
during which the permanganate is reduced to a manganic salt, which 
then accelerates the photochemical change. ‘The mode of action of 
this is in all probability similar to that of ferric salts. 

The numerous experiments made on solutions containing iron salts 
show that the catyltic effect is very largely dependent on the amount 
of oxygen which is present. In the absence of oxygen, the catalytic 
process can be resolved into two stages, in one of which the rapid 
photochemical reduction of ferric oxalate is involved, whereas the 
other consists in the inducing effect of the oxidation of the ferrous 
oxalate formed in the photochemical reduction process. In presence 
of oxygen, the process is complicated by reason of the action of the 
oxygen on the reduced ferric salt. 

In support of this view it is found that the rate at which mercurous 
chloride is precipitated from a solution containing a given amount of 
ferrous salt increases as the amount of oxygen in the solution 
diminishes. For a given quantity of ferrous salt, the total amount 
of mercurous chloride precipitated increases as the oxygen conzentration 
diminishes. Ferric salts diminish the rate of the reaction. For a 
given ratio between ferric and ferrous salts, the retarding effect 
increases rapidly with the total amount of iron in the solution. These 
observations are in accord with the fact that maximum photo-sensi- 
tiveness is obtained for a particular iron concentration. Since the 
retarding action of ferric salts increases when the amount of oxygen 
in the solution diminishes, the iron concentration corresponding with 
maximum sensitiveness diminishes with the oxygen concentration. 

The rate of precipitation of mercurous chloride from Eder’s solution 
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is recommended as a means of estimating small quantities of dissolved 
oxygen. H. M. D. 


Vacuum Correction of Weighings Applied to Atomic 
Weight Determinations. Puaripre A. Guyz and N. Zacwariapis 
(Compt. rend., 1909, 149, 1122—1123. Compare Abstr., 1909, ii, 
989).—The authors have determined previously the magnitude of the 
error made in reducing weighings to vacuum values, through the 
presence of condensed air on the surface of the substance. These 
calculations have now been revised after taking into account another 
source of error. The new numbers, together with the results of fresh 
determinations for other common substances, are given in tabular 
form. The results were obtained by weighing a flask in air (a) 
exhausted of air, (b) full of air, (c) containing air and the substance, 
(d) containing the substance only. 

The apparent weight of the salt in air is reduced to the vacuum 
value by the usual method, and compared with the “actual weight in 
vacuum” given by (d—«a)—p, where p is the loss of weight.in the 
air of the standard weights. A further correction should be made for 
the air condensed on the surface of the standard weights. 

The “actual weight in vacuum” was in each case found to be 
higher than the calculated value, the difference ranging from 1 mg. 
in the case of silver bromide to 25 mg. in the case of sodium chloride 


per 100 grams. In the case of silver, however, the numbers were the 
same. W. O. W. 


The Fundamental Constant of Atomic Vibration and the 
Nature of Dielectric Capacity. Witi1am SurHEeRLAnD (Phil. Mag., 
1910, [vi], 19, 1—25).—On the assumption that positive and negative 
electrons are associated in pairs, and are revolving round one another 
in such a way that each pair has an average electric moment, it follows 
that if these moments are similarly directed, the atom as a whole 
will have an electric moment, and can be investigated as a uniformly 
electrised sphere. It is shown that the internal electric fields cause 
atomic vibrations, and that the atomic vibrator can be regarded as 
the single electron which is involved in the explanation of the Zeeman 
effect. The common constant which appears in Rydberg’s formule 
for the series lines of many elements is discussed in terms of this 
conception of the atomic vibrator. An explanation of dielectric 
capacity in terms of the electron theory is given, and it is shown 
that Balmer’s formula relating to spectral structure can be interpreted 
on a kinematical basis. H. M. D. 


Molecular Diameters. Wiutu1am Sutrwer.anp (Phil. Mag., 1910, 
[vi], 19, 25—-26).—On the basis of the value 2°77 x 10! obtained by 
Rutherford for the number of molecules in 1 ¢.c. of a gas under 
standard conditions, the author has recalculated a series of molecular 
diameters with the following result: H, 2°17, He 1:02, CO 2°74, 
C,H, 3°31, N, 2°95, NO 2°59, O, 2°71, A 2°66, CO, 2°90, N,O 3°33, 
Cl, 3°76 x 10-8 cm. H. M. D. 
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Liquid Extraction with the Aid of Soxhlet’s Apparatus. 
Tapasu Sarr (J. Biol. Chem., 1909, 7, 21—22).—A modification of 
Soxhlet’s apparatus is described and figured for the extraction of 
liquid material with ether. W. D. H. 


Apparatus for Evaporating Ethereal Solutions. Guivperr P. 
Girpwoop (Analyst, 1909, 35, 16).—The one end of an inverted 
siphon has the shape of a funnel, and the other end projects several 
inches below the level of the ethereal solution to be evaporated. The 
watch-glass containing this is placed under the funnel-shaped 
opening, and by applying suction to the long arm, the ether vapour 
siphons over, and the residue is finally deposited in a small space in 
the centre of the watch-glass. 

The same means may be adopted for concentrating an ethereal 
solution in a test-tube or beaker by gradually lowering the funnel of 
the siphon as the ether evaporates. L, pe K. 


Inorganic Chemistry. 


Condition of Dissolved Iodine. Prrcy Waegntia (Zeitsch. 
physikal. Chem., 1909, 68, 513—571. Compare Beckmann, Abstr., 
1907, ii, 340).—The investigation of solutions of iodine in 
a large number of solvents has led to the conclusion that in all the 
solutions iodine is partly combined with the solvent according to 
the reversible equation : Sol, —— So +1, (So=solvent) ; for the violet 
solutions, the spectra of which approximate to that of iodine vapour, 
the amount of combination is much less than for the brown solutions. 

These conclusions are mainly based on spectroscopic observations, 
and, in particular, the effect of change of temperature on the spectra 
has been fully investigated. On heating the violet solutions, the 
absorption band becomes displaced towards the red end of the spectrum, 
in other words, towards that of iodine vapour, and is displaced in the 
opposite direction on cooling. The spectra of many of the brown 
solutions tend to become permanently altered on heating, a result 
which speaks in favour of considerable association between iodine and 
solvent. The view that there is only a difference in degree between 
violet and brown solutions is further supported by the fact that brown 
solutions in thiophen and in sulphur dioxide become violet on heating, 
and regain the original colour on cooling. 

The conclusion to be drawn from the displacement of the equilibrium 
with temperature that the heat of formation of the compound must be 
positive, is supported by observations on the effect of temperature on 
the solubility of iodine, and on its heat of solution in different solvents. 
Although the heat of solution is negative in all the soivents examined 
except pyridine, the heat absorption is much less for brown than for 
violet solutions. Moreover, cryoscopic investigations with iodine and 
a “solvent ”’ dissolved together in an indifferent solvent show that the 
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depression is so much the smaller the greater the degree of combin- 
ation according to the above considerations (compare Hildebrand and 
Glascock, Abstr., 1909, ii, 225). A compound with pyridine, of the 
formula PyI,, has been isolated. 

The influence of dilution on the absorption spectra has been 
measured for two kinds of light, and it was found that, contrary to 
the requirements of the law of mass-action, the ratio of the absorption 
for both kinds of light increases with dilution. This is probably con- 
nected with ionisation of the additive compound, as many of the solu- 
tions have a considerable molecular conductivity, which increases with 
the dilution. 

The observations on the nature of the absorption bands, and of 
their displacement with temperature, are satisfactorily accounted for 
on the assumption that there is a maximum of absorption for the 
additive compound in the ultraviolet, and that the absorption due to 
the compound is more or less affected by the absorption band due to 
free icdine. 

The partial vapour pressures of the components in boiling solutions 
of iodine in ether, carbon disulphide, chloroform, carbon tetrachloride, 
and benzene have also been determined, and the results, considered 
from the point of view due to Dolezalek (Abstr., 1909, ii, 22), support 
the above conclusions. Even at the boiling point there is considerable 
association between iodine and solvent in the brown solutions. 

The molecular freezing-point depression for carbon tetrachloride 
is 299. G. S. 


Production of Ozone by Ultraviolet Light. EpmMonpD van 
AvBEL (Compt. vend., 1910, 150, 96—98).—The following correction 
should be made in the previous paper (this vol., ii, 28). In the 
experiments where water was used to absorb the ozone produced, the 
resulting solution contains hydrogen peroxide, the presence of which 
was detected by its action on a photographic plate. The presence of 
hydrogen peroxide in the water proves the formation of ozone in the 
air by the action of the ultraviolet light. T. &. P. 


Dissociation Isotherms of Sulphur between 300° and 850°. 
GERHARD PREUNER and W. Scuurp (Zeitsch. physikal. Chem., 1909, 68, 
129—156).—By means of the quartz-glass manometer described by 
Abegg and Johnston (Abstr., 1908, ii, 157), the authors have 
determined the density of sulphur vapour at nine temperatures between 
300° and 850° and within wide limits of pressure. The results cannot 
be reconciled with the assumption that only 8, and S, molecules are 
present, but indicate that above 30 mm. pressure only S,, S,, and 8, 
molecules are present. At pressures lower than 30 mm. it is possible 
that S, molecules are also contained in the vapour. 

From the displacement of the different equilibria with temperature, 
it is calculated that in the reaction 38,=48,, 29,000 calories are 
absorbed, and in the other reaction, 8, = 38,,64,000 calories are absorbed. 
Similarly, the change of gaseous 8, to 4S, absorbs 95,000 calories. 
From the most trustworthy results on the variation of the vapour 
pressure of sulphur with the temperature, it is calculated that the heat 
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of vaporisation, 8S[solid] —> S,(gaseous), is 20,000 calories, hence for 
the reaction 88,{solid] —> 48,(gaseous), 115,000 calories are absorbed. 
Otherwise expressed, it requires about 115,000/4= 28,800 calories to 
transform 64 grams of solid sulphur into gaseous §,,. 

On the assumption that 8S, is identical with Su, the modification 
of sulphur insoluble in carbon disulphide, the proportion of Sw in 
saturated sulphur vapour is calculated from the density results at 
different temperatures, and compared with the values determined 
directly by Gal (Abstr., 1893, ii, 455) and by Kruyt (Abstr., 1908, ii, 
1028). The authors’ results are in excellent agreement with those of 
Gal, but not with those of Kruyt. G. 8. 


Action of Hydrogen on Sulphur or Selenium in Presence 
of Another Element. Henri Pktapon (J. Chim. Phys., 1909, 7, 
447—463).—Excess of pure sulphur or of sulphur containing less than 
2/3 atomic proportion of arsenic when heated at 610° in hydrogen gives 
a gaseous mixture containing about 98% of hydrogen sulphide. When 
the proportion of arsenic is increased until the sulphur is saturated 
at approximately the composition SAs,, the amount of hydrogen 
sulphide decreases regularly to 78%. Further addition of arsenic, 
which remains as a separate phase, does not decrease the amount 
of hydrogen sulphide produced. The uniphase solutions of arsenic 
in sulphur give a greater proportion of hydrogen sulphide the less the 
pressure of hydrogen, but mixtures containing a free arsenic phase 
always give 78% of hydrogen sulphide. 

The results obtained with mixtures of arsenic and selenium are 
analogous, but the proportions of hydrogen selenide are in all cases 
much lower. 

Addition of selenium or tellurium to mixtures of sulphur and arsenic 
promotes the formation of hydrogen sulphide, but to a less extent than 
an equivalent amount of sulphur itself. 

Selenium produces a similar effect on mixtures of sulphur and 
antimony, but tellurium is here without influence. 

The addition of antimony to sulphur makes no change at first in the 
amount of hydrogen sulphide (98%), but when 43—90 atoms of 
antimony are present per 100 of sulphur, the liquid consists of two 
phases, antimony sulphide saturated with antimony, and antimony 
saturated with its sulphide. Whilst these two phases are present, the 
proportion of hydrogen sulphide produced is about 60%. With larger 
proportions of antimony, the hydrogen sulphide rapidly decreases 
towards zero. 

The phenomena with mixtures of selenium with antimony, bismuth, 
tin, and thallium are similar to those obtained with selenium and 
arsenic, Silver and copper, on the other hand, which form stable 
selenides solid at the temperature employed, entirely prevent the 
formation of hydrogen selenide when their proportions exceed Ag,Se 
and Cu,Se. R. J.C. 


Preparation of Colloidal Solutions of Selenium. Au.urrEDo 
Pocuettino (Atti R. Accad. Lincei, 1909, [v], 18, ii, 544—551).—In 
preparing colloidal solutions of selenium by the method of Miiller 
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and Nowakowski (Abstr., 1906, ii, 18), the author finds that, at the 
same time as a red coloration forms in the liquid near the cathode, the 
current intensity exhibits a continuous increase which begins 
immediately the circuit is closed. If the liquid in the cell is shaken, 
the current intensity falls sharply, but rises to the original value as 
soon as the shaking ceases, and then continues to rise to a certain 
limiting value, which may be as much as ten times the initial current ; 
if the liquid is kept continually agitated, a longer time is required for 
the current to increase to the limiting value. 

By this method, if the duration of the current is sufficient to allow 
of the liberation from the cathode of more than about 0°24 gram of 
selenium per litre of water present, a deposit of red selenium begins 
to form at the bottom of the cell. If a solution prepared in this way 
is filtered and subjected to an #.M.F. of 40 volts between polished 
platinum electrodes, the current increases gradually ‘from about 
40 milli-amperes at the beginning to about 60 milli-amperes after 
two hours; if the current is interrupted for some time and then 
re-applied, the initial value is again about 40 milli-amperes, and the 
same gradual increase takes place. The increase of current seems to 
be due to a diminution in the resistance of the liquid present in the 
cell. 

When a dilute solution of selenious anhydride is electrolysed with 
platinum electrodes, the phenomena observed vary with the #.M.F. 
employed. With 3 volts, a red deposit forms on the cathode, and the 
current gradually falls; with 17 volts, the deposit forms almost 
instantaneously and increases in thickness, the current remaining 
sensibly constant; whilst with 48 volts, the current gradually 
increases, whilst the liquid appears red in reflected and blue in 
transmitted light, a colloidal solution of selenium and a_ black 
cathodic deposit of selenium being formed. 

The internal friction of such colloidal selenium solutions is sensibly 
identical with that of the distilled water from which they are 
prepared, the same being the case with solutions prepared by Gutbier’s 
method (Abstr., 1902, ii, 652). 2. ae 


Chemical Reactions in Gases Submitted to very High 
Pressures ; Decomposition of Nitric Oxide; Formation of 
Nitrosyl Chloride. E. Briner and A. Wroczynsk1 (Compt. rend., 
1909, 149, 1372—1374. Compare Abstr., 1909, ii, 557).—Nitrosyl 
chloride is formed when a mixture of nitric oxide and hydrogen 
chloride is submitted to a pressure of 300 atmospheres. When nitric 
oxide is allowed to remain at high pressure ina sealed tube, it is 
colourless at first, but after a day appears bluish-green. If the tube 
contains a large quantity of the gas, drops of a blue liquid appear. 
The reaction is supposed to be represented by 6NO=2N,0,+N,; the 
synthesis of nitrosyl chloride vould then be explained by the action 
N,O, + 2HCl1=2NOCl1+H,O. No action occurs unless the nitric 
oxide is above a certain minimum pressure. In experiments in which 
the pressure in the tubes was gradually increased, the blue gaseous 
phase was first noticed at 28 atmospheres. The rate of formation of 
nitrosyl chloride increases with the pressure. Ww. O. W. 
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A New Chloride of Phosphorus. Apo.pHe Besson and A, 
Fournier (Compt. rend., 1910, 150, 102—104).—On submitting a 
mixture of phosphorus trichloride and hydrogen to the action of an 
electric discharge (compare Abstr., 1909, ii, 663), a colourless liquid 
holding in suspension a yellow solid is produced. After filtration 
and purification by distillation under diminished pressure in an inert 
atmosphere, the liquid has a composition corresponding with that of 
phosphorus dichloride, P,Cl,. It is a colourless, oily, and strongly 
fuming liquid. The fuming is not only caused by the action of 
moisture, but also by oxidation, and under certain conditions the 
liquid takes fire spontaneously. It has b. p. about 180°/760 mm. 
(decomp.), 95—96°/20 mm. without decomposition, m. p. —28°% It 
is decomposed by water with the formation of phosphorous acid and a 
yellow solid of indefinite composition. It decomposes slowly at the 
ordinary temperature and more quickly when heated to phorphorus 
trichloride and a yellow to red solid of indefinite composition, which is 
possibly a mixture of amorphous phosphorus with other chlorides. 

Attempts to prepare phosphorus dibromide in a similar manner, and 
also by the action of hydrobromic acid on the dichloride, were not 
successful. A yellow to red solid of indefinite composition was 
obtained, which, in the light of the results obtained with the dichloride, 
may have resulted from the decomposition of a dibromide. TT. 8. P. 


Phosphorus Suboxide. Atrrep Srock (Chem. Zeit., 1909, 33, 
1354. Compare Burgess and Chapman, Trans., 1901, 79, 1235).— 
Gutbier has stated (Sitzungsber. physik.-med. Soc, Erlangen, 1909, 40, 
176) that the existence of phosphorus suboxide (P,O) may be con- 
sidered as proved by the work of Weidner (/naug. Diss., Erlangen, 
1909), who has repeated Michaelis and Pitsch’s experiments (Abstr., 
1900, ii, 157) and found, in agreement with them, that the substance 
in question does not contain hydrogen which is attached to phosphorus, 
any hydrogen present being due to moisture. The author points out 
that Michaelis and Pitsch’s experiments are not conclusive, and that 
Weidner has adduced no fresh experimental evidence in support of 
the existence of phosphorus suboxide. T. 8. P. 


Formula of Hypophosphoric Acid. I. and II. E. Cornerc 
(Bull. Soc. chim. 1909, [iv], 5, 1081—1084, 1121—1126).—In the 
first paper the author reviews the evidence so far brought forward 
in favour of the simple, H,PO,, and double, H,P,O,, formule for 
this acid. It is pointed out that the five sodium salts prepared by 
Salzer (Abstr., 1886, 420) can all be regarded as derived from an 
acid represented by the simple formula, and that evidence furnished 
by (1) the decomposition of the salts by heat (Salzer and Joly), and 
(2) the electrical conductivity (Rosenheim, Stadler, and Jacobson, 
Abstr., 1906, ii, 744, and by Parravano and Marini, ¢bid., 744, 848) 
is not conclusively in favour of either, although the latter, by analogy 
with the case of sodium pyrophosphate, to a certain extent supports 
the double formula. Ebullioscopic determinations of the molecular 
weight of the methyl-ester are in favour of the simple formula 
(Rosenheim, Stadler and Jacobson, Joc. cit.). 
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In the second paper, the author gives the results of measurements of 
the lowering of freezing point of solutions of hypophosphoric acid, 
its potassium salts, and of solutions of the acid progressively 
neutralised with potassium hydroxide, sodium hydroxide, or ammonia 
(Abstr., 1909, ii, 972). These all afford evidence in favour of the 
double formula, H,P,O,, for this acid (compare Parravano and Marini, 
loc. cit.). The only valid argument for the simple formula, H,PO,, 
still remaining is drawn from the esters of this acid, and these will 
now be further investigated. T. A. H. 


Extinction of Flames. Wi.em P. JorissEn and N. H. Stewertsz 
VAN REEsEMA (Chem. Weekblad, 1909, 6, 1053—1062).—An investiga- 
tion of the power of various gaseous mixtures to extinguish flame, and 
a review of previous work on this subject. A.J. W. 


Inner Cone of the Bunsen Flame. Fritz Haser and Burritt 
S. Lacy (Zeitsch. physikal. Chem., 1909, 68, 726—752).—The paper 
consists largely of a recapitulation and discussion of results already 
published by Haber’s students and others (compare Haber and 
Richardt, Abstr., 1904, ii, 166; Davidson, Abstr., 1906, ii, 325; 
Tufts, Physical Review, 1906, 22, 193 ; Lacy, Abstr., 1908, ii, 1033). 
The experiments of Davidson and of Tufts on the electrical con- 
ductivity of flames have been repeated by Lacy, but are only briefly 
described, as Epstein and Krassa have since made extended observa- 
tions by an improved method ; the results of which are shortly to be 
published. 

All the observations indicate that, with a plentiful supply of air, 
the electrical conductivity of the inner green zone of the Bunsen flame 
is relatively high, and much exceeds that in the neighbouring non- 
luminous regions. Further, the velocity with which the water 
equilibrium is established is much less outside than inside the 
luminous zone. Reasons are advanced in favour of the view that 
these two phenomena are connected, both being due to the influence 
of gas ions in the green luminous zone. In this case the ions are 
produced as a consequence of the chemical changes taking place in 
the luminous zone. The effect of ionisation in accelerating the 
establishment of equilibria has already been investigated for the 
carbon monoxide flame by Haber and Coates (compare Abstr., 1909, 
ii, 997). G. 8. 


Nitrogen Compounds of Silicon. Lupwie Weiss and THEODOR 
ENGELHARDT (Zeitsch. anorg. Chem., 1909, 65, 383—104).—A review of 
previous work on the ill-characterised silicon nitrides is given. Pure 
silicon is best prepared by reducing potassium silicofluoride with massive 
aluminium,abetter regulus being obtained than when aluminium powder 
is used. The regulus is crushed and extracted successively with hydro- 
chloric, concentrated sulphuric, and hydrofluoric acids. The product, 
even after repeated boiling in a state of fine powder with hydrofluoric 
acid, contains 0°3—0°5% Fe, 0°1% Cu, and 0°72% SiO,. It forms brown, 
crystalline particles, D 2°30, and is not oxidised by oxygen at 700°. 

Heated in pure nitrogen in a porcelain tube, combination begins near 
1240°, the velocity of reaction increasing rapidly with the tempera- 
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ture. The product is amorphous and bulky, resembling cork, and is 
seen under the microscope to consist of several different substances. 
About 4% of the silicon volatilises, and forms a sublimate. The 
composition of the residue varies with the means of purification 
adopted. If boiled with potassium hydroxide solution, followed by 
hydrofluoric acid, a product having the formula Si,N, is obtained, 
mixed with silica, which it is impossible to remove. It the free silicon 
is removed by boiling with a mixture of nitric and hydrofluoric acids, 
and the residue ignited and washed with hydrochloric acid, the 
compound SiN is obtained. 

By heating silicon in nitrogen at 1300—1400° until saturated, a 
nitride of the approximate formula Si,N, is formed, and is only slightly 
decomposed by treatment with potassium hydroxide and hydrofluoric 
acid, or with a mixture of nitric and hydrofluoric acids. 

The nitride SiN is white, and has D 3:17; the nitride Si,N, has 
D 3°64, and the nitride Si,N,, D 3°44, after allowing for the silica 
present. All the compounds are more or less decomposed by alkalis 
and by hydrofluoric acid. 

Heating silicon in the flame of a coke fire gives a product containing 
carbon and nitrogen, corresponding approximately with the formula 
Si,C,N. 

The estimation of nitrogen in the products is performed by heating 
with a mixture of equal parts of lead oxide, lead chromate, and lead 
peroxide in a porcelain tube in an atmosphere of carbon dioxide, 
increasing the temperature from 600 to 1000°. Kjeldahl’s method 
gives less than half the total nitrogen. Silicon is estimated by fusion 


with potassium and sodium carbonates, as in the analysis of silicates. 
Commercial silicon is best analysed by fusion with potassium and 
sodium carbonates and potassium nitrate in a platinum crucible, which 
is first coated with a lining of the salt mixture before introducing the 
silicon, Any carborundum present is completely dissolved by these 
means. C. H. D. 


Action of Metals on Fused Sodium Hydroxide. I. Max 
Le Buanc and L. Beremann (Ber., 1909, 42, 4728—4747).—The 
action of various metals on fused sodium hydroxide at temperatures 
ranging between 400° and 720° has been investigated, all the experi- 
ments being carried out in an atmosphere of nitrogen. Preliminary 
experiments having shown that gold is the only metal which is not 
attacked by anhydrous, fused sodium hydroxide, the latter was always 
contained in a gold crucible, which was placed at the bottom of a silver 
tube surrounded by a porcelain tube. ‘This tube could be heated to 
any desired temperature by an appropriate furnace arrangement. 
Pure dry nitrogen was passed through the reaction tube, and the 
extent of any reaction taking place was measured by determining the 
amount of water and hydrogen present in the issuing gas. 

Sodium hydroxide can be readily dehydrated at a temperature of 
400°, and undergoes no further loss in weight on heating to 720°, so 
that a dissociation corresponding with the equation: 2NaOH = Na,O+ 
H,O does not take place between these temperatures. 

Silver and sodium react with fused sodium hydroxide under 
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evolution of hydrogen ; platinum, copper, iron, nickel, aluminium, 
zinc, and magnesium cause an evolution of hydrogen, and at the same 
time water is eliminated. The simplest explanation of this double 
reaction is that the compound M(ONa),, which is formed according to 
the equation: M +aNaOH = M(ONa), +H, where M is a metal, forms 
a more or less complex compound with Na,O, resulting from the loss 
of water from two molecules of the sodium hydroxide. 

The valencies of the metals were calculated from the amount of 
hydrogen evolved, and found to be normal in the case of sodium, 
magnesium, copper, iron, aluminium, and zinc. Silver, nickel, and 
platinum gave abnormal values, as, for example, tervalent silver. 

When the gold crucible containing sodium hydroxide and copper 
turnings was heated at 700°, it absorbed a not inconsiderable quantity 
of copper, forming an alloy. This alloy is not formed at this tempera- 
ture in the absence of sodium hydroxide. When silver was used in 
place of copper, the silver became alloyed, and at the same time the 
silver tube containing the gold crucible took up some of the gold. 
The latter phenomenon was also noticed with nickel, but with none of 


the other metals. Magnesium also formed a gold-magnesium alloy. 
T. S. P. 


Alkali Hydrogen Carbonates. Roxzert pe Forcranp (Compt. 
rend., 1909, 149, 825—829).—Hydrogen carbonates of the formula 
R,CO,,2RHCO,,7H,O, such as natural trona, have only occasionally 
been obtained in the laboratory. Dry potassium carbonate when left 
exposed to the air attains the composition K,CO,,2KHCO,. 

When dilute solutions of potassium, rubidium, and cesium 
carbonates are exposed at room temperature for several weeks, carbon 
dioxide is absorbed until the composition corresponds with the 
formule: 8K,CO,,2KHCO, ; 3Rb,CO,,2RbHCO,, and 

4Cs,CO,,2CsHCO,. 

Although the amount of carbonic acid absorbed depends on the 
dilution, temperature, and pressure of carbon dioxide in the air, the 
results are held to indicate the formation of definite compounds. 
When solutions of hydrogen carbonates are boiled for prolonged 
periods, they are found to contain hydrogen carbonates of the same 
composition as the above, but the crystals deposited on evaporation 
have the composition : 5(K,CO,,14H,O),4K HCO, ; 

3(Kb,CO,,15H,O),2RbHCO, ; 
5(Cs,CO,,34H,O),2CsHCO,. ‘he last is converted on the water-bath 
into 5(Cs,CO,,2H,O),2CsHCO,. 

The heats of formation of these hydrogen carbonates are negative 
and small in value. R. J.C. 


Hydrates of Rubidium and Cesium Hydroxides. Roser DE 
Forcranp (Compt. rend., 1909, 149, 1341—1344. Compare Abstr., 
1906, ii, 445).—When an aqueous solution of rubidium hydroxide is 
allowed to evaporate at 15°, crystals of the hydrate RbOH,2H,O are 
deposited ; these have m. p. 45—46°, and heat of solution — 0°646 Cal. 
at 15°. The thermal properties of rubidium hydroxide and its 
hydrates are closely analogous with those of the corresponding 
potassium compounds. 
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The monohydrate of cesium hydroxide already studied (loc. cit.) is 
more stable than those of the rubidium and potassium hydroxides, 
Although thermochemical measurements indicate the probable exist- 
ence of a dihydrate, this has not yet been isolated, the crystals 
deposited when a solution of cesium hydroxide is allowed to evaporate 
being those of the monohydrate contaminated by mother liquor. 

A saturated solution of rubidium hydroxide at 15° contains 64°17% 
of RbOH, whilst a saturated solution of the cesium compound contains 


79°41% of CsOH. Ww. O. W. 


Acid Sulphates. V. Jon. D’Ans (Zeitsch. anorg. Chem., 1909, 
65, 228—230. Compare Abstr., 1909, ii, 885).—Determinations of 
the solubility of ammonium sulphate in mixtures of sulphuric acid and 
water at 25° indicate the separation of three solid phases: ammonium 
sulphate, and the acid salts (NH,),H(SO,), and NH,HSO,. The com- 
position of the second salt was confirmed by isolation and titration. 
Washing with alcohol or ether is impracticable, on account of decom- 
position of the salt, and mechanical separation of the acid must there- 
fore be employed. 

Unlike sodium and potassium sulphates, the solubility of which 
increases with increasing sulphuric acid concentration, that of 
ammonium sulphate falls to a minimum, and then rises only very 
slightly to the limiting solution: (NH,),SO,—-(NH,),H(SO,),. The 
curve for (NH,),;H(SO,), also has a minimum. C. H. D. 


Action of Heat and Light on Silver Sulphite and its Alkali 
Double Sulphites. Amount of Dithionate Obtained. Henri 
Baupieny (Compt. rend., 1909, 149, 858—860. Compare Abstr., 
1909, ii, 1004).—Analysis of the products obtained by decomposing 
silver sulphite under various conditions shows that as much as 89°84% 
may be converted into dithionate, whilst the remainder is converted 
into sulphate. Sodium silver sulphite may give as much as 97°5% of 
sodium dithionate. 

Silver sulphite is perfectly stable in the dark, but in diffused light 
it is slowly decomposed, giving dithionate and a small proportion of 
sulphate. R. J.C. 


Necessity for Exactness in Describing Reactions. [Action 
of Heat on Sulphites.] Henri Bausieny (Compt. rend., 1909, 149, 
1378).—Polemical against Colson (compare this vol., ii, 34), pointing 
out that nowhere in the literature is there the statement, ascribed by 
Colson to Berthier, that the double sulphites of the alkali metals and 
of silver decompose with the formation of sulphate. rT. &. P. 


New Preparation of the Second Anhydrous Modification of 
Calcium Sulphate. Pavut Rowsianp (Zeitsch. anorg. Chem., 1909, 
65, 105—107).—When either gypsum or the hemihydrate is dissolved 
in hot concentrated sulphuric acid, an anhydrous salt separates on 
cooling, which proves to be the second anhydrous calcium sulphate, 
known as Estrich gypsum. There are, in addition to the naturally 
occurring anhydrite, four anhydrous modifications of calcium sulphate. 
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(1) Kraut’s anhydride, obtained at 100°; (2) van’t Hoff’s anhydride, 
also prepared at 100°, and hydrating very rapidly ; (3) dead-burnt 
gypsum, prepared above 130°, incapable of hardening ; (4) a modifica- 
tion prepared by heating above 530°, or by the action of sulphuric 
acid, hydrating very slowly. C. H. D. 


Decomposition of Calcium Carbonate. Ernst H. RresEnretp 
(J. Chim. phys., 1909, '7, 561—569).—New measurements of the 
dissociation pressure of calcium carbonate have been made with the 
object of explaining the discrepant results obtained by Brill (compare 
Abstr., 1905. ii, 522). ‘he following values are recorded in mm. of 
mercury: 700°, 50; 750°, 99; 800°, 195; 850°, 370; 900°, 700. 
These data are in good agreement with the thermodynamic equation 
of Nernst, and by means of this equation the dissociation pressures 
are calculated for every 100° between 600° and 1500°. H. M. D. 


Solubility of Cadmium Sulphide in Light Petroleum Con- 
taining Oil. G. C. A. van Dorp and J. Ropensure (Chem. Weekblad, 
1909, 6, 1038).—A colloidal solution of cadmium sulphide is obtained 
by triturating this substance with oil and adding light petroleum. 

A. J. W. 


[Formation of Alloys by Pressure.} Watrnitre Spring 
(Zettsch. Elektrochem., 1909, 15, 984).—The author agrees with 
Tammann’s view (Abstr., 1909, ii, 669) that the formation of alloys 
under pressure is a result of diffusion, which is not accelerated by the 
pressure, T. E. 


Constitution and Heat Contents of Lead-Tin.Alloys. W. 
GUERTLER (Zeitsch. Llektrochem., 1909, 15, 953—965).—The recent 
investigations of Rosenhain and Tucker (Abstr., 1908, ii, 1038) and of 
Degens (Abstr., 1909, ii, 888) leave the question of the cause of the 
development of heat at about 150° undecided; it may be due to 
decomposition of mixed crystals of lead and tin (Guertler, Abstr., 
1909, ii, 319), or to the formation of a compound of about the 
composition Sn,Pb,. Using measurements of the quantity of heat 
given out by mixtures of lead and tin in cooling from 380° to 100° 
made by Spring in 1886, and the melting-point curve determined by 
Rosenhain and Tucker and Degens, the author has calculated the heats 
of fusion of different alloys of tin and lead. The values obtained are 
very much larger than those calculated on the assumption that 
the heat of fusion of the alloy is the mean of the heats of fusion 
of its constituents. This shows that liquid tin and lead must give 
out a considerable quantity of heat when they are mixed together. 

T. E. 


Peroxidised Compounds. Luicr Marino (Zeitsch. anorg. Chem., 
1909, 65, 25—31).—The isolation of a salt, Pb,Se,O, (Abstr., 1909, 
ii, 575), proved lead sesquioxide to be a true teebly-basic oxide, 
and not a salt of the dioxide. In the attempt to prepare other 
sesquioxides, the liquid obtained by the addition of an acid solution 


INORGANIC CHEMISTRY. li. 127 


of potassium permanganate to a mixture of hydrogen peroxide and 
sulphuric acid at -—15°, supposed by Berthelot to contain the 
compound H,0O,, has been examined. 

The solution is capable of oxidising sulphurous acid completely 
to sulphuric acid. It is probable that the compound present is a 
higher acid of manganese, as the curve connecting volume of oxygen 
evolved, in the absence of sulphurous acid, with time has exactly the 
same form as that obtained with a mixture of chromic acid and 
hydrogen peroxide, in which perchromic acid is known to be present. 
It is shown that the oxidation of the sulphurous acid is not due 
to the action of free oxygen in supersaturated solution. C. H. D. 


Relation of Thallium to the Alkali Metals: a Study of 
Thallium Zinc Sulphate and Selenate. Atrrep E. H. Turron 
(Proc. Roy. Soc., 1910, 83, A, 211—226).—A detailed crystalle- 
graphic examination of the double salts: TI,SO,,ZnS0,,6H,O and 
T,Se0,,ZnSe0,,6H,O has been made. 

The various crystallographic data and the morphological angles are 
tabulated. The double sulphate was found to have D 3°7204 hy the 
author’s pyknometer method ; consistent results could not be obtained 
for the double selenate. 

From a comparison of the thallium salts with the corresponding 
potassium, rubidium, ammonium, and cesium salts, the author 
concludes that the morphological and physical properties of the 
crystals of the thallium double salts are such as quite entitle them to 
places in this isomorphous series, but not to places in the more 
exclusive eutropic series obeying the law of progression according to 
the atomic weight of the interchangeable metals. 

The position of thallium in either the simple or double salt series is 
very close to that of ammonium, and therefore also to that of rubidium. 
This does not hold, however, for the refractive power. In respect of this 
property, the thallium double salts are quite exceptional, in that they 
exhibit abnormally high refraction, and a larger amount of dispersion 
and of double refraction. The mean refractive index of thallium zine 
sulphate for sodium light is 1°6064, whereas the values for the other 
four double sulphates range from 1°4859 to 1°5054. H. M. D. 


Acid Sulphates. VI. Jon. D’Ans and O. FritscHe (Zeitsch. 
anorg. Chem., 1909, 65, 231—232. Compare this vol., ii, 125).— 
Thallium sulphate and dilute sulphuric acid form two acid salts, 
T1,H(SO,), and TIHSO,, the limits of existence of which at 25° have 
been determined. The curves differ from those of the alkali sulphates, 
the solubility increasing almost continuously with the sulphuric acid 
concentration. C. H. D. 


The System Mercuric Chloride and Mercurous Chloride. 
W. P. A. Jonker (Chem. Weekblad, 1909, 6, 1035—1038).—Mercuric 
chloride has m. p. 277° and b. p. 301°. Addition of mercurous 
chloride lowers the m. p. to the eutectic point 271°. <A saturated 
solution of mercurous chloride in mercuric chloride contains 12% of 
the former, and has b. p. 304°. Mercurous chloride sublimes at 373°. 

A. J. W. 
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Resolution of Ytterbium. Cart Aver von WeEtsBAcH (Monatsh., 
1909, 80, 695—700 +i—vi).—Polemical (compare Welsbach, Abstr., 
1908, ii, 591). Disputes Urbain’s claim of priority (compare Abstr., 
1907, ii, 956 ; 1908, ii, 849). E. F. A. 


Electrical Properties of Aluminium Copper Alloys. WurTotp 
BroniEwskI (Compt. rend., 1909, 149, 853—855. Compare Pushin, 
Abstr., 1907, ii, 774).—Determinations were made of the electrical 
conductivity, temperature-coefficient of resistance, solution potential, 
and thermoelectric power of a complete series of alloys of copper and 
aluminium. Alloys containing more than 12% of either metal, which 
are very brittle, had not been investigated previously. The electrical 
properties in question were often greatly modified by annealing, but 
the inferences drawn from the curves of both tempered and annealed 
alloys are the same. The annealing was carried out in an electric 
furnace for four to five hours at a temperature somewhat below the 
solidus of each alloy. ; 

The curves indicate the compounds Al,Cu, AlCu, Al,Cu,, AlCu,. The 
compound A],Cu, has not been detected previously, but the other three 
were found by Le Chatelier and by Guillet (Abstr., 1905, ii, 712). 
Carpenter and Edwards (1907) found no evidence for the compound 
AlCu, but, on the other hand, their compound AlCu, could not be 
detected by the author. 

The compound AlCu, is depolymerised above 500°, when the larger 
crystals are split up into finely crystalline masses, and the electrical 
resistance is doubled. R. J. C. 


Crystalline Structure of Iron at High Temperatures. 
Watter Rosennain and J. C. W. Humrrey (Proc. Koy. Soc., 1910, 
83, A, 200—209).—The structural changes which accompany the 
deformation of iron at high temperatures have been investigated. 
The material employed for most of the experiments was a pure form 
of commercial iron of very low carbon content. To remove oxygen, 
the metal was heated to about 900° in a current of pure dry hydrogen. 
A strip of this iron, the surface of which had been polished previously, 
was then placed in a specially designed piece of apparatus, in which it 
could be electrically heated in a vacuum and subjected to stress whilst 
at a high temperature. By means of comparative observations on 
specimens which were heated without straining, the changes in the 
structure which resulted from the rise of temperature could be 
distinguished from those which were a consequence of the applied 
stress. 

Under the conditions of the experiments, the strips of metal were 
not uniformly heated, and whereas the temperature of the central 
portion exceeded 1000°,'the metal at and near the ends did not reach a 
visible red heat. Corresponding with the distribution of temperature, 
the micro-structure exhibits three distinct regions when the strips are 
examined from the central portion towards either end. 

The structural differences lead to the conclusion that pure iron 
between the ordinary temperature and 1000° exists in three distinct 
modifications possessing widely different mechanical properties. The 
temperature ranges in which these modifications exist are consistent with 
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the view that they are identical with the a-, B-, and y-forms of Osmond 
and Roberts-Austen, as indicated by cooling curves. The deformation 
observations also indicate that B-iron, although existing at a higher 
temperature, is harder and stronger than a-iron, and that the reversible 
transformation of these forms is accompanied by a change of volume. 
The y-iron obtained in the case of approximately pure iron exhibits 


the structure and properties of the “ y-iron”’ alloy steels. 
H. M. D. 


Passivity of Iron. P. Krassa (Zeiisch. Elektrochem., 1909, 15, 
981—984).—A reply to Miiller and Kdénigsberger (Abstr., 1909, 
ii, 1016). The author maintains his former criticism (Abstr., 1909, ii, 
738), and insists further that the potentials of Miiller and K®énigs- 
berger’s mirrors were so abnormal that their behaviour cannot be 
regarded as proving anything about ordinary iron. T. E. 


Retardation of the Oxidation of Iron by Chromic Chloride. 
Paut Rouuanp (Zeitsch. Hlektrochem., 1905, 15, 865—866).—Chromic 
chloride retards the oxidation of iron ; an increase of the concentration 
of the hydrogen ions in the solution causes the protection to disappear. 
The action persists in presence of chlorine ions, and to a less extent in 
presence of bromineions. Ferric chloride is, however, an exception ; 
possibly the hydrogen ions formed by hydrolysis account for this. 
Chromic ions protect iron in presence of sulphates, but not in presence 
of nitrates. T. E. 


Carbon Monoxide in Steels. E. Gourat (Compt. rend., 1909 
149, 1129—1131).—The author has shown previously (Abstr., 1909, 
ii, 519) that when steels are dissolved in solutions of copper salts, 
gases are evolved which contain carbon dioxide and monoxide. The 
percentage of carbon monoxide was estimated by making use of the 
oxidising action of iodine pentoxide at 75°, and found to have a mean 
value of 0°014%. These results are now confirmed as follows. The 
evolved gases were swept bya current of nitrogen through a series of 
tubes, each containing 25 ¢.c. of a 1% solution of defibrinated guinea- 
pig’s blood. Each tube could absorb a known quantity of carbon 
monoxide, and by determining the number of tubes which showed the 
characteristic absorption spectrum of carbon monoxide-hemoglobin, the 
percentage of carbon monoxide could be found. 

The percentages thus determined are independent of: (1) the 
amount of steel taken; (2) the duration of the experiment ; (3) the 
acidity of the copper solution used ; (4) the substitution of cupric 
chloride by a solution of iodine in potassium iodide ; (5) the gas (air 
or nitrogen) employed for sweeping out the evolved gases. 

Analyses of different steels show that the percentage of carbon 
monoxide does not appreciably exceed 0°14. This percentage (0°014) 
remains approximately constant for ordinary steels containing more 
than 0°3% of carbon. Nickel steels contain a much less, and chromium 
steels about the same, percentage of carbon monoxide as ordinary 
steels of the same carbon content. 

Samples of steel were taken from a Siemens Martin furnace one 
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hour and then forty-five minutes before tapping, and also just before 
and just after the addition of ferro-manganese. The percentage of 
carbon monoxide remains practically constant during the period 
of decarburisation ; it then falls considerably just before the addition 
of ferro-manganese, to rise to its final value after the ferro-manganese 
has been added. This is true for both soft and hard steels, in which 
the percentages of carbon monoxide are respectively 0°0063 and 
0°0137. x. &, FB, 


Oxygen Evolved from Ferric Oxide at High Temperatures. 
Sreerriep Hivpert (Ber., 1909, 42, 4893—4895).—In contradistinc- 
tion to Walden (Abstr., 1908, ii, 852), the author has not been able to 
determine the temperature at which the pressure of oxygen over 
ferric oxide is equal to that of the atmosphere. The results vary 
considerably with the method of preparation and previous treatment 
of the ferric oxide, and the velocity with which equilibrium is attained 
is extremely slow. In general, the amount of ferrous oxide formed by 
heating ferric oxide in the air to 1300° did not exceed 5°; only above 
1350° was there further loss of oxygen. In one experiment, heating 
the ferric oxide to 1600° only increased the percentage of ferrous 
oxide from 2°95 to 3:1%. 

It is pointed out that thermodynamical calculations according to 
Nernst’s theorem are totally untrustworthy when the dissociation of 
such substances as ferric oxide is taken as the basis. z. &. ®. 


Phosphorus Compounds of Iron. N. 8. Konstaninorr (J. Russ. 
Phys. Chem. Soc., 1909, 41, 1220—1240),—The alloys of phosphorus 
and iron were divided by Stead (J. Jron and Steel Jnst., 1900, 58, 60) 
into five classes: (1) those containing 0—1‘7% of phosphorus and 
consisting of solid solutions of Fe,P in iron; (2) alloys with 
1-7—10°2% of phosphorus, which form solid solutions of Fe,P in iron 
and give a eutectic alloy (10°2% P) consisting of a definite solid solution 
and the phosphide Fe,P ; (3) those with 10°2—15-58% P, also consisting 
of the eutectic and Fe,P, the m. p. of the latter (15°58% P) being 
1060°; (4) alloys containing 15°58—21:6% P and consisting of Fe,P 
and Fe,P ; (5) those with more than 21°6% P and containing Fe,P and 
another phosphide richer in phosphorus. These results were confirmed 
by Saklatwalla (J. Iron and Steel Inst., 1908, '77, 92—103), who gave 
a melting-point diagram for these alloys. 

The author’s investigations of iron-phosphorus alloys containing up 
to 21°0% (32°4 atom.%) of phosphorus show that the solidification- 
point diagram consists of three branches: (1) AB, falling from 1514°, 
the m. p. of iron, to 1020°, corresponding with 10°2% Fe; (2) BC, 
rising continuously from / to C, and corresponding with the separa- 
tion of crystals of the phosphide Fe,P. The separate solidification 
curves exhibit two halts, one showing a regular rise corresponding with 
the separation of crystals of the phosphide, and the other at a constant 
temperature corresponding with separation of the eutectic and 
gradually diminishing in magnitude as C is approached. Micrographic 
examination of these alloys shows the presence of rhomboidal plates of 
Fe,P surrounded by the eutectic ; (3) CD, rising at first rapidly and 


INORGANIC CHEMISTRY. i. 131 


afterwards more slowly to the point D, corresponding with the 
phosphide Fe,P (compare Gercke, Abstr., 1908, ii, 1041 ; Le Chatelier 
and Wologdine, Abstr., 1909, ii, 1017). 

A listis given of the known phosphides, arsenides, and antimonides 
of the metals of the iron series of the eighth group in the periodic 
system. With the typical metals of this series, iron, cobalt, and 
nickel, these compounds are more varied in type than with the initial 
members, manganese and copper. With the metals of the other groups 
of the periodic system, these compounds are, in the great majority of 
cases, derived from the hydrogen phosphides PH, and PH,. With 
phosphorus, the most stable compounds are those rich in metal, such as 
M,P, whilst with arsenic and especially with antimony, compounds 
relatively poor in metal, such as MSb,, are the most stable. 

T. LP. 


Iron Phosphides. Orro Kuun (Chem. Zeit., 1910, 34, 45—46). 
—Le Chatelier and Wologdine (Abstr., 1909, ii, 1017) state that 
there are only four iron phosphides, namely, Fe,P, Fe,P, FeP, and 
Fe,P,, and, further, that the existence of the last two has not been 
proved with absolute certainty. In the course of an investigation on 
the preparation of copper phosphide by heating a mixture of bone 
ash, powdered quartz, wood-charcoal, and granulated copper, the 
author obtained a product which, on solution in nitric acid, left a 
small residue of glistening needles, which were practically insoluble in 
hot or cold concentrated nitric acid or in dilute sulphuric acid, 
although readily soluble in aqua regia. The results of analysis agree 
approximately with the formula Fe,P,, the iron coming from the 
impure quartz used in the preparation. These needles cannot be con- 
sidered as a solid solution of Fe,P and Fe,P, since the former com- 
pound is readily soluble in nitric acid. T. &. P. 


Electromotive Forces of Cobalt Alloys. F. DuceLiiez (Compt. 
rend., 1910, 150, 98—101. Compare Pushin, Abstr., 1907, ii, 325, 
618, 774, 837).—From the curves showing the relation between the 
composition of the alloy and the potential with respect to a normal 
solution of cobalt sulphate, the existence of the following compounds 
has been deduced: CoSn, CoSb, CoSb,. Alloys of cobalt and bismuth 
form two phases, the one rich in cobalt, and the other and heavier, rich 
in bismuth. Bismuth lowers the melting point of the cobalt which, 
when liquid, is capable of dissolving some bismuth. From liquid alloys 
containing 0—94 (approx.) % Bi, the cobalt separates in a pure state on 
cooling. The results obtained with lead and cobalt are similar to those 
with bismuth and cobalt. Cobalt and copper do not form compounds 
with each other, but give either homogeneous solid solutions or two 
phase systems of solid solutions. x. &. P. 


Absorption of Carbon by Metals, Especially Nickel, in the 
Electrolysis of Aqueous Solutions. Gustav Lampris (Zeitsch. | 
Elektrochem., 1909, 15, 973—981).—The nickel which is deposited 
from a solution containing ammonium oxalate contains up to 4% of 
carbon; the smaller the quantity of nickel deposited and the larger 
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the quantity of ammonium oxalate used, the greater is the quantity of 
carbon in the deposit. The carbonaceous residue obtained by 
dissolving the nickel by copper chloride and chlorine contained 
ammonium chloride, which could not .be completely removed. The 
percentage of carbon in the residue increased as greater precautions 
were taken to free it from ammonium salts. The ammonium salts of 
glycollic, formic, and acetic acids also yield nickel containing carbon, 
but if a diaphragm is interposed between the anode and cathode, 
carbon-free nickel is obtained if the cathode solution contains free 
ammonia, but not if it is kept slightly acid. Carbon dioxide also gives 
carbonaceous nickel (from nickel ammonium sulphate solution), but in 
presence of a little free ammonia, carbon-free metal is obtained. 
Since the metal obtained from ammonium oxalate solution contains 
carbon even in presence of a large excess of free ammonia, the anodic 
carbon dioxide cannot be the source of the carbon. The same applies 
to carbon monoxide, which behaves in the same way as carbon dioxide. 
Methane, ethane, and ethylene give carbon-free niékel, but acetylene, 
passed into the cathode solution, gives carbonaceous nickel both in 
neutral and strongly ammoniacal solutions. 

It is shown that acetylene is formed in small quantities at the 
cathode when ammonium oxalate is electrolysed with platinum and 
nickel cathodes, but not with iron, copper, or tin ; some ethane is also 
formed by further reduction of the acetylene. 

The carbon is contained in the nickel in the form of a carbide ; when 
the metal is dissolved in hydrochloric acid, the whole of the carbon is 
evolved in the form of hydrocarbons. 

Tron, at which no acetylene is formed, is deposited from ammonium 
oxalate solutions quite free from carbon. It appears, therefore, quite 
clear that the carbon is contained in the nickel as carbide, formed from 
acetylene during the deposition of the nickel. T. E. 


Alloys of Nickel and Copper. Emitz Vicourovux (Compt. rend., 
1909, 149, 1378—1380. Compare Kurnakoff, Abstr., 1907, ii, 525 ; 
Guertler, Abstr., 1908, ii, 557).—From an examination of the action 
of acids on alloys of copper and nickel, and by determinations of the 
£.M.F, produced in cells when one of the metals constitutes one of the 
electrodes and an alloy of the two the second electrode, the author is 
led to the conclusion that no definite compounds of nickel and copper 


exist. W. O. W. 

Two New Nickel Phosphides. Pierre Jouizois (Compt. rend., 
1910, 150, 106—108).—Twenty-one grams of an alloy of tin and 
nickel containing 5% of nickel were heated with 1—4 grams of 
phosphorus in a vacuous sealed tube to 700°. On cooling and 
dissolving the lower part of the ingot obtained in warm concentrated 
hydrochloric acid, small, prismatic crystals of metallic appearance 
were left, having a composition corresponding with the formula 
NiP,, and D!8=4°62. They are soluble in nitric acid, decomposed by 
fused sodium hydroxide, and lose their phosphorus at 650°. 

If the proportion of phosphorus in the reaction mixture is increased 
to 7—10 grams, hydrochloric acid leaves a mixture of tin phosphide 
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(SnP,) with another nickel phosphide, having the formula NiP,. 
These are separated by heating the mixture in a vacuum to 360°, 
whereby the compound SnP, loses phosphorus, giving the compound 
Sn,P, (compare Abstr., 1909, ii, 319), which is then readily soluble 
in hydrochloric acid. This second phosphide of nickel forms 
microscopic crystals of metallic appearance, which are readily 
soluble in nitric acid, and is decomposed, with incandescence, by 
fused sodium hydroxide ; the phosphorus is lost at 580°; D!®= 4-19. 

rT. &. P. 


Mixed Halogen Compounds of Tin. Victor Avucer (Compt. 
rend, 1909, 149, 860—862).—Numerous compounds of the types: 
SuCl,Br, SoCl,Br,, SnClBr, have been described, all of which are said 
to decompose on distillation into the simple stannic salts : SnX,, SnY,. 

The author shows that mixtures of SnBr, and SnI, give a normal 
freezing-point curve with a eutectic at the composition SnBr,..[)¢. 
The supposed compound, SnBr,I,, melting at 54° is identical with an 
equimolecular mixture of SnBr, and SnI,, and may be separated by a 
series of ten fractional crystallisations into fractions melting at 88° and 
27°, of compositions SnBr,.,I,.. and SnBr,.,I,.. respectively. Similarly, 
the supposed compounds SnBrI, (m. p. 103°) and SnBr,I may be 
partly resolved by crystallisation. 

The cooling curve of SnBr,I, from 55° is an unbroken line, such 
as is given by a mixture, although the crystals are brilliant and 
apparently homogeneous. The author suggests that in all molten 
mixtures of the composition SnBrgl,,_«, the halogen atoms are 


perfectly mobile. The same is suggested for the chlorobromides and 
iodochlorides. R, J. C. 


Natural Zirconium Dioxide. Lupwic Wess [and, in part, 
Ricuarp Lenmann]|'(Zettsch. anorg. Chem., 1909, 65, 178—227).— 
Native zirconium dioxide, baddeleyite, instead of beiag isomorphous 
with rutile and cassiterite, is monoclinic. If artificially crystallised 
from borax, however, it is quadratic, and isomorphous with rutile. 
Several hundred kilograms of the native mineral from Brazil have 
been used for the investigation. It contains 88°09% ZrO,, 7°39% SiO,, 
074% TiO,, and 3:78% Fe,O,. About one-half of the impurities may 
be removed by boiling with hydrochloric acid, and rather more by 
heating with sodium sulphate, salt, and carbon, Pure zirconia is 
obtained by heating the mineral with potassium hydrogen fluoride, 
and erystallising the double fluoride. 

For analysis, the mineral is fused with sodium hydrogen sulphate. 
Iron is separated, with aluminium if present in small quantity, by 
precipitation with ammonium sulphide from a hot solution containing 
ammonium oxalate and tartrate. After removal of organic salts from 
the filtrate, the zirconium hydroxide is precipitated with sodium 
hydroxide and hydrogen peroxide, titanium being left in solution. 
The following analyses represent dense fragments : 

ZrO, FesOx  AlO; TiO» SiO. H,0. Total. 
I, 92°07 2°73 1°17 trace 2°73 0°88 99°58 
II. 84°96 7°01 3°99 trace 1°57 1°04 98°57 
VOL. XCVIII, il. 10 
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_ Pure zirconia is obtained by a long process, which is described in 
detail. Repeated fractionation does not produce any indication of a 
separation of the zirconium into two constituents. Small qnantities 
of rare earths have been recognised spectroscopically, but scandium is 
present only in faint traces. 

The specific gravity varies, even of pure samples, and is apparently 
dependent on the extent of the previous heating. After compressing 
to form rods under a pressure of 8000 kilograms per sq. cm., it may 
be fused by a powerful arc, using 500 amperes or more, and then has 
D'*®* 5°48, The linear coefficient of expansion is a= 0'00000084, very 
near to that of fused quartz. Crucibles, etc., may be made by mixing 
the zirconia with 10% of magnesia, or clay. Platinum may be 
rendered completely liquid by heating in a zirconia crucible with an 
oxy-hydrogen flame. Quartz may also be melted without destruction 
of the crucible, Other technical applications are described. 

C. H. D. 


Thorium. H. von Warrensera (Zeitsch. Hlektrochem., 1909, 15, 
866—872).—Thorium is prepared by electrolysis of thorium chloride - 
dissolved in a mixture of fused potassium and sodium chlorides (Abstr., 
1906, ii, 678). The action of. the electrolyte on the porcelain crucible 
is avoided to a great extent by using a graphite crucible which fits 
closely into the porcelain crucible, both as anode and as containing 
vessel for the fused salts. The cathode is a graphite rod, and the 
electrolysis is carried out as rapidly as possible in an atmosphere of 
nitrogen. The metal is obtained in the form of crystals mixed with 
carbon, from which it is separated by means of methylene iodide. 
Careful analyses gave 87‘6 to 88°9% thorium, 0°06% iron, 0°04% 
sodium, 0°03% silicon, and 0°15% carbon (mechanically admixed). The 
remainder was oxide. Microscopic examination showed this to be 
mixed with the metal; it is left in the form of a felted mass when the 
metal is dissolved in acid. Experiments with mixtures of lead and 
thallium with their oxides show that mechanically-admixed oxides do 
not affect the ductility of these soft metals very seriously, so that the 
ductility of thorium cannot be used as an argument in favour of its 
purity (Abstr., 1909, ii, 53). The heats of formation of thorium oxide 
and chloride were determined and corrected for the impurities present : 

Th + O, = ThO, + 326°0 + 0°5% Cal. 
Th + 2Cl, = ThCl, + 300-2 + 0°67% Cal. 
The results are given in kilogram calories. 

The metal melted at 1700°, but the carbon in it combined with it, 
forming about 2% of carbide, which would lower the melting point 
very considerably. Thorium sulphide has been prepared, and its formula 
is shown to be Th§,,. T. E. 


The Atomic Weight of Vanadium. WitHetm Pranpt. and 
Benno Bueyer (Zeitsch. anorg. Chem., 1909, 65, 152—155).— 
Vanadium oxy-trichloride, VOUCI,, is the only vanadium compound 
capable of being obtained in a state of sufficient purity for atomic 
weight determinations. Ammonium metavanadate is three times 
precipitated from its boiling solution with ammonium chloride, ignited, 
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heated with hydrofluoric acid, and then mixed with carbon and 
ignited, first in a current of hydrogen and then in one of chlorine, 
The product is fractionally distilled, and then has b. p. 124°4°/723 mm. 
(corr.). When no longer changed by further fractionation, it has 
D?* 18362. The vapour density proves it to be undecomposed. 

The liquid is distilled into glass bulbs and weighed ; the bulbs are 
broken in glass flasks containing water and zinc. After acidifying 
with nitric acid and filtering, the chlorine is precipitated with silver 
nitrate. The mean result of nine determinations obtained is V=51°0 
(Ag=107'880 ; Cl=35-460), which is lower than the previously 
accepted value, 51:2. The difference is explained by a criticism of 
Roscoe’s method. C. H. D. 


Solution of Platinum in Sulphuric Acid and the Products of 
Reaction. Marcet Deipine (Compt. rend., 1910, 150, 104—106).— 
Quennessen (Abstr., 1906, ii, 551) has attributed the solvent action of 
sulphuric acid on platinum to the intermediate action of oxygen of 
the air. The author shows that all Quennessen’s results can be 
explained by assuming that the reaction, as represented by the equation 
2Pt + 7H,SO, — 20H-Pt(SO,H), + 380, + 4H,O, is reversible. 
Sulphuric acid and spongy platinum were boiled up together in a flask, 
while various gases were passed through the liquid. With carbon dioxide, 
the reaction proceeded according to the above equation. When air 
was used, twice as much platinum dissolved, and less sulphur dioxide 
was evolved, owing to the oxidation of the sulphur dioxide to trioxide 
under the influence of the platinum. With oxygen, four times 
as much platinum dissolved, and less still sulphur dioxide was 
evolved. When a mixture of carbon and sulphur dioxides was used, 
no solution of platinum took place, and, in some cases, platinum was 
precipitated from solution. 

The compound of platinum mentioned above can be isolated in the 
form of the potassium salt, OH*Pt(SO,H)-SO,K, by adding a dilute 
solution of a potassium salt to the orange-yellow liquid. If the 
platinum is boiled with sulphuric acid for a long time, the liquid 
becomes darker and darker in colour, finally almost black, and after 
thirty hours may contain more than 20 grams of platinum per litre. 
From this solution a brown compound can be obtained, having the 
formula Pt(OH),*SO,H,H,0, and crystallising in rectangular prisms, 
which are very soluble in water, concentrated sulphuric acid, alcohol 
and acetone. At 100° it loses 15H,O. The compounds can also be 


obtained by the oxidation of platinum dioxide with nitric acid. 
T.S. P. 


Mineralogical Chemistry. 


Volcanic Gases, ALsert Brun (Bull. Soc. chim., 1910, [iv], '7, 4). 
—It is pointed out that the use of the word “‘fumarole”’ in Gautier’s 
te-statement (Bull. Soc. chim., 1909, [iv], 5, 982; compare Abstr., 

10—2 
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1909, ii, 744, 745) of the author’s argument in favour of the view 
that aqueous vapour is of little importance in volcanic explosions 
(Abstr., 1907, ii, 33), is confusing. 7. A. @. 


Gas from Thermal Springs: Presence of Krypton and 
Xenon. Cuarites Movureu and A. Lepare (Compt. rend., 1909, 149, 
1171—1174).—The authors have recognised the presence of krypton 
and xenon in twenty-six French thermal springs. The fact was 
established that the gases did not come from the atmosphere in the 
vicinity of the springs. W. O. W. 


Dawsonite, a Sodium-Aluminium Carbonate. Ruicnarp P. D. 
Granam (Trans. Roy. Soc. Canada, iii], 2, iv, 165—177).—This mineral 
is found in two dykes in Menteutl, at Ténes, Algeria, and in 
Tuscany. Terminated crystals are very rare, but the author found 
a few belonging to the orthorhombic, holosymmetric class [a :b:c= 
0°6475 : 1 :0°5339]. The optical properties were studied. Some very 
pure crystals on analysis gave 

Al,05. Na,0. CaO. MgO. CO,. H,0. 
35°70 21°62 1°59 trace 31°56 11°51 


agreeing with the formula Al,O,,Na,0,2CO,,2H,O. A small amount 
of calcium was present as admixed calcite. Neither water nor carbon 
dioxide is lost at 140°; long heating at high temperature is necessary 
to expel these constituents completely. Two constitutional formule 
are suggested : ONa*Al(OH)-O*CO-OH and Al(OH),*G-CO-ONa, the 
first of which is considered the more probable. E. J. R. 


Chemical Investigation of a Uranium Mineral from Borneo. 
G. P. Tscnernik (Bull. Acad, Sci. St. Pétersbourg, 1909, [vil], 3, 
1203—1212).—This mineral occurs in well-formed, iron-black crystals, 
D!6 9-057, hardness 5—6, exhibiting marked radioactive properties. 
The analytical results of two different specimens are as follows : 

SiO. U0, UO, PbO. ThO, Y,0,,cte. CaO. FeO. 
0°77 40°95 41°24 8°51 5°03 1°56 0°18 0°91 
0°76 40°88 41°15 8°49 5°00 1°57 0°18 0°90 


Bi,O,. MgO. CuO. H,0. Total. D1, 
trace trace _— 0°52 99°67 9°059 
— trace trace 0°52 99°45 9°056 


These numbers show that the mineral consists of bréggerite, the 
corresponding formula being : 
45i0,,45U0,,48U 0,,12Pb0,6ThO,,2 Y,0,,Ca0,4Fe0,9H,0. 

Further analysis of the rare earth constituent shows that it ‘contains 
ytterbia and ceria in the proportion Y,0,:Ce,0,=5:1, the ceria 
fraction containing oxides of cerium, lanthanum, neodymium, and 
praseodymium in the proportions: Ce,O,:La,0O,: Nd,O,: Pr,O, = 
8:5:1: 2. T. H. P. 
Isomerism in the Group of Alumino- and Ferri-silicates. 


Wuiapiir I, Vernapsky (Bull, Acad. Sci. St. Pétersbourg, 1909, [vi], 3, 
1183—1202).—In addition to alumino-(or ferri-)silicates having the 
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structure of kaolinite (derivatives of clay), chloritoids (derivatives of 
M,A1,SiO,), and chlorites [derivatives of A1,Si.smOs4om—n(OH) yn or 
Al,Si0,_,.(OH),,], a group of alumino-silicates is possibly derived from 
orthosilicates, and having the general formula: (M,SiO,),),q¢A, where A 
= MAI,Si,0, (or MFe,Si,O,) or MAI,SiO;,. To this group belong: 
(1) melilite, (Ca,SiO,),,gCaAl,Si,0O,, where p=3'5 and g=1'2; (2) 
gehlenite, Ca,Si0,CaAl,SiO,, and (3) ilvaite, H,O —(Fe,SiO,),— 
CaFe,Si,O,, where p=2. In their properties these compounds 
differ from the compounds MAI,Si,O,, and approximate to the 
minerals M,SiO,. This series of silicates is analogous to the kaolinite 
series and to the granites isomeric with them. 

Isomerism in the kaolinite series is of three kinds: (1) symmetry 
isomerism ; (2) transposition isomerism, an example of which is shown 
by the granite, CaA],Si,0,(nucleus),Ca,SiO,, and the member of the 
melilite series, Ca,Si0,(nucleus),CaA1,Si,O, ; (3) isomerism of rearrange- 
ment, as seen in lawsonite, CaAI,Si,0,,2H,O, and Gibbsite, 
H,A1,Si,0,,Ca0,H,0. T. i, P. 


Physiological Chemistry. 


Acapnia and Shock. IV. Fatal Apnoa after Hxcessive 
Respiration. Yanpett Henperson (Amer. J. Physiol., 1910, 25, 
310—333. Compare Abstr., 1909, ii, 421).—One of the most marked 
symptoms of pain is hyperpnoea, and the drugs which relieve pain 
quiet breathing. The forced breathing leads to apnea, owing to 
the carbon dioxide being swept out of the body; the apnea in 
the end leads to the phenomena of shock ; and, in fact, the symptoms 
of shock can be induced in normal men and animals by excessive 
ventilation of the lungs. This in animals can be carried so far as to 
be fatal. This is due to lack of oxygen, primarily produced by the 
inactivity of the respiratory centre, which is not excited owing to the 
absence ‘of carbon dioxide. The administration of that gas during 
apnoea causes breathing to recommence. Failure of respiration after 
intense pain is produced in the same way. W. D. H. 


Union of Oxygen in Blood. Witneim Mancnor [and, in part, 
W. Branpt] (Annalen, 1909, 370, 241—-285).—An investigation on 
the relationship existing between the absorption of certain gases by 
blood and (1) the temperature, (2) the partial pressure of the gas, and 
(3) the concentration of the blood, carried out with the object of 
obtaining information on the absorption of oxygen by blood. 

A complete analogy is found to exist between the metallic salts 
which combine with gases, and blood-pigment in their behaviour 
towards certain gases ; thus, not only does blood-pigment combine with 
acetylene, carbon monoxide, ethylene, nitric oxide, and oxygen, but the 
‘dissociation is conditioned by the same factors as those which determine 
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the dissociation of the compounds of cuprous chloride with these gases 
(compare Manchot and Friend, Abstr., 1908, ii, 375 Manchot and 
Brandt, this vol., i, 85). 

The compounds of hemoglobin with acetylene and ethylene are 
dissociated to the greatest extent, whilst the degree of dissociation of 
the oxygen compound is slightly greater than that of the compound 
with carbon monoxide or nitric oxide. Changes of temperature and 
pressure produce a greater effect on the ethylene compound than 
on the carbon monoxide compound; in the case of the former 
substance, the effect produced by altering the temperature is due 
rather to an alteration in the state of equilibrium than to the change 
in the concentration of the gas. 

Blood which has been reduced by means of hydrogen, likewise 
natural blood, when diluted with water, serum, or isotonic solutions 
of sodium chloride or sucrose, combines with a greater proportion of 
oxygen, carbon monoxide, ethylene, or nitric oxide than undiluted 
blood. The same observation was made with the blood of horses, 
oxen, and pigs. The absorption reaches a maximum at a dilution of 


about eight to ten times, at which point each atomic proportion of - 


iron is found to combine with practically two molecular proportions 
of the gas. The effect of further dilution, likewise the addition of 
alkali, is to decrease the absorption of gas, owing to the hydrolysis 
of the additive compound. 

Since the gases, oxygen, carbon monoxide, nitric oxide, ethylene, 
and probably also acetylene, are absorbed in equimolecular proportions, 
it follows that the absorption of these gases by hemoglobin is not 
brought about through the agency of individual valencies, but through 
the mutual attraction of the molecules as a whole with the formation 
of a molecular complex, as in the case of the union of cuprous chloride 
and carbon monoxide (loc. cit.). 

Blood which has been acted on by hydrogen for some time after 
the complete reduction of the oxyhemoglobin is found to absorb more 
oxygen than that which has not been thus treated ; this is shown to be 
due to the presence of carbon dioxide, which is slowly removed by the 
hydrogen. Carbon dioxide in this respect behaves like hydrogen 
chloride with carbon monoxide and cuprous chloride (loc. cit.). 

The latter part of the paper is devoted to a discussion of the 
absorption of oxygen by the blood in respiration, and the effect of 
carbon dioxide on the tension of the oxygen in blood. It is shown 
that the presence of uncombined hemoglobin in the blood (natural 
blood contains roughly one molecular proportion of oxygen per atomic 
preportion of iron) tends to keep the velocity of absorption of oxygen 
under different pressures constant. WwW 


Physiology of Water and Sodium Chloride. Orro ConnHEim, 
KREGLINGER and Krecuincer (Zeitsch. physiol. Chem., 1909, 68, 
413—431).—An increase in the concentration of hemoglobin in the 
blood was not observed with certainty at an elevation of 3000 to 4560 
metres. In severe muscular work, a noteworthy dilution of the blood 
occurs. Profuse sweating leads to a decrease of chlorides in the body, 
which on the days following it, is succeeded by retention of chlorides. 


~- —_ ce ma 
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The loss of chlorides may lead to a cessation of hydrochloric acid 
secretion in the stomach. W. D. H. 


Neutrality Hquilibrium ‘in Blood and _  Protoplasm, 
Lawgence J. Henperson (J. Biol. Chem., 1909, '7, 29—36),—The 
power of proteins to preserve neutrality in solution, which is regarded 
as of great importance by Brailsford Robertson, is great, but under 
conditions obtaining in the organism, is not comparable with that of the 
inorganic constituents of blood and protoplasm. There is no proof 
that more than a small portion of the carbon dioxide liberated from 
the blood in the lungs comes from sodium hydrogen carbonate which 
has given up its sodium to proteins, according to a simple reaction 
which is reversed in the tissues. It is improbable that this is the 
chief reaction involved unless indirectly through the heterogeneous 
equilibrium between red corpuscles and plasma, including the move- 
ment of chlorine, ionised or otherwise, across the red corpuscle wall 
and the consequent liberation and fixation of carbon dioxide in the 
plasma. W. Dz. H. 


Influence of Stereochemical Configuration on Certain 
Physico-chemical Properties of Organic Colloids. GrusEPPE 
Buewia and L, Karozae (Atti R. Accad. Lincei, 1909, [v], 18, ii, 
474481).—Investigation of the influences exerted by the various 
tartaric acids on the coagulation by heat of dialysed blood-serum 
(compare this vol., ii, 52) shows that the action of these acids is due 
mainly to the hydrogen ions when the acids are present in very small 
concentrations ; when, however, the concentrations are relatively high, 
the actions are determined principally by the stereochemical configur- 
ations. So that, only when the concentrations are high, are differences 
observable between the actions of the different acids. The actions of 
the various tartaric acids on muscular proteins (gastrocnemius muscle 
of the frog) are, in general, analogous to those exerted on the neutral 
protein of dialysed blood-serum. Both in accelerating the coagulation 
of the blood-serum and rendering it non-coagulable, and also in deter- 
mining the velocity of coagulation (contraction) of muscle by heat, the 
l-acid is more effective than the d-acid. a. Ht, B. 


Reversed Activity of Tissue Extract made at High Temper- 
atures. Bertram J. Cotuinewoop (Proc. physiol. Soc., 1909, xiv—xv ; 
J. Physiol., 39).—At 115° a tissue extract loses its power to accelerate 
blood-coagulation. If the undissolved residue is extracted at this 
temperature, an anti-coagulant is formed. W. D. H. 


Glycolysis. I. The Susceptibility to Alkali of Dextrose. 
Leonor Micuar.is and Peter Rona (Biochem. Zeitsch., 1910, 23, 
364—369).—The difficulties of measuring glycolysis in the blood are 
mainly two ; one, the difficulty of estimating sugar in a protein-rich 
fluid can be overcome by the authors’ method ; the other is the su 

posed loss of sugar due merely to the action on it of the alkali of the 
blood and tissues. It has been known for a long time that sodium 
hydroxide and sodium hydrogen carbonate cause dextrose to disap- 
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pear from solution ; this is confirmed—the optical activity gets less 
and less, it being largely due to conversion into levulose or mannose, 
But the alkalinity of blood is not that which can be estimated by 
titration, but depends on the concentration of hydroxy] ions, and can be 
imitated by mixtures of primary and secondary sodium or potassium 
phosphates ; such solutions cause no change in the optical activity or 
concentration of sugar in solution; the disappearance of sugar due to 
mere alkalinity of the blood is therefore a negligible factor. 
W. D. H. 


Physico-chemical Behaviour of Uric Acid and its Salts in the 
Blood. F. Gupzent (Zeitsch. physiol. Chem., 1909, 63, 455—477).— 
Uric acid can only exist in the blood as monosodium urate. In pure 
water this salt exists in two isomeric forms; the first (a-salt) is more 
soluble, but more unstable, than the other form (b-salt) ; the same is 
true for artificial and probably also for natural serum. Under certain 
conditions, for instance, in gout, the blood can be oversaturated with 
the urate, and this may lead to its deposition in the tissues, but no 
specific affinity between cartilage and uric acid exists. > ie 


The Behaviour of the Anti-Substances of the Blood-Serum 
Towards Solvents and Other Reagents. K. Kawasuima (Biochem. 
Zeitsch., 1909, 23, 186—192).—The anti-trypsin and anti-rennet 
action of the blood-serum was investigated. The serum was dried in 
a vacuum to a powder. The anii-properties were not appreciably 
altered by extraction with ether or ethyl alcohol. The anti-rennet 
action was, however, appreciably diminished by treatment with 
methyl alcohol, the anti-tryptic action being diminished by the same 
treatment. only to a slight extent. The anti-rennet cannot be 
detected in the methy! alcohol. A small amount of the anti-trypsin 
dissolves in a mixture of equal parts of methyl alcohol and water. 
Acetone appears to render the anti-substances insoluble in water. 
Hydrogen peroxide and salicylaldehyde injure both anti-substances. 
Treatment with acids, alkalis, and ferments appears to exert no action 
on them. 8. B.S. 


The Proportionality of Proteolytic and Rennetic Action 
of the Gastric Juice of Man and Dog in Normal and Patho- 
logical Cases. Tu. J. Micay and W. W. Sawirscu (Zeitsch. physiol. 
Chem., 1909, 63, 405—412).—The experiments recorded show that 
the two properties of gastric juice referred to vary directly the one to 
the other both in normal and pathological conditions, and therefore 
support Pawloff’s view that both are due to one and the same enzyme. 

W. D. H. 


Partial Transformation of Alimentary Fatty Matter into 
Mannitols by Peptic and Pancreatic Digestion in vitro. 
Emite GavutreLer (Compt. rend., 1909, 149, 1150—1151).—The 
author cites the resuits of experiments, from which he draws the 
conclusion that the artificial acid-peptic digestion of fatty materials, 
such as olive oil, butter, or tallow, converts these into /-mannitol, 
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whilst, when the digestion is pancreatic, in an alkaline medium the 
mannitol produced is dextrorotatory. The amount of mannitol 
produced depends largely on the state of division of the fat, and 


in the case of peptic digestion on the acidity of the solution. 
W. O. W. 


Action of Heat on Dry Pancreatic Extract. Evaikne Cuoay 
(J. Pharm. Chim., 1910, [vii], 1, 10—16).—Various observers have 
recorded that the proteolytic activity of dry pancreatic extract is but 
little affected by exposure to a temperature of 100°. The author finds 
that exposure to a, temperature of 80° or 100° during one or two hours 
scarcely affects the activity of the amylase, lipase, or trypsin present in 
pancreatic ferment, but that at 120° the activities of all three enzymes 
are rapidly paralysed. Of the three, the amylase seems to be affected 
least by heat. In solution, on the contrary, all three enzymes are 
rapidly affected by heat, thus mere desiccation of pancreatic ferment 
at 40° to 50° reduces the activity of the amylase by three-quarters and 
that of the lipase by one-half. T. A. H. 


Fat Cleavage by Pancreatic Juice. I. Emite F, TERRoIne 
(Biochem. Zeitsch., 1910, 23, 404—427. Compare Abstr., 1909, ii, 
497),—-Addition of mono- or di-glycerides does not influence the cleavage 
of triglycerides by pancreatic lipase. The addition of oleic acid to an 
emulsion of olive oil hinders the process of saponification, but the 
addition of glycerol increases the rate of cleavage. This is specially 
the case for emulsions and solid fats ; the action of glycerol is slight 
or absent in the case of fats soluble in water (mono-butyrin, triacetin). 
Any viscous substance (gum, egg-albumin) has a similar favourable 
action. The optimum temperature for pancreatic lipase is 40°, but 
cleavage occurs even at 0°. Warming the lipase to 45° lessens its 
power, and to 65° destroys it. In presence of bile salts, it is more 
easily affected by rise of temperature. The enzyme acts in a neutral, 
but better in a faintly alkaline, medium (optimum 1/150) ; it is lessened 
in acid or strongly alkaline media. w.D 


Concentration of Anti-substances in the Body-fluids of 
Normal and Immune Animals. J. R. Greer and F. C. Becut 
(Amer. J. Physiol., 1910, 25, 292—309).—A research on similar lines 
to that carried out by Hughes and Carlson (Abstr., 1908, ii, 304), 
determining the amount of hemolysins, agglutinins, precipitins, etc., 
in the various fluids of the body. 


The Purine Bases of the Bone-marrow. H. Tuar (Biochem. 
Zeitsch., 1909, 23, 43—44).—The following yields of purine bases were 
obtained from 1000 grams of bone-marrow: guanine 0°3125, adenine 
0°1710, hypoxanthine 0:0724, xanthine 0°02875 gram. 8. B.S. 


The Sugar Destructions in Animal Organisms which 
are Measurable by the Polarimeter. Apert J. J. VANDEVELDE 
(Biochem. Zeiisch., 1909, 23, 324—328. Compare Abstr., 1908, ii, 
714),—Extracts of liver and pancreas do not cause changes in the 
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rotation of lactose solution, such as the author has already shown 
occurs when this sugar is kept with milk. He has also followed the 
changes in the rotation of solutions of other sugar solutions when kept 
with animal fluids or extracts of organs. Dextrose solutions were not 
changed by extracts of organs. Urine caused a slight diminution of 
the rotation of lactose solution, and also of dextrose solution. The 


reducing powers in these cases were only slightly, if at all, altered. 
S. B. 8. 


Lactic Acid in the Autolysed Dog’s Liver. Tapasu Sark 
(J. Biol. Chem., 1909, '7, 17—20).—The lactic acid in autolysed dog’s 
liver is largely sarco-lactic [d-lactic] acid, as in other organs. A small 
amount of fermentation-lactic acid is also observed even in the sterile 
condition. W. D. H. 


The Action of Mercury Salts on Autolysis, Marco Trurri 
(Biochem. Zeitsch., 1909, 23, 270—274).—It has been shown that 
mercury salts promote the autolytic process, and the author has 
determined the optimal quantities for various salts. 8. B.S. 


Cholesterol Esters in the Human Epidermis and their 
Reactions. Ernst Satkowski (Biochem. Zeitsch, 1910, 28, 
361—363).—The cholesterol ester of palmitic acid was separated 
from human epidermis, which was identified by its melting point, 
colour reactions, and elementary composition, W. D. H. 


The So-called Fat of Tissues and Organs. Huan MacLean 
and OwEen T, Wi.iams (Bio-Chem. J., 1909, 4, 455—461).—The 
presence of “masked fat” in cell protoplasm is now recognised as a 
fact of physiological and pathological importance. The yield of “fat” 
differs with the extracting agent employed, according to its dis- 
integrating action on protoplasm or the fat-products. The main 
material in the so-called fat is phosphatide, which may be free or 
combined. The organ chiefly investigated in the present research was 
the liver, but some details are also given of other tissues. The 
methods of extraction are also described. W. D. H. 


The Importance of Phosphatides for the Living Cell. II. 
WapemaR Kocn (Zettsch. physiol. Chem., 1909, 63, 432—442, 
Compare Abstr., 1903, i, 301).—In colloidal solutions of phosphatides, 
reactions are observed similar to those which occur in physiological 
material, Carbon dioxide and ammonia in small concentration affect 
lecithin emulsions, leading to alteration in its hydrogen-ion and 
hydroxyl-ion concentration. Phosphatides play their part in the 
morphological and chemical differentiation of cells, especially in 
regard to the formation of membranes, W. D. H. 


The Relationship of Diastatic Efficiency to Average Glycogen 
Content in Tissues and Organs. Hvuen MacLean (Sio-Chem. J., 
1909, 4, 467—479).—Great variations occur in animals, even of the 
same species, in the diastatic efficiency of their tissues. Very often an 
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organ containing mere traces of glycogen (for instance, the lung) has a 
higher amylolytic power than the liver. Wohlgemuth has recently 
published similar results. There is, in fact, no definite correlation 
between glycogen content and diastatic efficiency in the case of adult 
tissues. W. Dz. H. 


Chemico-physical Investigations on the Crystalline Lens. 
Fitipro Borrazzi and Not Scauincr (Atti R. Accad. Lincei, 1909, [v], 
18, ii, 423—430. Compare this vol., ii, 56).—The authors have 
examined the influence exerted by sodium chloride on the imbibition 
of the crystalline lens of the dog in solutions of acids and of sodium ' 
hydroxide (compare Abstr., 1909, ii, 502). The imbibition in 0°2- 
sodium chloride solution is increased slightly by acids and very 
considerably by sodium hydroxide. In the latter case, the velocity 
and magnitude of the imbibition are proportional to the concentration 
of hydroxyl-ions, whilst with acids the amount of imbibition is 
directly proportional to the concentration of hydrogen-ions, hydro- 
chloric and acetic acids favouring imbibition rather more than 
sulphuric acid of the same concentration. 

From these and previous results, it is evident that alkalis are the 
most potent agents influencing the imbibition of the tissues, and that 
the extent of the physiological imbibition of every living cell and fibre 
corresponds with a certain relation between the concentration of the 
neutral salts and that of the salts which in aqueous solutions have 
alkaline reactions owing to hydrolytic dissociation. For a given con- 
centration oi hydroxyl-ions, the imbibition of the crystalline lens or 


of the tissues is greatest in absence of neutral salts. The absorption 
of the lens, muscles, etc., should be less in a solution of barium or 
calcium hydroxide than in one of sodium or potassium hydroxide 
of the same concentration. T. H. P. 


The Iodine Complex in Sponges. Henry L. WHEELER and 
Larayette B. Menvet (J. Biol. Chem., 1909, '7, 1—10).—Drechsel’s 
iodo-gorgonic acid from Gorgonian corals was shown to be 3: 5-di- 
iodotyrosine by Wheeler and Jamieson (Abstr., 1905, i, 350). In 
sponges, also, it is now shown that the iodine is present in the same 
form. The common bath sponge served as the source of the material. 
The ease with which iodine enters into combination with the aromatic 
group suggests certain considerations respecting the function of iodine 
in proteins, some of which are commented on. 

3 :5-Di-iodotyrosine and the similar compound with bromine are 
precipitated by phosphotungstic acid, whilst tyrosine itself is not. It 
does not give the tyrosine reaction with Millon’s reagent until after 
reduction. W. D. H. 


The Theory of Urea Formation. Atsert A. Epstein (Biochem. 
Zeitsch., 1909, 23, 250—261).—According to Schmiedeberg’s theory, 
urea is formed in the organism from ammonium carbonate ; according 
to the theories of Salkowski and Hoppe-Seyler, urea is formed by the 
addition of ammonia to a substance in which a nitrogen atom is 
already bound to a carbon atom (for example, cyanates), If the 


li. 144 ABSTRACTS OF CHEMICAL PAPERS. 


Schmiedeberg conception is correct, then there is no limit (except 
the toxicity) to the amount of ammonia which can be converted in the 
organism into urea. Ifthe other theories are correct, then there is a 
limit, as the amount of cyanate or other groups available for synthesis 
depends on the protein degradation. In the latter case, if the amount 
of nitrogen in the ammonium salt ingested exceeds that derived from 
protein, the excess of ammonia should be excreted in this form and not 
as urea. Experiments carried out on rabbits by the author, in which 
the nitrogen of the ammonium salt (lactate) administered exceeded 
that of the normal nitrogen output on a fixed diet, lead to the 
conclusion that there is no limit to the amount of ammonium salt 
which can be converted into urea. The results, therefore, support 
Schmiedeberg’s theory. 8. B.S. 


The Origin of Lactose. Cx. Porcuzr (Biochem. Zeitsch., 1910, 
23, 370—401).—If the mammary glands are removed in cows and 
goats immediately after parturition, glycosuria of variable intensity 
sets in rapidly, and lasts about twenty-four hours. A similar result 
follows amputation of the breasts in lactating animals, This is 
associated with hyperglycemia ; lactose is not present. Phloridzin 
injection in suckling animals produces glycosuria as well as in lactating 
and male animals. In the operation cases just referred to, the sugar 
is dextrose, which, in the absence of the mammary glands, is not 
converted into lactose. 


Influence of Lactic Acid Ferments on Intestinal Putre- 
faction in a Healthy Individual. Herien Batpwin (J. Biol. Chem., 
1909, '7, 37—48).—A full account of a prolonged series of observa- 
tions on a man which showed that sour milk exerted no specially 
favourable influence on the subject’s condition. The excretion of 
ethereal sulphates and phenol in the urine, and of indole and scatole 
in the feces, was usually increased when the fermented milk was 
taken. W. D. H. 


Experimental Glycosuria. V. The Distribution of Glyco- 
genolytic Ferment in the Animal Body, especially of the 
Dog. Joun J. R. Macrzop and R. G. Pearce (Amer. J. Physiol., 
1910, 26, 255—291. Compare Abstr., 1909, ii, 168).—Prolonged 
perfusion of the liver with isotonic salt solution does not lessen the 
power of the extracts of the organ to destroy glycogen ; this is against 
the view that the action is due to lymph. The full amount of 
glycogenolysis is not obtained until the tissue cells are crushed in 
Buchner’s press ; the ferment responsible is therefore an endo-enzyme. 
This is termed glycogenase ; it is most abundant in the pancreas, the 
liver and blood-serum (or plasma) come next, and then the kidneys, 
intestines, and muscles. The nutritive condition of the dogs used is 
not a factor in the activity, and the blood-serum from the pancreatic 
vein does not contain more of the enzyme than that from the carotid 
artery. The organs of pig, rabbit, and especially the lamb, are less 
active than those of the dog, , W. D. H. 
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The Urorosein Reaction. Henry D. Daxin (J. Biol. Chem., 
1909, '7, 57—58).—Herter has shown that indoleacetic acid is the 
chromogen of urorosein, and that the reaction is obtained when nitrites 
are also present in the urine. Ciusa and Terni (Abstr., 1908, i, 
763) state that one of the derivatives of cinnamylideneacetophenone, 
the a-oxime, when given to animals causes the appearance of 
the urorosein reaction in their urine. This was repeated in the 
present experiments with negative results. It is suggested that the 
previous animals had a trace of indoleacetic acid in their urine, and 
that the administration of the oxime was followed by the occurrence 
of nitrites, for it is known that hydroxylamine is converted into 
nitrous acid in the organism. W. D. H. 


The Action of Saline Purgatives. Arruur F. Herrz, F. Coox, 
and KE. G. ScHiesincer (Guy’s Hospital Reports, 1909, 63, 297—307). 
—Two views are held in regard to the action of saline purgatives ; 
one, the more prevalent supposes that the salt attracts water into the 
intestine and so produces fluid stools ; the other supposes that the salt 
is absorbed and the effect is due to a specific irritation by the absorbed 
salt of the intestinal neuro-muscular and secretory mechanism, leading 
to increased peristalsis and increased secretion. The present paper is 
an argument in favour of the latter theory. It is pointed out that the 
purgation often occurs within half an hour, and that Roéntgeu-ray 
pictures of the intestine show that what is taken by the mouth does 
not reach the cecum until four hours later. This time is only very 
slightly shortened after a saline purge. Further, the watery contents 
which are increased consist of succus entericus, not simply of water ; 
of the sulphate administered, the feces show little, if any, increase, 
whilst into the urine the excess of sulphate passes very rapidly, 
showing that it has been absorbed. Ww. D 


The Estimation of Ferments in the Feces. Hans Urry 
(Biochem. Zeitsch., 1909, 23, 153—178).—The following data were 
determined: amount of feces, total solids, weight of solids in 
aqueous extract, and the nitrogen in the total and the extract. The 
following ferments were quantitatively estimated in the aqueous 
extract: pepsin (by Volhardt’s method), amylolytic ferment (by 
Wohlgemuth’s method), the pancreatic ferment (by Volhardt’s 
method), the lipase, the nuclease (by determination of the adenine 
yielded by thymus nucleoprotein), the maltase, and the invertin 
(by the usual polarimetric methods). The results were calculated in 
terms of 1 gram of dry substance or of 1 gram of nitrogen, except in the 
case of the pancreatic enzyme, which was calculated in terms of 
001 gram of nitrogen. Pepsin was found to be always absent from 
feces, and also lipase. Nuclease and maltase were present in the feces 
after administration both of senna and magnesium sulphate, but 
absent in the normal feces. After administration of the former drug, 
the ferments normally present in feces (amylase, pancreatic ferment, 
and invertin) were in considerably increased quantities ; this was not 
the case after magnesium sulphate administration. The author gives 
full details of his experimental methods. S. B.S. 
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Chemistry of Cancer. II. Purine Bases, Creatine, and 
Creatinine. Tapasu Sark: (J. Biol. Chem., 1909, '7, 23—26).—After 
removal of fat and lipoids from a number of cancerous tumours, 
the residue was hydrolysed with sulphuric acid, and purine bases 
determined by the Kriiger-Schmid method. The following figures are 
given : uric acid, 0°024% ; adenine as picrate, 0°032% ; hypoxanthine as 
nitrate, 0°0034% ; guanine and xanthine are only present in traces ; 
this suggests the presence of guanase and oxydase, and the absence of 
adenase, as in other human tissues. Creatine and creatinine were 
determined by Folin’s method ; the creatinine present amounted to 


0°016% of the fresh tissue ; creatine was practically not present. 
W. D. H. 


The Influence of Certain Alcohols, Hydroxy- and Amino- 
acids of the Aliphatic Series on the Sugar and Nitrogen 
Excretion in Phloridzin Diabetes of the Dog. I. Pau. 
Hoéckenporr (Biochem. Zeitsch., 1909, 23, 281—303).—To starving 
dogs receiving phloridzin injections, various alcohols, amino-acids, and 
other substances were administered, and the alterations caused in the 
nitrogen and sugar excretions were noted. It was found that the 
administration of those alcohols which contain an uneven number of 
carbon atoms causes, almost always, an increased sugar excretion. In 
the case of propyl alcohol this increase is not regular. The alcohols 
with three and five carbon atoms caused a diminution of the nitrogen 
output. The alcohols with an even number of carbon atoms did not 
cause an increased sugar excretion ; neither did n-valeric acid. In 
this case both the sugar and nitrogen excretion were somewhat 
diminished. Fermentation-lactic acid caused a slight increase of 
sugar excretion and diminution of nitrogen excretion ; d-l-alanine 
caused a slight increase in the sugar, and also an increase in the 


nitrogen. Olive oil caused an increase in the nitrogen output. 
a] 
S. B.S. 


Phloridzin Diabetes. I. A. Ex.anpsen (Biochem. Zeitsch., 1910, 
23, 329—360).—Phloridzin glycosuria is not regarded as a primary 
hepatogenous or renal production of sugar, and so Minkowski’s 
theory is held to be untenable. It originates owing to the passage of 
phloridzin through the kidney, calling forth there an abnormal 
elimination of sugar by that organ, which is probably a true secretion. 
The sugar in the blood is removed in this way, but as the amount of 
sugar in the carotid blood does not diminish, it is necessary to suppose 
that a secondary compensatory sugar production occurs in the liver, as 
Bang has proved to be the case. The maximal amount of sugar in the 
urine occurs simultaneously with the maximum of phloridzin excretion, 
and it ceases at the same time as, or shortly after, the excretion of 
phloridzin ceases. W. D. H. 


Gout. F. Gupzent (Biochem. Zeitsch., 1909, 23, 275—277).— 
Polemical. The author contends that the conclusions of Bechhold 
and Ziegler (Abstr., 1909, ii, 916) are unjustified, as it is theo- 
retically impossible for uric acid to exist as such in serum. It 
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must exist in the form of a sodium salt which will form super- 
saturated solutions, the degree of supersaturation of which will depend 
on rate of formation and other circumstances. He holds, also, that the 
conclusions of these authors are unjustified, because the analyses 
are incomplete, no account having been taken of the carbon dioxide 
tension of the solutions, and that it is impossible to entirely free the 
deposits analysed from serum and other substances. The author also 
states that other physico-chemical laws have not been taken into 
account in the investigations criticised. S. B.S. 


The Influence of Alcohol on the Quantity of Phosphatides 
in Animal Organs. Napine SieBer (Biochem. Zeitsch., 1909, 23, 
304—323).—'The phosphatides were estimated in the organs of animals 
which had received alcohol, and in those of control animals which had 
received no alcohol, and had been kept under otherwise similar 
conditions. The organs of the former showed a smaller lecithin 
content than those of the latter, the diminution varying from 0°57% 
in the stomach wall to 11% in the brain, these numbers being the 
mean of several experiments. S. B.S. 


The Chemical Constitution and Physiological Action of 
Alcohols and Acids. II. Jacques Lozp (Biochem. Zeitsch., 1909, 23, 
93—96. Compare Abstr., 1909, ii, 168).—The minimum quantities 
of alcohols necessary to convert negatively heliotropic copepoda into 
positively heliotropic organisms were determined. The higher the atomic 
weight of the alcohol, the greater was the activity. The same result 
was also obtained with daphnia. The narcotic effect was similar to 
the heliotropic effect. The heliotropic action of the acids is much 
stronger than that of alcohols. Hydrochloric, nitric, and sulphuric 
‘acids have about the same action as formic acid. The increased action 
of the fatty acids with higher molecular weights is not so marked as 
in the case of the alcohols. 8. B.S. 


The Fate of Histidine in the Body of the Dog. Karsarina 
Kowa.ewsky (Biochem. Zeitsch., 1909, 23, 1—4).—The ingestion of 
histidine hydrochloride caused an increase in the acidity in the urine 
(even when sodium carbonate was administered), and a large increase 
in the total nitrogen and ammonia output in the urine, the ratio of 
ammonia to total nitrogen being also increased. The results indicated 
degradation of the body proteins. Methyliminazole acted toxically 
when administered to a dog. S. B. 8. 


Chemistry of Vegetable Physiology and Agriculture. 


Action of Sodium Benzoate on the Multiplication and 
Production of Gas by Various Bacteria. CuristiAn A. HERTER 
(J. Biol. Chem., 1909, '7, 59 —-67).—Food preparations containing 0°1% 
of sodium benzoate nearly always contain small numbers of bacteria, 
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chiefly of the spore-bearing kind. In dextrose bouillon, the same 
percentage only slightly inhibits Bacillus coli and other intestinal 
bacteria. Gas production may, however, be considerably hindered. 
When mixed fecal bacteria are introduced into dextrose bouillon 
containing 0°1 to 0°2% of sodium benzoate, the bacteria are unequally 
inhibited. In general, the organisms of the Bacillus colt type are more 
inhibited than cocci. W. D. H. 


Decomposition of Nitrates by Bacteria. 8S. A. Sewerin (Centr. 
Bakt. Par., 1909, ii, 25, 479—492. Compare Abstr., 1909, ii, 479)— 
Denitrification experiments with Bacillus pyocyaneus and Vibrio 
denitrificans showed that both microbes can frequently utilise dung, 
straw, and urine as a means of increasing denitrification in a marl, 
whilst in a black soil these substances were not utilised, although 
the microbes grow readily in the soil without manure. In one experi- 
ment the addition of a very large amount of dung (8%) resulted in a 
reduction of the amount of nitrate by 17% when the soil was inoculated 
with Bacillus pyocyaneus, but no effect was produced with Vibrio 
denitrificans. N. H. J. M. | 


Alcoholic Fermentation in the Presence of Sulphurous 
Acid. M. Emmanvet Pozzi-Escor (Bull. Assoc. Chim. sucr. Dist., 
1909, 27, 561—562).—The author does not agree with the statement 
made by Martinand (Abstr., 1909, ii, 823) that yeasts do not ferment 
sugar solutions in the presence of sulphurous acid. Pure yeasts which 
the author employed in his experiments became acclimatised to the 
presence of this acid. It is also pointed out that the beer yeast used 
by Martinand does not under ordinary conditions readily ferment 
sucrose in acid solution. W. P.S. 


The Influence of Fermented Sugar Solutions on the 
Respiration of Wheat Seedlings. 8. Kostryrscuerr (Biochem. 
Zeitsch., 1909, 23, 137—142).—Dextrose solutions were fermented by 
zymin until they no longer exerted a reducing action on Fehling’s 
solution ; the alcohol was then distilled off. Seedlings soaked in such 
solutions showed an increased output of carbon dioxide, equivalent to 
142% in twelve hours, as compared with seedlings which had been soaked 
in water. No increased alcohol production could, however, be detected, 
and the author assumes that the action is due to increased normal 
respiration, and not to alcoholic fermentation ; the amount of oxygen 
used up, furthermore, does not increase in the same ratio as the carbon 
dioxide production. 8. B.S. 


The Influence of Mineral Salts on the Respiration of Germin- 
ating Seeds. W. Za.eskiand A. RernnarD (Biochem. Zeitsch., 1909, 
23, 193—214).—The authors give the results of some, preliminary 
investigations of the action of various salts on the seeds of Lupinus 
angustifolius, Zea mais, and Pisum sativum. The solutions investigated 
include Knop’s solution and magnesium sulphate, potassium dihydrogen 
phosphate, potassium nitrate, magnesium sulphate, and other salt solu- 
tions, and also of solutions containing mixtures of salts. In each case the 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. ii. 149 


output of carbon dioxide was measured and compared with the output of 
the same seeds grown in pure water. The results are expressed as the 
number of mg. of carbon dioxide expired per hour by one hundred seeds. 
The action of the salts was not the same on all the varieties of seed 
tested, and depends, perhaps, on the mineral content of them. 
Attention is called to the possible antagonistic action of various ions, 
such as has already been observed in other biological processes. 
S. B.S. 


The Part Played by Oxygen in the Formation of Protein 
in Plants. W. Za.eski1 (Biochem. Zeitsch., 1909, 23, 150—152),— 
The author has already shown that there is a considerably greater 
formation of proteins in the bulbs of Al/iwm cepa which have been 
punctured as compared with intact bulbs (Abstr., 1901, ii, 619 ; 1902, 
ii, 348). He now extends this observation to pea seeds. A control 
was dried at 60—70°, and two other similar portions were kept, one 
in dry air, and the other in a dry oxygen-free atmosphere. The two 
latter portions contained more protein than the former, the portion 
which was kept in presence of oxygen containing the largest quantity 
of the three. There was no change in the amount of total nitrogen. 
The analyses were carried out by Stutzer’s method. The author 
attributes the increased protein formation in oxygen to the increased 
energy supply to the seeds, and he assumes, therefore, that the action 
is only indirect. S. B.S. 


Selective Absorption of Ions by Roots. Enrico PANnrANeELLI 
and M. Sexxa (Atti R. Accad. Lincei, 1909, [v], 18, ii, 481—488).— 
By means of plantlets of dwarf Cucurbita pepo, the authors have 
investigated the selective action of the absorptive epithelium of the 
roots on the anions and cations of various salts. The results confirm 
the capacity of this membrane of functioning as a septum unequally 
permeable for different ions, the amounts of the latter absorbed for 
various salts being given, in mg.-ions, in the following table : 


KCL CaCl,  K,S0, CaSO, KH,PO, CaHPO,. 

Cation 23°38 0 11°6 0 1°15 1°10 

Anion 30°68 51°39 18°07 1°98 49°04 78°93 
In the case of the four soluble salts, potassium chloride, calcium 
chloride, potassium sulphate, and potassium dihydrogen phosphate, the 
amounts of carbon dioxide emitted by the young roots were determined, 
but on comparing these amounts with those of the cations remaining 
in excess, no general rule is observable. With calcium sulphate and 
the phosphate CaHPO,, however, it appears that, the more rapid the 
absorption of the anion compared with that of the cation, the more 
carbon dioxide is emitted by the roots. This phenomenon is based on, 
at least, the two following causes: (1) increase of the respiring surface 
and mass by the accelerated development of the roots produced by the 
alimentary and catalytic influences of the rapidly absorbed anions ; 


(2) the direct influences of these anions on the respiratory activity. 
T: E. P. 
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Nitrogenous and Mineral Composition of Ornamental 
Plants. ALexanpRE H&sert and Georces Trurraut (Bull. Soc. 


chim., 1910, [iv], '7, 31—37).—With a view to the preparation of 
appropriate compound and complete manures for garden plants, the 
authors have determined the amounts of nitrogen and mineral con- 
stituents present, per kilogram of fresh plant, in a large number of 


species grown for horticultural purposes. These are tabulated in the 
T. A. A. 


original. 


Chlorophyll. VII. Comparative Investigation of the Chloro- 
phyll of Different Plants. Ricnarp WIuLLSTATTER, FERDINAND 
Hocueper, and Ernst Hue (Annalen, 1910, 371, 1—32. Compare 
Willstitter and Benz, Abstr., 1908, i, 199).—The existence of two 
distinct chlorophylls has been definitely established by Willstatter 
and Benz (Joc. cit.). Crystalline chlorophyli is now shown to contain 
two methoxy! groups, whilst amorphous chlorophyll, from determina- 
tions with phaeophytin, contains one phytol residue and one methoxyl 
group for each atom of magnesium; phaeophorbin, derived from 
crystalline chlorophyll, is likewise a dimethyl] ester. 

The primary object of this investigation was to ascertain the extent 
of the distribution of these chlorophylls in the vegetable world, the 
method employed being as follows: the chlorophyll is extracted from 
the dry material by means of alcohol, and converted as completely as 
possible by oxalic acid into the magnesium-free decomposition product ; 
the latter is then hydrolysed quantitatively, the weight of phytol 
obtained being a measure of the phaeophytin and, consequently, of the 
amorphous chlorophyll present in the plant. 

Determinations made with grass, plantain, and stinging nettle, 
collected from various localities and at different times of the year, in- 
dicate that the nature of the chlorophyll is not influenced by these 
factors, a result not in accord, apparently, with the conclusion drawn 
by Borodin from his investigations (Bot. Zeit., 1882, 40, 608). 

The results of the analyses of the chlorophyll of seventy plants 
taken from thirty-six families are recorded. These show that phytol 
is distributed widely in nature; with the exception of one family 
(Verbenacae), of which only one variety was examined, representatives 
of all the families investigated have been obtained in which phytolester- 
chlorophyll preponderates. In six cases the proportion of phytol 
was small, namely, in Stachys silvatica, Galeopsis versicolor, Galeopsis 
tetrahit, Datura stramonium, Verbena officinalis, and Scrophularia 
nodosa ; crystalline chlorophyll was isolated from the first four, also 
from Lamium maculatum, which with Atropa belladonna and Salix 
occupies an intermediate position. The distribution of crystalline 
chlorophyll indicated by these results does not appear to be as great 
as was deduced by Borodin (loc, cit.) and Monteverde (Acta Horti 
Petropolitant, 1893, 18, 123). 

The basic decomposition product obtained from the various prepar- 
ations of phaeophytin from seventy plants is in the majority of cases 
principally a mixture of phytochlorin-e and phytorhodin-g ; the latter 
compound is the principal decomposition product of phaecophytin from 
Pinus silvestris and Betonica officinalis, whilst it is not present in the 
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decomposition product of phaeophytin from Urtica dioica and Salix. 
Analyses of the basic compounds just mentioned point to a larger 
proportion of carbon to nitrogen than that represented by the formule 
given by Willstitter and Hocheder (Abstr., 1907, i, 780). 

The proportion of chlorophyll in the leaves of various plants has 
been estimated colorimetrically by comparison of the alcoholic extract 
with a standard solution of crystalline chlorophyll ; it is found to 
vary from 0°5% to slightly over 1% of the dry material, a value 
smaller than that given by Tschirch. W. H. G. 


Adenium Hongkel, the Ordeal Poison of the French Soudan. 
Em. Perrot and M. Leprince (Compt. rend., 1909, 149, 1393—1395). 
—An aqueous-alcoholic extract of the flowers of Adeniwm Hongkel, 
from Upper Senegal, showed intense toxic properties. By extraction 
with chloroform, a neutral, yellow, amorphous substance was obtained, 
agreeing approximately with the formula C,,H,,O,. The substance 
has m. p. 84—85°, and is characterised by the reddish-violet coloration 
developed with sulphuric acid, and by its marked sternutative action. 
Physiological experiments suggest that it belongs to the group of 
cardiac poisons resembling stropanthine. W. O. W. 


Presence of a Glucoside, which is Decomposed by Emulsin, 
in the Leaves and Twigs of Hremostachys laciniata. JosrpH . 
Kuourt (J. Pharm. Chim. 1910, [vii], 1, 17—19).—The leaves and 
young shoots were extracted with alcohol, the solvent distilled off, and 


the residue dissolved in an aqueous solution of thymol. Of this 
solution, half was treated with invertase, when its optical rotation rose 
from — 14’ to 36’. It was then boiled to destroy the invertase, and, 
on cooling, emulsin was added. Under the influence of this ferment, 
the rotation changed to +6’, indicating the presence of a glucoside. 
This deduction was confirmed by the similar action of emulsin on an 
aqueous solution of that portion of the alcoholic extract soluble in a 
mixture of alcohol and ethyl acetate. Determinations of the amount 
of reducing sugar formed indicated that the glucoside present has not 
been described previously. i. A. HL 


A New Cupric Salt and its Application as a Fungicide for 
Diseases of the Vine and other Plants. Puitieprpe MALvezin 
(Bull. Soc. chim., [iv], 5, 1096—1098).—See this vol., i, 91. 


Oxidation Taking Place in Wines. Puxi.ippE MALvEzIN (Ann, 
Chim. anal., 1910, 15, 15—-19).—In order to ascertain the action of 
various oxidising substances on wine, the author has made a number 
of experiments in which wine was treated with copper oxide, nitric 
acid, etc. Whilst simple eration for a period of five minutes was 
without effect on the different constituents of the wine employed in 
the experiments, the addition of 125 grams of cupric oxide to 1 litre of 
wine caused, after a lapse of five and a-half hours, a decrease in the 
quantity of non-volatile acids and of glycerol present, whilst the amount 
of volatile acids showed a slight increase. In the case of another wine, 
which was treated with 0:2% of 40% nitric acid, and the action allowed 
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to continue for four days, the quantity of esters originally present was 
trebled ; the glycerol, however, was diminished to the extent of about 
30%. This action of the nitric acid was still more marked after twelve 
days’ contact. The author agrees with the opinion of other observers 
that the presence of small quantities of iron and manganese has an 
effect on the formation of aldehydes and esters ; he is also of opinion 
that it is not necessary that these metals should be derived from the 
soil by the grapes and pass into the wine as organic salts. It is 
possible that accidental contact with a metal will result in sufficient 
of the latter being dissolved to play an important part in the oxida- 
tion processes taking place subsequently in the wine. As cupric salts 
have such strong oxidising properties, it is advisable not to use copper 
vessels for containing wine, as even traces of the metal when dissolved 
may lead to alterations in the character of the wine. W. P.S. 


Disappearance of Sulphur Dioxide. Huserr (Ann. Chim. anal., 
1909, 14, 453—-454).—The author attributes the rapid disappearance 
of sulphur dioxide from wines, not to oxidation, but to the formation 
of a stable combination with substances of an aldehydic nature. This 
may be shown experimentally by adding to sulphited wines a little — 
urotropine (hexamethylenetetramine) ; the amount of total sulphur 
dioxide is at once reduced. L. pe K. 


Difference of Races and Individual Beets with Regard to 
their Composition. Kari Anpriix, V. Barros, and J. UrsBan 
(Zeitsch. Zuckerind. Bohm., 1910, 34, 221—237).—Different races of 


sugar-beet, grown under the same conditions, show differences in 
composition, especially in the pure ash. The ash of roots with high 
percentage of sugar contains more calcium, magnesium, and phosphoric 
acid, and less sodium, than roots with low percentage of sugar; and 
they contain less alkalis to 100 parts of sugar. 

Individual roots of different races, grown under the same conditions, 
may show essential variations in composition.. 

The amount of mineral constituents taken up per 100 parts of 
sugar varies both in individual roots of different races and of the 
same race. Roots with high percentages of sugar now take up less 
inorganic bases than was found to be the case by Walkhoff in 1874. 

N. H. J. M. 


Analytical Chemistry. 


Manipulation of Small Precipitates. Qualitative and 
Quantitative Micro-chemical Analysis. Friepricn Emicr and 
JuLius Donau (JMJonatsh., 1909, 30, 745—757).—Micro-filters of paper 
are cut about 6—8 mm. in diameter, and placed on the thickened end 
of a capillary tube, which is cut square and polished. The tube acts 
as a funnel, and is placed in a suitable apparatus so that suction can be 
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applied. The application of a little vaselin to the rim of the filter, and 
its depression in the centre over the capillary by means of a glass rod, 
enables large drops to be filtered without danger of any loss owing to 
the liquid flowing off the paper. The precipitate is collected on the 
filter, washed, and placed in a sheet of platinum foil, which cin be 
wrapped round it, and so prevent loss during drying, ignition, and 
weighing. A Nernst micro-balance was used for the weighings. A 
number of simple qualitative and quantitative estimations have been 
performed accurately and quickly in the manner described. LE. F. A. 


Apparatus for Filtering at aConstant Temperature. ALFRED 
EIsENSTEIN and Friepricn Zirrer (Chem. Zeit., 1909, 33, 1330).— 
The apparatus consists essentially of a filtering tube surrounded by a 
constant-temperature jacket, the constant temperature being main- 
tained either by a freezing mixture or by circulation of a liquid of 
known temperature. The filtering tube is made of three lengths of 
glass tubing of different widths, the two upper sections being con- 
tained in the constant-temperature jacket. A piece of platinum or 
copper wire gauze is placed at the lower joint, and on this can be 
placed the filter paper. The upper joint is ground to fit the elonga- 
tion of the bulb of a thermometer, so that the top tube can be cut off 
from the middle one. If a substance is to be extracted at a constant 
temperature, it is placed in the middle section of the filtering tube, 
above the wire gauze; the upper joint it then closed by the thermo- 
meter, and the solvent poured into the top tube. When everything 
has attained a constant temperature, the thermometer is raised and 
the solvent allowed to percolate through the contents of the middle 
section. 

The estimation of paraffin in paraffin shale, by Holde’s method, is 
described to illustrate the working of the apparatus. T. 8. ®. 


The Influence of Neutral Salts on Indicators. Lronor 
MicwHaE.is and Peter Rona (Biochem. Zeitsch., 1909, 23, 61—67).— 
The influence of various neutral salts on the shade of the indicator 
colour was investigated, the hydrogen-ion concentrations being chosen 
for each particular indicator in which the latter is most sensitive, 
according to the determinations of Friedenthal. In some cases the 
addition of salt alters the nuance, so as to indicate increased acidity, 
in others, increased alkalinity. In the case of Congo-red, the authors 
think the change is due to the action of the salt in precipitating the 
dye ; in other cases, they assume the change to be due to a different 
dissociation constant of the indicator in the new medium. The correc- 
tion due to the presence of salts is negligible when the concentration 
reaches 1/8 normal (a concentration met with physiologically), 
except in the case of methyl-violet, Congo-red, and neutral-red. 
When necessary, @ correction can be made in the Friedentha] method 
by adding salt to the control solution, The disturbing influence of 
proteins is much greater than that due to salts. S. B. 8. 


A New Sensitive Indicator. Dimethyl-Brown. M. EmmManuen 
Pozzi-Escor (Bull. Assoc. Chim. Sucr. Dist., 1909, 27, 560—461).— 
The indicator is prepared by treating anthranilic acid in hydrochloric 
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acid solution with an excess of nitrous acid at the ordinary temper- 
ature ; the diazo-substance obtained is combined with p-dimethylaniline, 
and the product is boiled with a large excess of hydrochloric acid and 
p-dimethylaniline hydrochloride. The solution is filtered while hot, 
and the filtrate is saturated with sodium chloride. The precipitate 
formed adheres to the sides of the vessel containing the mixture, and 
is washed rapidly with cold water. On dissolving the precipitate in 
alcohol, a solution is obtained which shows a brown coloration in 


neutral or acid aqueous solutions ; alkalis change the colour to yellow. 
W.P.S. 


Systematic Detection of the More Important Acids. 
THappEevs Mitopenpski (J. Russ. Phys. Chem. Soc., 1909, 41, 
1301—1306).—The method devised by Abegg and Herz (Abstr., 1900, 
ii, 436) for the separation and identification of acids, besides omitting 
several important radicles, possesses several disadvantages. Thus, 
the barium (group III) and calcium salts (group II) are very similar 
in their solubilities, and if excess of the reagent is used, the calcium 
precipitate always contains radicles belonging to group III ; further, — 
the detection of thiocyanates in the form (FeCNS), masks the presence 
of iodides. 

The author has modified the system so as to avoid these dis- 
advantages. After giving a number of preliminary tests, he proceeds 
to the systematic scheme, the various groups being as follows : 

(1) Strontium group, including phosphite, phosphate, arsenite, 
arsenate, sulphite, carbonate, tartrate, oxalate, fluoride, sulphate, and 
part of the borate. (2) Lead group, used if an iodide is present and 
containing iodide and sulphide ; thiocyanate detected in the filtrate. 
(3) Zine group, precipitated from the filtrate from group (1) and con- 
taining cyanide, ferro- and ferri-cyanide, and sulphide. (4) Silver 
group, comprising thiosulphate, iodide, bromide, chloride, and thio- 
cyanate ; chlorate and acetate detected in the filtrate. Details are 


given for the examination of the various group precipitates. 
z. mF. 


The Detection of Hydrofluoric Acid in Presence of 
Fluorides. Wattrer Cronuemm (Biochem, Zeitsch., 1909, 23, 
143—146).—As hydrofluoric acid is used as an antiseptic in food- 
stuffs, from which it is afterwards precipitated in the form of an 
insoluble salt, it is of importance to know whether traces of the acid 
remain in products which have been treated in this manner. As 
hydrofluoric acid is insoluble in alcohol and ether, whereas the salts 
are soluble, the two solvents are added to the sample under investiga- 
tion. The fluorides are slowly precipitated from the supernatant 
liquid ; the free acid remaining in solution is precipitated by calcium 
or barium hydroxide. In these two precipitates, fluorine can be 
detected by Hefelmann’s (glass-etching) method, which can detect 


1 part in 800,000. S. B. 8. 
Action of Iodine on Sodium Dithionate or Trithionate in 


Solution. Josreru A. Muiirr (Bull. Soc. chim., 1909, [iv], 5, 
1119—1121).—The object of this work was to ascertain whether 
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sodium thiosulphate could be estimated in presence of sodium 
dithionate or trithionate by titration with standard iodine solution. 
It was found that both the dithionate and the trithionate decolorise 
iodine solution when their solutions are warmed, but that in cold 
solutions, either neutral or acidified with acetic acid, the action is so 
slow that sodium thiosulphate can be safely titrated with iodine 
in their presence. T. A. H. 


Volumetric Estimation of Selenious Acid in Alkaline 
Solution by Permanganate. Luic1 Marino (Zeitsch. anorg. Chem., 
1909, 65, 32—-37).—None of the usual methods of titrating selenious 
acid are trustworthy under all conditions. Titration with permanganate 
in acid solution gives an uncertain end-point, but good results are 
obtained in alkaline solution according to the equation : 2KMnO,+ 
3Se0, = K,0 + 2MnO,+ 38eO,. The V/5-permanganate solution is 
prepared by dissolving 6 grams of potassium permanganate in 800 c.c. 
water, and adding 40 grams of potassium carbonate and 0°4 gram of 
potassium hydroxide; V/5-oxalic acid is used to standardise the 
solution. The selenious acid solution is made just alkaline with 
sodium hydroxide, titrated with permanganate, heating, and stirring 
well until the supernatant liquid is violet. It is then acidified with 
sulphuricsacid and titrated with oxalic acid until ail the manganese 
dioxide has dissolved. After cooling to 80—90°, the excess is titrated 
with permanganate. 

Low results are obtained in the presence of chlorides, owing to the 
volatility of selenium chloride. Nitrates should be removed by 


evaporating with zinc sulphate and dilute sulphuric acid. The method 


is applicable to insoluble selenites. C. H. D. 


Estimation of Total Nitrogen in Urine. Hucuer (Ann. Chim. 
anal., 1909, 14, 453).—Five c.c. of pure sulphuric acid are introduced 
into a 500 c.c. flask, which is then placed in an inclined position on a 
wire gauze and heated until sulphuric fumes appear. A mixture of 
10 c.c. of urine and 25 c.c. of sodium persulphate solution (20 grams 
in 100 c.c.) is now added drop by drop, and the whole is then heated 
again until quite colourless. When cold, 10 c.c. of water and 2 drops 
of phenolphthalein are added, and the liquid is neutralised carefully 
with pure aqueous sodium hydroxide; D1:26. After diluting to 
100 c.c., an aliquot part is taken for the gasometric estimation of the 
nitrogen by the hypobromite method. L. pe K. 


Source of Error in Estimating Ammonia. Errmenne Barra 
(Bull. Soc. chim., 1910, [iv], '7, 8—9).—It was found that in using 
Schloesing’s method for the estimation of nitrogen as ammonia, new 
block-tin worm condensers absorbed considerable quantities of 
ammonia, and accurate results were only obtained after the condensers 
had been used some time, Granulated tin absorbed only traces 
of ammonia, so that probably the loss was due to the presence of 
grease or tin oxides in the new condensers. 2. A. EL. 


Estimation of Nitrogen in Nitrates by Reduction with the 
System Aluminium-Mercury. M. Emmanvuet Pozzi-Escor (Compt. 
rend., 1909, 149, 13880—1381).—Not more than 0°5 gram of the 
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nitrate is treated in a Schloesing flask with 4 to 5 grams of aluminium 
turnings and a few drops of mercuric chloride solution ; a little water 
is then added, and, after some minutes, when the action has ceased, a 
little alkali. After distilling off the ammonia, some sodium 
hypophosphite is added to decompose mercurammonium compounds. 


The process has given excellent results with soils and manures. 
W.O. W. 


Detection of Arsenic Acid in Presence of Arsenious Acid 
by means of Magnesia Mixture. Oscar Lutz and R. Svinne 
(J. Russ. Phys. Chem. Soc., 1909, 41, 1488—1491).—Magnesia 
mixture being recommended by many authors as a means of detecting 
arsenic acid and its salts in presence of arsenious acid (only the ion of 
the arsenic acid being precipitated in the form of the salt, 

MgNH,As0O,,6H,0), 

the authors have tested the reaction in presence of various proportions 
of ammonia and ammonium salts. The results show that, in presence 
of a sufficiently large amount of arsenious acid, the separation of 
arsenic acid by means of ordinary magnesia mixture is impossible. 
Further, aqueous or ammoniacal solutions of arsenious acid are less 
sensitive to the action of magnesia mixture than solutions of sodium 
and potassium arsenite. Qualitative separation may be attained under 
certain conditions of dilution, that is, for concentrations of the 
arsenious ion less than //200 if ordinary magnesia mixture is 
employed, or less than 1//50 if a large proportion of ammonium salts 
is present ; but at such dilution, the lower limit of sensitiveness for 
arsenic acid may be passed. But, as the proportions of the two 
anions are usually unknown, and as the operation of dilution is too 
complicated for qualitative purposes, this method of — the 
arsenic from the arsenious ion is not practicable. 


Detection of Boric Acid in Butter and Milk. E. Gauvry 
(Ann. Chim. anal., 1910, 15, 14—15).—A_ portion of the butter is 
melted with a small quantity of hot water, the aqueous layer is 
separated, filtered, and the filtrate is treated with a few drops of 
barium hydroxide solution. After the addition of a little alcohol, the 
mixture is subjected to centrifugal action, the clear solution is 
decanted, and the precipitate is treated with about 1 c.c. of hot 
concentrated oxalic acid solution. The barium oxalate, which dissolves 
in the excess of oxalic acid, is reprecipitated by the addition of alcohol 
and separated. The clear alcoholic solution is then evaporated after 
the addition of a few drops of an alcoholic solution of turmeric, As 
the evaporation proceeds, the edges of the liquid show a red coloration 
should boric acid be present, and eventually a red residue is 
obtained, The coloration is given by as little as 0:0001 gram of 
boric acid. In the case of milk, the test is applied to the ash. 

\ fe ve 


Ultimate Analysis of Coals Containing [Hydrated] Clays. 
A. Lissner (Chem. Zeit., 1910, 34, 37—38).—If coals containing clay 
are submitted to the usual ultimate analysis, a large proportion of the 
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water collected is due to combined water contained in the clay, which a 
previous drying at 120° has failed to remove. The author, therefore, 
recommends the removal of the hydrated clay before proceeding to 
combustion. 

The weighed portion of the sample is heated on the water-bath with 
a mixture of 2 vols. of fuming hydrofluoric acid and 1 vol. of hydro- 
chloric acid; D118. A twice or thrice repeated evaporation suffices 
to decompose the silicate. The residue is then treated with hot 
water, and collected on a dried and weighed filter. After drying at 
100°, the filter and contents are submitted tothe usual organic com- 
bustion. Allowance is made for the carbon and hydrogen yielded by 
the filter-paper, which may be taken as consisting of pure cellulose. 

When dealing with samples chiefly consisting of clay, the process is 
as follows: The carbon is estimated in about 1 gram of the sample as 
usual, A similar quantity of the sample, which need not be weighed 
accurately, is then treated with acid as described, and collected on a 
filter. After drying for two hours at 100°, the carbonaceous matter is 
detached from the filter, andalso submitted to analysis. In this way 
the proportion of hydrogen to the carbon is found, and the amount of 
carbon in the sample being accurately known, the hydrogen is found 
by a simple calculation. L. DE K. 


Estimation of Carbon Monoxide in Air. E. GouraL (Ann. 
Chim. anal., 1910, 15, 1—7).—A portable apparatus is described for 
the estimation of carbon dioxide, the process employed depending on 
the oxidation of the monoxide to dioxide by means of iodic anhydride 
according to the equation: 5CO+I1,0,=I,+5CO,. The iodic 
anbydride is contained in a tube, and is heated for some hours in a 
current of oxygen at a temperature of 200° before being used. 
During tho estimation, the tube and its contents are heated to a 
temperature of 70° by means of a water-jacket, and the air under 
examination is drawn through the tube after having passed succes- 
sively through wash-bottles containing acidified copper sulphate solu- 
tion, potassium hydroxide solution, and concentrated sulphuric acid 
respectively. A filter, consisting of a tube filled with cotton-wool, 
may be placed before the wash-bottles. The volume of air drawn 
through the tube is ascertained by measuring the volume of water 
leaving the aspirator, and the rate of flow is regulated at about 1 litre 
per hour. The iodine liberated by the action of the carbon monoxide 
on the iodic anhydride is collected in a vessel containing either chloro- 
form and water or potassium iodide solution ; this vessel is placed 
between the exit end of the tube and the aspirator. The iodine 
collected is estimated by comparison with standard iodine solutions or 
by titration with standard thiosulphate solution. ‘The process may 
also be employed for the estimation of the occluded carbon monoxide 
in steel ; for this purpose, the steel is dissolved in potassium cupric 
chloride solution, and the gases evolved are passed, together with a 
current of pure air, through the tube containing the iodic anhydride, 

W. P.S. 


[Estimation of] Carbon Monoxide in Steels, E. Gouta 
(Compt. rend., 1909, 149, 1129—1131).—Comparo this vol,, ii, 129, 
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Titration by means of Borax in Presence of Glycerol. 
N. TananaeErF and D. Tsuxerman (J. Russ. Phys. Chem. Soc., 1909, 41, 
1469—-1481).—Borax in presence of glycerol may be employed to 
titrate, not only pure alkali hydroxide, but also, on boiling, alkali 
hydroxide containing carbonate (compare Rupp, Abstr., 1907, ii, 194). 
The titration may be effected by adding alkali hydroxide to a solution 
containing borax and glycerol, and also by adding a solution of borax 
to one containing alkali hydroxide and glycerol. Titration with borax 
in presence of glycerol affords an excellent method of estimating 
alkali hydroxide in presence of carbonate. x. Ei F. 


Estimation of Zinc in the Presence of Iron. James M. TayLor 
(J. Soc. Chem. Ind., 1909, 28, 1294—-1295).—The process is based on 
the fact that a dilute neutral solution of zine is precipitated by 
hydrogen sulphide with liberation of the acid, whilst ferrous salts are 
not affected. 

Five to ten c.c. of the solution containing 0°1—0'3 gram of zinc are 
put into a flask, 20 c.c. of saturated solution of ammonium chloride 
are added, and any free acid is carefully neutralised with V/2-sodium 
hydrogen carbonate, with a drop of methyl-orange as indicatcr ; 
100 c.c, of saturated solution of hydrogen sulphide are now added, and 
the solution is titrated with V/2-sodium hydrogen carbonate, which 
should be added at. first at the rate of 2 or 3 drops per second, and 
afterwards, when the precipitate turns greyish, more slowly. The end- 
point is reached when the colour changes to a decided chocolate 
(formation of iron sulphide). One c.c. of NV/2-sodium hydrogen 
carbonate=0°016 gram of zinc. In this process it is necessary that 
the iron should be in the ferrous state, and no other metals precipitable 
by hydrogen sulphide should be present. L. DE K. 


New Volumetric Method for the Hstimation of Copper. 
Jean A, Sancnez (Bull. Soc, chim., 1910, [iv],'7,9—17).—The process 
depends on the precipitation of the copper as cupric ferrocyanide, and 
the solution of this, in a solution of potassium cyanide, previously 
standardised against a copper solution of known strength. The change 
in colour from the reddish-brown of copper ferrocyanide to the faint 
greenish-yellow of potassium cuprocyanide is used as indicating the 
end-point. 

The precautions to be observed are as follows: the solution titrated 
should contain the equivalent of not more than 0°1 gram of metallic 
copper, and must be exactly neutralised ; it must be free from iron, 
lead, zinc, nickel, cobalt, or manganese, and should contain no ammonia 
or ammonium salts. The results are not influenced by the presence of 
tin, antimony, or arsenic, or by most organic acids, provided the latter 
are exactly neutralised. Exact details for using the method are given 
in the original, which also contains two tables of results obtained by 
its use. T, A. H. 


Volumetric Estimation of Lead with Alkaline Per- 
manganate. -Juius F. Sacuer (Chem. Zeit., 1909, 33, 1321—1322). 
-—A criticism of Bollenbach’s method (Abstr., 1908, ii, 68) for the 
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volumetric estimation of lead by means of alkaline permanganate. In 
Bollenbach’s earlier experiments he found that one molecule of 
permanganate oxidised 3 atoms of lead, but later experiments (Abstr., 
1909, ii, 1054) gave the number 3°34. The author shows that the 
latter figure is probably due to the sodium hydroxide used containing 
carbonate. He also finds that with increasing concentration of sodium 
hydroxide, the amount of lead nitrate necessary for the reduction of a 
given quantity of permanganate decreases, the temperature of 
experiment being 75—80° Only when a series of estimations is 
carried out under exactly the same conditions do the results agree, and 
even then, the average error is 0°4% Pb, and is probably caused by 
varying temperature in different experiments ; the lower the tempera- 
ture the more lead nitrate is necessary for complete reduction of the 
permanganate. The action of varying concentrations of sodium 
hydroxide is probably due to its solvent effect on the lead sesquioxide, 
resulting in the re-formation of sodium plumbite. The method is quite 
untrustworthy for estimating the lead in materials containing lead 
sulphate. T. &, B. 


Substitution of Bromine and of Iodine for Chlorine in the 
Separation of Cerium from the other Cerium Harths. Puitip 
E. Brownine and Epwin J. Roperts (Amer. J. Sci., 1910, [iv], 29, 
45—46).—The authors state that Mosander’s process (passing chlorine 
through a solution of an alkali hydroxide containing in suspension the 
hydroxides of the cerium group) may be improved by substituting 
bromine forchlorine. At the first treatment some 50% of the admixed 
earths are removed, and, after two more treatments, a deposit of pure 
ceric hydroxide is obtained. It is important to remove the excess of 
bromine each time by heating on a water-bath. 

Iodine also oxidises the cerium and causes the other earths to pass 
into solution, but the reaction is too incomplete to be of any analytical 
value. L, DE K. 


Estimation of Chromium in Chrome Iron Ore. Josrpn A. 
Mutter (Bull. Soc. chim., 1909, [iv], 5, 1133—1136).—Three methods 
were investigated, using pure chromium sesquioxide as the analytical 
material. 

In the first process, the oxide was fused with a mixture of sodium 
hydroxide and potassium nitrate, and the chromate formed, after 
cooling, was dissolved in water, the solution acidified with sulphuric 
acid, and boiled to decompose nitrites, It was then reduced by sodium 
sulphite, and the chromium precipitated with just sufficient ammonia. 
This precipitate was heated with sodium hydroxide and hydrogen 
peroxide solution, the excess of the latter being finally removed by 
prolonged boiling. The solution was then diluted to a known volume, 
and an aliquot portion titrated with potassium iodide and sodium 
thiosulphate (Abstr., 1909, ii, 96). This gave a result equivalent to 
996% of the theoretical. 

In the second process the sesquioxide was fused with a mixture of 
sodium peroxide and potassium hydroxide. The aqueous extract from 
this was filtered to remove a trace of silver derived from the crucible 
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used, boiled during forty minutes, diluted to a known volume, and the 
chromium in an aliquot portion determined as lead chromate, or by 
titration with sodium thiosulphate (loc. cit.). By this latter method, 
the process gave a result equal to 99°2% of the theoretical. 

The Blodget-Britton process, depending on heating the sesquioxide 
with potassium chlorate and soda-lime, did not give good results 
owing to the difficulty of extracting all the chromate from the insoluble 
residue. 

Chromite, even after grinding in a porphyry mortar, requires fusing 
four or five times in succession before it can be completely dissolved 
by either of the first two processes. For each part of the mineral, 
four of sodium hydroxide and eight of potassium nitrate, or five of 
sodium peroxide and eight of potassium hydroxide, are needed for each 
fusion. The aqueous extract of the fused product should be treated 
with a few drops of alcohol to remove any manganese present. 

Both processes give equally good results with chromite, and the 
second is much more rapid, although it entails greater wear on the silver 
crucibles used. T. A. H. 


Estimation of Tungsten in Tungsten-Steel. Lupwic WotTeR 
(Chem. Zeit., 1910, 34, 2).—0°2—0°5 Gram of the sample, which need 
not be finely powdered, is fused in a covered platinum crucible with 
0‘5—1°5 grams of potassium pyrosulphate, and, when sulphuric fumes 
escape, the flame is removed for half a minute and another 45—13°5 
grams of pyrosulphate are added in two portions. The mass is now 
heated gradually to redness and kept so for fifteen minutes. The lid 
is removed, and, when cold, the fusion is treated with 60—75 c.c. of 
water and boiled with 20 ¢c.c. of hydrochloric acid. The tungstic acid 
is collected, washed with 10% ammonium nitrate solution, then dis 
solved in hot dilute ammonia, and evaporated in a weighed platinum 
crucible. On igniting the residue, pure tungstic acid is left. 

Traces of tungstic acid retained in the acid liquid may be recovered 
by evaporating to dryness, heating the residue for one to two hours at 
120—130°, and then boiling with dilute hydrochloric acid, which leaves 
the tungstic acid undissolved. If the presence of silica is suspected, 
this may be expelled by evaporating a few times with a few drops of 
hydrofluoric acid. L. DE K, 


Separation of Vanadium, Molybdenum, Chromium, and 
Nickel in Special Steels. M. Emmanvet Pozzi-Escor (Compt. rend., 
1909, 149, 1131—1132; Ann. Chim. anal., 1910, 15, 7—10).—The 
hydrochloric acid or nitric acid solution of the steel is heated to boiling 
and treated with a large excess of strongly alkaline sodium hypobromite. 
After boiling for some minutes, the insoluble iron and nickel hydroxides 
(also those of manganese and cobalt, if these metals are present) are 
filtered from the solution containing the chromate, molybdate, and 
vanadate of sodium. The precipitate is dissolved in dilute hydrochloric 
acid, and the solution again treated with alkaline hypobromite in 
order to get into solution all traces of chromium, molybdenum, and 
vanadium, 
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The iron and nickel are then readily separated, as also the 
chromium, molybdenum, and vanadium by the usual methods. 
_a FA 


Estimation of Antimony by Gutzeit’s Method. Cuar.es R. 
Sancer and Emit Raymonp Rigcet (Zeitsch. anorg. Chem., 1909, 65, 
16—24. Compare Sanger and Black, Abstr., 1908, ii, 64).—A special 
form of reduction apparatus is used, in which the gas evolved passes 
through a small chamber containing a disk of filter-paper saturated 
with lead acetate solution, which removes hydrogen sulphide and 
supplies the moisture required for the production of a regular antimony 
deposit. The mercuric chloride paper is cut into strips 6—7 cm. long 
and 4 mm. wide, and stored in the dark over calcium chloride. The 
reduction with zinc and hydrochloric acid is continued for thirty 
minutes, and the mercuric chloride paper, which is not coloured unless 
the antimony exceeds 0-07 mg., is developed by means of V/1 ammonia 
for five minutes, The length of the dark band thus produced is com- 
pared with a standard series of strips prepared with known quantities 
of antimony. Organic matter, except tartaric acid, must be absent, 
and the conditions of experiment must be exactly observed. The 
practical limit of sensitiveness of the method is abont 0001 mg. Sb,O,, 
which is a smaller quantity than can be recognised with certainty by 
Marsh’s test. C. H. D. 


Analysis of Columbites and Tantalites. GaBrizL CHESNEAU 
(Compt. rend., 1909, 149, 1132—1135).—The mineral is dissolved by 
heating with a mixture of potassium hydrogen sulphate and sulphuric 
acid. The solid mass which is obtained on cooling is dissolved in 
water, the solution filtered, and the filtrate, after neutralisation with 
ammonium hydroxide, heated to boiling in order to precipitate the 
columbium and tantalum as pentoxides. The washed precipitate is 
digested for twenty-four hours with a tepid solution of ammonium 
sulphide, and then washed with cold 5% hydrochloric acid. While 
moist, it is treated with potassium fluoride and hydrogen fluoride in 
order to obtain the tantalofluoride and columboxyfluoride of potassium, 
which are then separated by the less solubility of the former in 
water. 

The filtrates from the pentoxides of columbium and tantalum 
contain iron, manganese, etc., which are estimated in the ordinary 
way. The pentoxides also contain the silica and titanium dioxide 
present in the mineral; the silica is estimated by treatment of a 
known weight of the pentoxides with hydrofluoric acid. 

The titanium is estimated colorimetrically by means of hydrogen 
peroxide, the colour not being affected by the presence of columbium 
and tantalum ; the pentoxides containing the titanium dioxide are 
dissolved by treatment with a mixture of potassium hydrogen sulphate 
and sulphuric acid. . 8. P. 


Process for the Rapid Estimation of Alcohol. D. SipERsky 
(Bull. Assoc. Chim. Sucr. Dist., 1909, 2'7, 562—563).—The method 
proposed depends on the complete miscibility of ether with concen- 
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trated alcohol. Twenty c.c. of the alcoholic liquid, wine for instance, 
under examination are placed in a stoppered tube, 10 c.c. of ether, 
D 0°724, are added, and 98% alcohol is run in from a burette in 
successive small quantities, the mixture being shaken after each 
addition. At first the ether separates out as a layer, but when 
sufficient alcohol has been added, the ether mixes completely with the 
alcoholic solution. ‘The quantity of alcohol added is then noted, and is 
a measure of the amount of alcohol present originally in the sample. 
The burette employed is graduated so as to give directly the quantity 
of alcohol in the sample ; it is a patented piece of apparatus, and it 1s 
quite possible that an ordinary burette graduated empirically may he 
used in its place. W. P.S. 


New Method for Detecting Traces of Alcohols. E. DE 
Sra@ckLin (Compt. rend., 1910, 150, 43—45. Compare Abstr., 1910, 
i, 196, 198).—A description of a method for the detection of alcohols, 
based on their conversion into aldehydes by a peroxydase system. 
A few drops of the liquid to be examined are rendered very 
slightly acid with acetic acid. The mixture is then treated with two 
drops of a solution made by adding a ferric salt to a hot freshly 
prepared solution of quinbydrone and containing 0°1% of iron. A 
few drops of a 5% solution of hydrogen peroxide are added, and the 
mixture shaken. Schiff’s reagent is employed to recognise the 
aldehydes formed; if present, ferric tannate is substituted for the 
iron-quinhydrone, and the operations repeated ; under these conditions, 
glycerol gives no result. Deniges’ reaction (Abstr., 1909, ii, 
272—273) is recommended in conjunction with the foregoing as a 


sensitive test for glycerol. Ww. 0. W. 


Detection of Resorcinol by means of the Cyano-cupric 
Reaction. Vo.cy-Boucuer and J. Grrarp (Ann. Chim. anal., 1910, 
15, 13—14).—When a neutral or slightly acid resorcinol solution is 
mixed successively with copper sulphate solution and a small excess 
of potassium cyanide solution, a bright green fluorescence is observed. 
The reaction takes place in the cold, and the reagents must be added in 
the order mentioned. The reaction is given by a solution containing 
as little as 0°1 gram of resorcinol per litre, W. P.S. 


The Methods of Lecithin Estimation. JoszrpH NeErkine 
(Biochem. Zeitsch., 1909, 23, 262—269).—Brain was submitted to 
fractional extraction with acetone, light petroleum, benzene, absolute 
aleohol, 85% alcohol, and ether, and the phosphorus determined in the 
extracts. These experiments led to no method for quantitatively 
separating the lecithin. Attempts were then made to quantitatively 
precipitate the lecithin from various solutions in organic solvents by 
means of pure acetone, and acetone to which various acids or salts had 
been added. It was found that egg-lecithin could be quantitatively 
precipitated from ethereal solution by acetone if, to the latter, a few 
drops of (cold) saturated alcoholic solution of magnesium chloride had 
been added. From other solvents and by the other methods tried 
(acetone solutions of tartaric acid, etc.), the precipitation was incom- 


plete, 8S, B. 8, 
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Volumetric Estimation of Sugars by K. Lehmann’s Process. 
Erwin Rupr and F, Lenmann (Arch. Pharm., 1909, 24'7, 516—526).— 
Fehling’s solution and a solution of the sugar are boiled for a suitable 
time, cooled, and poured into a mixture of potassium iodide, dilute 
sulphuric acid, and water, the liberated iodine being then titrated with 
V/10-sodium thiosulphate. Dextrose, levulose, invert sugar, maltose, 
lactose, starch, dextrin, invert sugar in wine, maltose in beer, and 
lactose in milk have been estimated by this process or by slight 
modifications of it. C. 


Separation of Sucrose and Lactose by the Bulgarian 
Ferment. lL. Mareaitran (Compt. rend., 1910, 150, 45—47),— 
Bertrand has shown (Abstr., 1909, i, 623) that the lactic organism 
from curdled Bulgarian milk is capable of converting lactose almost 
quantitatively into lactic acid, but is without action on sucrose. It is 
possible, therefore, to estimate the latter in mixtures containing 
lactose or dextrose by treatment with the Bulgarian ferment, followed 
by inversion and determination of the reducing power. 


W. O. W. 


The Method of Estimating Sugar in Urine. Ivar Bane and 
Gésta Boumannsson (Zeitsch. physiol. Chem., 1909, 63, 443—454).— 
A defence of Bang’s method (Abstr., 1907, ii, 136) against certain 
criticisms which have been made in reference to it. W. D. H. 


Cammidge’s Reaction. Léon Grimpert and R. Bernier 
(J. Pharm. Chim., 1909, [vi], 30, 529—536).—The authors state that 
Cammidge’s reaction (Lancet, 1904) is obtained with all urines, and 
that the active principle formed by the hydrolysis with hydrochloric 
acid is glycuronic acid, which yields an osazone, m. p. 130—132°. 

L, pE K, 


Detection of Reducing Substances in Urine. C. J. Reitcuarp 
(Pharm. Zeit., 1909, 54, 1007).—The author applies the gold-iodine 
reaction (Abstr., 1909, ii, 262) for the detection of reducing substances 
in urine, and also for their identification. The presence of reducing 
matters may be shown by placing in a test-tube 8 c.c. of water, 0°5 c.c. of 
neutral 1% sodium aurichloride solution, and 0:1 ¢.c. 1% potassium iodide 
solution, 1 ¢.c. of normal urine is next added, and the whole left for 
twelve to fifteen hours. The mixture first turns violet, and then 
gradually deposits a blue precipitate, which is examined microscopically. 
The precipitate may be purified by shaking the liquid, first with ether, 
and then, after evaporation of the ether, with chloroform. If sodium 
thiosulphate is cautiously added, the chloroform turns a violet- 
blue. 

For the identification of urine, one drop of the gold solution, one 
drop of the potassium iodide solution, and two drops of the supposed: 
urine are placed on an object glass and dried for twelve hours over 
sulphuric acid, The slide is then examined microscopically, and will 
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show the characteristic crystalline, blue iodine compounds of urea, tric 
acid, and creatinine. L. pE K. 


The Quantitative Estimation of Amino-acids in Urine by 
means of Formaldehyde Titration. Wattner Frey and ALFRED 
Gicon (Biochem. Zeitsch., 1909, 22, 309—315).—The ammonia was 
first driven off from the urine, and estimated by Spiro’s modification 
of the Folin method (by means of a current of air after addition 
of barium hydroxide solution and alcohol, the ammonia being received 
in standard acid). The residue was diluted to a definite volume, in an 
aliquot part of which the amount of acid necessary for neutralisation 
with V/5-hydrochloric acid, using rosolic acid as indicator, was 
determined. Ancther aliquot portion was then neutralised with the 
experimentally-determined necessary amount of acid, and in this 
solution the amino-acids were estimated by titration with alkali after 
addition by neutral formaldehyde in the usual manner, phenol- 
phthalein being employed as indicator. S. B.S. 


The Quantitative Estimation of Amino-acids, Polypeptides, 
and Hippuric Acid in Urine by means of Formaldehyde 
Titration. Va_pemar Henriques and Soren P. L. S6rensen 
(Zettsch. physiol. Chem., 1909, 63, 27—40).—The hippuric acid can be 
estimated by extracting the urine with ethyl acetate, hydrolysing the 
residue after evaporation of the solvent with hydrochloric acid, and 
then, after driving off the excess of mineral acid, estimating the glycine 
formed during the hydrolysis by the usual formaldehyde titration 
method. The polypeptides can be estimated by hydrolysing the urine, 
after separation of the hippuric acid, by hydrochloric acid, and then, 
after getting rid of excess of the mineral acid, estimating the amino- 
acids in the usual way. The difference between the number thus 
obtained and the amino-acid number obtained before hydrolysis 
gives a measure of the quantity of polypeptides present in the urine. 
The authors also give details as to the use of indicators in the ordinary 
formaldehyde titration method. 8. B.S. 


The Formaldehyde Titration of Amino-acids in Urine. 
Tanzo YosHipA (Biochem. Zeitsch., 1909, 23, 239—244).—The author 
shows that the formaldehyde titration method of Sérensen and 
Henriques for estimatirg amino-acid nitrogen gives generally satis- 
factory results. Only in the presence of large quantities of ammonium 
salts are the numbers obtained appreciably too low. He gives the 
results of a number of analyses of both normal and _ pathological 
urines. 8. B.S. 


Detection of Biliary Acids, Levulose, Glycuronic Acid, 
and Pentoses in Urine. Apo.tr JoLLEs (Chem. Zeit., 1909, 38, 
1238—1239).—Polemical. A reply to the criticisms of Wittels and 
Welwart (Abstr., 1909, ii, 1057), in which the author recapitulates- 
his methods and upholds their accuracy. L, vE K, 
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Detection of Biliary Acids [and Acetone]. Ropotro Fritscu 
(Zeitech. anal. Chem., 1910, 49, 94——96).—Jolles’s process, boiling with 
rhamnose and strong hydrochloric acid, is recommended instead of 
the Pettenkofer sugar-sulphuric acid test. The rose coloration, 
changing to a green fluorescence, is characteristic for biliary acids. 
These acids may be separated from amines by precipitating with a 
3% solution of casein and sulphuric acid, and then extracting from the 
precipitate with absolute alcohol. If to dilute solutions of acetone 
are added a few drops of a 5% solution of rhamnose, and then an 
equal volume of strong hydrochloric acid, the liquid when heated 
turns a magenta colour, which is very permanent. 0°01 Gram of 
acetone in 1 c.c. of liquid may thus be detected. L. DE K. 


Thiocyanates in Tobacco Smoke. Juuius Tors (Chem. Zeitt., 
1909, 33, 1301).—The presence of thiocyanates in tobacco smoke may 
be proved by passing the fumes of a dozen cigars through two wash- 
bottles, each containing 100 e.c. of water, and adding to the mixed 
filtered liquids, copper sulphate and sulphurous acid. The precipitate 
is then collected and treated’ with aqueous sodium hydroxide; after 
acidifying with hydrochloric acid, the liquid will give the red colour 
with ferric chloride, disappearing on addition of mercuric chloride, or 
the aqueous solution may be mixed with zinc sulphate, which causes an 
abundant precipitate. The filtrate is then acidified with nitric acid, 
and, after adding copper sulphate solution, heated to 80°; the 
precipitate obtained is washed and treated with ferric chloride, when it 
will give a red coloration. 

The amount of thiocyanate present may be estimated by passing the 
fumes of a dozen cigars through washbottles, each containing 100 c.e. 
of milk of lime. The united filtrates are evaporated and mixed with 
copper sulphate and excess of sulphurous acid. The copper thio- 
cyanate is then converted by ignition into oxide and weighed as such, 
or Alt and Volhard’s process—conversion of the thiocyanate into 
sulphate (Zeitsch. anal. Chem., 1896, 35, 315)—may be used. 

L. pE K, 


New Test for Strychnine. Paut Mataguin (J. Pharm. Chim., 
1909, [vi], 30, 546—549).—One ec.c. of a solution of a strychnine salt 
(about 1:1000) and 1 c.c. of pure hydrochloric acid are placed in 
a test-tube, and 1 gram of pure and clean zinc cuttings is added. 
After four minutes, the liquid is rapidly heated to boiling and then 
cooled. The solution is carefully poured down the sides of a test- 
tube containing 2 c.c. of pure sulphuric acid. Either at once or 
within a few minutes, a rose-coloured ring will be noticed ; after 
a time the colour gradually spreads through the acid. The contents 
may also be shaken so as to accelerate the reaction. The colour 
is not altered on boiling, and in this way there is no danger of 
mistaking veratrine, which also turns red, for strychnine. 

The colour is destroyed by potassium thiocyanate, but not by 
sulphur dioxide. Ammonia discharges the colour, but acids again 
restore it. None of the other alkaloids or glucosides (of which a list 
is given) show the reaction, Hydrogenation of strychnine may also 
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be effected in alkaline solution by means of sodium amalgam, but this 
operation is less convenient. Strychnine may be extracted by agitating 
its salts with ether in the presence of an alkali. The ether is then 
shaken with dilute hydrochloric acid, and, after warming to expel 
the ether, the liquid is treated with zinc as just directed. L. pg K. 


Estimation of the Xanthine Bases in Cocoa and Chocolate. 
A. Procunow (Arch. Pharm., 1909, 247, 698—711).—The author has 
tested the processes of Hilger and Eminger, of Dekker and Welmans, 
of Beckurts and Fromme, and Katz’s modification of the last, for the 
estimation of theobromine and caffeine in cocoa and chocolate. Katz’s 
process is the best, if carried out as follows: Six grams of powdered 
cocoa or 12 grams of powdered chocolate, 197 grams of water, and 
3 grams of dilute sulphuric acid are boiled under a reflux condenser 
for thirty minutes in a tared litre flask. After the addition of 400 
grams of water and 8 grams of magnesium oxide, the boiling is 
continued for one hour. Water, 30 to 50 grams, is added to com- 
pensate for that evaporated, the mixture is well shaken, and its weight, 
excluding that of the cocoa or chocolate, is determined. A portion 
of the liquid, five-sixths of the weight (corresponding with 5 grams 
of cocoa or 10 grams of chocolate), is filtered, and evaporated almost 
to dryness. The residue is dissolved in water, the solution is made 
up to about 25 c.c., treated with 25 drops of liquefied phenol, and 
extracted with chloroform in a Katz percolator for six hours. The 
chloroform in the extraction flask is evaporated, the phenol is 
carefully removed from the warm flask by the aid of the bellows, and 
the flask is dried until the weight is constant. C. 8S. 


Estimation of Purine Nitrogen in Urine. Sranuey R. 
Benepict and Tapasu Sark (J. Biol. Chem., 1909, '7, 27).—The 
Kriiger-Schmid method of estimating purine nitrogen gives low and 
irregular results. Satisfactory results can, however, be obtained by 
first rendering the urine acid by adding 20 c.c. of glacial acetic acid to 
each 300 c.c. of urine. W. D. iH. 


New Reactions of Thiocarbamide. T. Sarto (Biochem. Zeitsch., 
1909, 23, 44—45).—The following reactions are described: coloration 
with acetic acid and potassium ferrocyanide (green changing to blue), 
with hydrochloric acid and potassium ferrocyanide, and with the 
ferrocyanide alone. The rate of development and disappearance of 
the colour varies in the three methods of carrying out the reaction. 
With sodium carbonate and ferrocyanide, a pink to violet colour 
gradually develops. This reaction is sensitive in dilutions of ] in 
10,000 to 1 in 20,000 of the urea derivative. 8. B.S. 


A New and Sensitive Reaction of Scatole. Taxkaox1 Sasaki 
(Biochem. Zeitsch., 1910, 23, 402—403).—If 3 c.c. of scatole solution 
are mixed with 3 drops of methyl alcohol, and an equal volume of 
concentrated sulphuric acid added, a violet ring is formed at the place 
of contact ; on shaking the fluids together, the whole mixture becomes 
violet-red. Dilutions up to one in five millions give the test. It is not 
given by tryptophan, indole, or by 2-methylindole. W. Dz. H. 
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Estimation of “Saccharin ” {o-Benzoicsulphinide] in Various 
Foods. Guiseppe TeEstoni (Zeitsch. Nahr. Genussm., 1909, 18, 
577—587).—The estimation of ‘saccharin ” in foods and beverages is 
rendered somewhat complex by the presence of other substances which 
are extracted together with the “saccharin” by the usual solvents. 
The following methods of separating the ‘‘saccharin” from such 
substances are shown, from the results of actual experiments, to be 
trustworthy. Should the ether-extract contain benzoic acid in 
addition to the “saccharin,” the extract may be heated at 110—115° 
until the whole of the benzoic acid has sublimed ; the “saccharin ” 
remains unchanged, and may then be weighed. The benzoic acid may 
also be removed by steam distillation. Another alternative is to 
precipitate the “saccharin” from an alcoholic solution of the ether- 
residue by means of silver nitrate ; the silver compound formed has 
the formula AgC,H,SO,N, and may be dried at 100° before weighing. 
In the case of wines, beer, aerated beverages, syrups, ete., the ether- 
extract will contain tartaric acid, citric acid, tannin, and other 
substances ; these may be destroyed by oxidation with permanganate, 
and the “saccharin” then extracted from the evaporated solution. 
In the presence of salicylic acid, the ether residue may be weighed, and 
the salicylic acid then estimated in the usual way, the amount of 
“saccharin” present. being found by difference, or the salicylic acid 
may be precipitated by means of bromine and the “saccharin” then 
extracted with ether, after removing the bromine compound by filtra- 
tion. In cases where the ether-residue contains fatty substances, 
essential oils, etc., the oxidation process may be applied for the 
removal of any tartaric or citric acids present, and the sulphur then 
estimated in the purified residue of “ saccharin” ; or the “ saccharin ” 
may be hydrolysed by boiling with hydrochloric acid, and the 
ammonia formed then estimated. Pure “saccharin” yields 7°65% of 
ammonia, 

The author finds that a mixture of equal parts of ether and light 
petroleum is the best solvent to use for the extraction of “ saccharin ”’ 
from its solution. W.P.S. 


Estimation of Tannin [in Catechu]. G. C. A. van Dorp and 
J. Ropensure (Chem. Weekblad, 1909, 6, 993—998).—The authors 
state that the only process which gives fairly satisfactory results in 
the assay of catechu is the process known as the Hunt-Loewenthal 
(titration with permanganate in presence of indigotinsulphonic acid 
before and after treatment with solution of gelatin). 

The separation of non-tannin matters from tannins by means of 
hide powder, gives quite erroneous results. In one instance a sample 
of catechu gave 61°7% of tannin, but when another specimen of hide 
powder was used, only 34°3% was obtained. L. pE K. 


The Detection of Blood-pigment by its Absorption of the 
Violet End of the Spectrum. Orto Scuumm (Zeitsch. physiol. 
Chem., 1909, 63, 478—483).—Details are given of the methods for 
studying the details of the absorption bands in the violet and 
ultraviolet region of the spectrum which hemoglobin and _ its 
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derivatives exhibit, and which Gamgee, among others, called attention 
to. By suitable means an aqueous solution of blood examined in 
a thickness of 1 centimetre exhibits this absorption in dilutions 
of 1 in 4000 to 5000. W. Dz. H. 


The Hstimation of Pepsin by the Clarification of a Turbid 
Solution of Egg-white. 8. Hara (Biochem. Zeitsch., 1909, 28, 
179—185),—The egg-white solution is prepared by diluting egg-white 
in a mortar to five times the original bulk with water, filtering, 
heating at 60° for twenty minutes, and filtering again through muslin. 
A turbid solution is thereby obtained, which can be kept unchanged 
for several months. For the purposes of the test, this solution is 
again diluted with water to ten times its bulk. Into a series of 
test-tubes varying quantities of the pepsin-containing liquid are 
introduced, and diluted to lec. 0°5 cc. of W/10-hydrochloric acid 
and 2 c.c. of the diluted suspension are then introduced, and the time 
of clarification is noted. The procedure is then similar to that 
employed in the ricin and edestin methods. The time of clarification 
is approximately inversely proportional to the dilution. 8. B. 8. 


Employment of the Guaiacol Method for the Quantitative 
Estimation of Peroxydase. Juxius Brunn (Ber. Deut. bot. Ges., 
1909, 27, 505—507).—In employing Ostwald’s method (Abstr., 1907, 
ii, 976), quite fresh solutions of the resin must be used, as distinct 
amounts of peroxydase are formed in a few hours. A special defect is 
the use of drops of a strong resin solution instead of c.c. of a more dilute 
solution, The rate of the reaction should be determined, and not the 
final amount of colour. 

The following method is recommended: A scale of colours of differ- 
ent intensity is prepared by diluting a blue water colour emulsion 
(Prussian blue with a little cadmium yellow and white). The back of 
the test-tube stand, which is placed in a window, is covered with 
tissue paper to avoid reflexions. The extracts in test-tubes are 
treated with hydrogen peroxide, and a little concentrated (golden- 
yellow) solution of guaiaconic acid (1 ¢.c. to 10—15 c.c. extract, to 
which 0-2 c.c. H,O,/20 had been added) poured on. The tubes to be 
compared are shaken simultaneously to mix the contents, and the 
increase in intensity of the colour observed at definite intervals and 
compared with the tube scale; the more rapid the coloration, the 
greater the amount of peroxydase (compare Euler and Bolin, Abstr., 
1909, i, 863). N. H. J. M. 


A Test for Mushrooms. M. Léwy (Chem. Zeit., 1909, 38, 1251). 


—An aqueous infusion of Agaricus cumpestris gives with sulphuric 
acid, D 1°86, a deep violet coloration. The reaction is best carried out 
as aring test. The colour disappears on warming. The author has 
not as yet succeeded in isolating the active principle. Infusions 
of other fungi do not give the reaction. L. pe K.{ 


General and Physical Chemistry, 


Pulfrich’s Ratio between Volume Contraction and Refractive 
Power of Liquid Mixtures. Epmonp van AvuBeEL (Compt. rend., 
1910, 150, 210-——-213).—Pulfrich has established the relationship : 
(R- R,)/R=q(D-—-D,)/D=ge for binary mixtures, where R denotes 
the refraction and D the density of the mixture, 2, and D, the 
refraction and density respectively which the mixture would have 
shown had there been no volume change on mixing, whilst g is a 
positive constant. The author shows, by calculation from results 
obtained by Wintgen (Zhesis, Bonn, 1908), that in the case of a 
mixture of aqueous solutions of tartaric acid and ammonium hepta- 
molybdate, g is negative. W. O. W. 


Molecular Refraction of Isomerisable Unsaturated Acids 
and their Salts. ArtTHur Hanrzscu and Kurr Meisensure (Ber., 
1910, 48, 95—105. Compare Briihl, Abstr., 1904, i, 969; 1905, i, 
170).—The molecular refraction of nitroethane and nitropentane in 
ethyl alcohol and in potassium ethoxide solutions shows that the 
relationship between the two nitro-compounds in ethyl-alcoholic 
solution is perfectly normal. The difference is 13°83, and the value 
for 3CH, is 13°80. 

The results also show that the effect of the solvent on the refraction 
is not marked. Similarly, p-chloro- or p-bromo-phenol has practically 
the same molecular refraction in alcohol and in sodium ethoxide 
solutions. 

A comparison of p-nitrophenol and p-nitroanisole proves that the 
phenol in zsobutyl butyrate, acetone, and methyl-alcoholic solutions is 
a true phenol, the difference between the two compounds being 
practically the value due to CH,. On the other hand, the p-nitro- 
phenol in methyl alcohol and potassium methoxide solution shows a 
difference of 9°67 units ; this undoubtedly indicates that the salts are 
derived from the aci-phenol. The following numbers give the 
increments in the mol. refractions of the three nitrophenols when 
transformed into their salts : 

Mm. 


Mol. ref. D : y 1°80 
Mol. ref. a ’ 3° i7i 


The molecular refraction and also the colour of solutions of 
o-nitrophenol indicate that it is partly converted into the aci- 
derivative. 

With o- and p-benzaldehydes the following increments due to salt 
formation were obtained: ortho 3°20, para 4°88, results which point 
to the conclusion that the salts cannot be simple phenolic salts. It is 
pointed out that the relationships between colour and molecular 
refraction are not so simple as stated by Kauffmann (Die Ausxochrome, 
p- 65). 
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The refraction of the azo-group, calculated from the value for 
azobenzene, is 13°95, whereas in ethyl diazoacetate it has the value 
8°41. The values for p-hydroxyazobenzene, its ethyl ether, and its 
acetyl and propiony! derivatives agree with the normal hydroxylic 
structure for the free hydroxy-compound. The value for the hydroxy- 
compound is somewhat increased when ethyl alcohol is used as solvent, 
probably owing to the formation of an additive compound. The 
values for the salts show an increment of some 12 units. This is 
attributed not to structural molecular rearrangement, but as due 
to the play of subsidiary valencies, for example : 

—N,Ph 


‘Now 

Similarly, the large increments noticed by Briihl in the salt 
formation of ethyl acetoacetate are not necessarily due to a structural 
alteration (enolisation), but may be due to the calling into play of 
subsidiary valencies. 

It is pointed out that the molecular refraction of the salts is greater 
than that of the true enolic alkyl and acyl derivatives, and therefore 
this high exaltation can only be due to a further constitutive 
change due to subsidiary valencies : 

-C-CO-OEt *C-C(OM)-OEt 
or possibly || | : 
*C-O 


N,Ph 
CHC and C,H 
OH 


J.J.S. 


Theory of Dispersion in Gaseous Substances. LapisLas 
Natanson (Bull. Acad. Sci. Cracow, 1909, 907—915).—Recent 
measurements of the dispersive power of nitrogen, oxygen, hydrogen, 
carbon monoxide, carbon dioxide, methane, hydrogen sulphide, sulphur 
dioxide, helium, and argon have been made use of to test a deduction 
made by the author from Lorentz’s electronic theory of absorption. 
The calculations based on these data indicate with some degree 
of probability that the product a.4, in which a is the number of 
dispersion electrons contained in a molecule of a gas, and A the 
constant in the equation: (nm? + 2)/(m?— 1) = A(1/A; — 1/A?), has the same 
value for all gases. The average value of a.A is 16°3 x 10~7cm.2, and 
although in certain cases the experimental data of different observers 
differ widely, the author considers that sufficient evidence has been 
obtained to justify the conclusion that there is a close connexion 
between dispersion and valency. H. M. D. 


The Long-waved Portion of the Spectrum of Titanium. 
Paut Fresia (Zeitsch. wiss. Photochem., 1910, 8, 73—101).—The 
author has made a detailed photographic investigation of the line and 
band spectra of titanium between A 4200 and A 7360. For the pro- 
duction of the spectrum, metallic titanium was introduced into a 
cavity made in the positive electrode of a carbon arc, and the 
requisite large dispersion was obtained by a Rowland grating having 
a radius of curvature of 6°6 metres and 20,000 lines to the inch. The 
measured wave-lengths together with the estimated intensities are 
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recorded in tabular form, and the results compared with those 


previously obtained by Thalén, Hasselberg, and Rowland. 
H. M. D. 


Investigation of the Sodium Spectra. Hans ZIcKENDRAHT 
(Ann. Physik, 1910, [iv], 31, 233—274).—The author has examined 
in detail the emission spectra obtained from the arc discharge between 
electrodes of different materials in an atmosphere of sodium vapour, 
and from the glow discharge under different conditions with and 
without an interposed spark gap. The consequent variations in the 
emission spectrum are described in detail. 

In the second part of the paper, a summary is given of spectral 
observations relating to sodium, and these are discussed in reference to 
the author’s measurements. H. M. D. 


Spectra of the Erbium Compounds and Stark’s Valency 
Hypothesis. Kart A. Hormann and Hernz Kirmrevutuer (Zeiisch. 
physikal. Chem., 1910, '71, 312—324).—Stark (compare Abstr., 1908, 
ii, 574) has suggested a theory of valency based on the assumption 
that at the surface of a chemical atom there are positively charged 
spheres and minute negative electrons. When the atom enters into 
chemical combination, the lines of force from certain of the electrons 
become attached to the positive spheres on the other atom (saturated 
valency electrons) ; other electrons are not affected, their lines of force 
remaining attached to the positive spheres of their own atom (unsatur- 
ated valency electrons), while a third kind of electrons are affected in 
such a way that their lines of force are partly separated from the 
positive spheres of their own atoms (loosened electrons). According 
to Stark, the band spectra of the unsaturated valency electrons have 
their lower limit, at least in some cases, in the unattainable ultra- 
violet, \=0°06u, the band spectra of the saturated valency electrons 
lie in the ultra-red above A\=0°5u. Hence in the visible region only 
the absorption due to the loosened valency electrons is of importance. 
The work of the authors on the spectra of erbium compounds supports 
Stark’s theory. 

The spectra of a number of solid anhydrous erbium salts were first 
measured at different temperatures by concentrating on them the 
light from the positive carbon of an arc lamp by means of a quartz 
lens, and examining the reflected light by means of a double prism 
instrument. 

The spectra of erbium sulphide and chloride are very similar, and 
the change from chloride to oxide, and from oxide to sulphate, only 
brings about displacements of 1—3 A in the absorption bands, so that 
the electrons concerned in the absorption are not the saturated ones 
effecting the combination between erbium and the other elements or 
groups. Similarly, the effect of temperature in displacing the absorp- 
tion bands is very slight, whereas the chemical linkings produced by 
saturated electrons are very greatly affected by change of temperature. 
On the other hand, the addition of water to the salts produces a great 
alteration in the spectra, and it is suggested that this is due to 
hydrate formation with participation of the “loosened” electrons, 


13—2 
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The saturated valencies may, therefore, correspond with Werner’s 
“ Hauptvalenzen’”’ (principal valencies), the valencies due to the loosened 
electrons with Werner’s “ Nebenvalenzen” (subsidiary valencies). 
From an examination of the groups of absorption bands of the 
binary anhydrous erbium compounds, the conclusion is drawn 
that the effects are produced by three “loosened” electrons, which, 
with the three “ saturated” valencies, make a total of six, correspond- 
ing with Werner’s co-ordination number. G. S. 


Flame Spectrum of Iron at a High Temperature. Gustave 
A. HemsaLecn and Caries DE WATTEVILLE (Compt. rend., 1910, 
150, 329—332. Compare Abstr., 1908, ii, 445, 547).—When sparks 
are passed through an oxygen-acetylene flame between iron electrodes, 
the spectrum shows fewer lines than the simple flame spectrum. The 
lines are more intense than those obtained with the oxy-hydrogen 
flame. Some of the lines are identical with those seen in the blue 
cone of the Bunsen burner. A comparison is made in tabular form 
showing the relative intensities of lines in the two flames. Lockyer’s 
enhanced line, ’ 3935°92, has been observed, but apart from this the 
lines are those characteristic of low temperatures, and are only visible 
in traces in the spectrum of the electric furnace. W. O. W. 


Measurements in the Long-waved Spectrum. HEINRICH 
Rupens and H. Houunacen (Sitzwngsber. K. Akad. Wiss. Berlin, 1910, 
26—52).—The authors have examined the ultra-red rays of very great 
wave-length which are obtained as the result of selective reflexion at 
the surfaces of polished plates of crystals of sodium chloride, potassium 
chloride, bromide and iodide. The wave-length measurements were 
effected by means of a quartz interferometer, the ready absorbability 
of the long-wave rays necessitating, however, special arrangements in 
connexion with the details of the apparatus, 

The residual rays, which were examined by a micro-radiometer after 
reflexion at four surfaces of the substance under investigation, form 
two bands of different intensity in the case of sodium chloride, 
potassium chloride, and potassium bromide. Although not definitely 
indicated by the data for potassium iodide, it seems probable that this 
grouping is also characteristic of potassium iodide. The mean wave- 
lengths of the bands are recorded for the first three salts, and it is 
found that these wave-lengths increase with the molecular weight of 
the salt. 

As a result of the experiments with potassium bromide and iodide, 
the known spectrum has been extended by half an octave in the 
remote ultra-red region. The known part of the ultra-red region is 


thus approximately seven times as long as that of the visible spectrum. 
H. M. D. 


Absorption Spectra of Various Salts in Solution and the 
Effect of Temperature on Such Spectra. Harry C. Jones and 
W. W. Strone (Amer. Chem. J., 1910, 48, 97—135).—A continuation 
of the work described previously (this vol., ii, 87). A review is given 
of recent spectroscopic investigations. Attempts have been made to 
obtain the Zeeman effect for the absorption bands of uranyl chloride 
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and neodymium sait solutions, but without success. It is hoped, 
however, that the Zeeman effect may be obtained with solutions of 
erbium salts. 

In studying the effect of change of temperature on the absorption 
spectra of salts, spectrograms have been made of the spectra of aqueous 
solutions at various concentraticns of cobalt chloride (alone and in 
presence of aluminium chloride and of calcium chloride), cobalt thio- 
cyanate, nickel acetate and sulphate, copper bromide, copper chloride 
(alone and in presence of aluminium chloride and of calcium chloride), 
uranyl chloride, nitrate, acetate and sulphate, uranous chloride and 
sulphate, praseodymium chloride, neodymium nitrate and bromide, 
neodymium chloride (alone and in presence of calcium chloride), and 
erbium chloride. 

The results are discussed in the light of the electron hypothesis. 

It has been found that the effect of a rise of temperature of an 
aqueous salt solution is to increase the general absorption and also 
to broaden and intensify the bands, and that, as a rule, the increase 
of the general absorption is much greater in concentrated than in 
dilute solutions. 

The presence of calcium and aluminium chlorides causes the 
chromium chloride bands to widen very unsymmetrically on the long 
wave-length edge as the temperature rises. 

The uranyl! chloride bands are shifted towards the red with rise of 
temperature. The uranyl acetate and sulphate bands are also slightly 
shifted, but those of the nitrate are not affected in this way. 

In the case of the neodymium and erbium salts, the bands do not 
appear to be shifted as the temperature increases. In presence of 
calcium chloride, however, the neodymium chloride bands are shifted, 
and the bands become fainter with rise of temperature. K. G. 


Restoration of Phosphorescence to Sulphides of the 
Alkaline Earths. Désiré Gernez (Compt. rend., 1910, 150, 
295—300).—Specimens of the phosphorescent sulphides of calcium, 
barium, and strontium were found to have lost their phosphorescence 
after an exposure of six years to moist air. This appeared to be due 
to oxidation to the sulphates, since the phosphorescence was restored 
by heating the substances in a current of hydrogen. The action of 
heat alone had very little effect on the phosphorescence. 

Ww. O. W. 


Photochemical Equilibria. III. Photochemical Equilibrium 
of Carbonyl Chloride. A.Lrrep Corun and Hans Becker (Ber., 
1910, 48, 130—133. Compare Abstr., 1909, ii, 846).—Weigert 
(Abstr., 1907, ii, 835) has found that the dissociation equilibrium of 
carbony! chloride at 500° is not affected by light; the action of the 
latter is simply to accelerate catalytically the attainment of 
equilibrium. His experiments are not conclusive, however, since 
glass vessels were used. The authors now find that when carbonyl 
chloride is passed through a quartz tube at the ordinary temperature, 
and at the same time submitted to the action of light from a mereury- 
quartz lamp, it is partly decomposed into carbon monoxide and 
chlorine. When 1 c.c. of carbonyl chloride passed through the quartz 
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tube (20 cm. long and 0°5 cm. in diameter) per minute, the amount of 
decomposition was 3°3—4%. The effect is chiefly due to the short 
ultra-violet rays, since when tubes of Uviol glass were used, which 
are only transparent to waves of greater wave-length than 265up, the 
decomposition was only 0:-46—0°5%. In ordinary giass tubes there 
was no decomposition. 

Inallthecases hitherto examined, namely, the photochemical equilibria 
of sulphur trioxide, hydrogen chloride, and carbonyl chloride, the 
actual equilibrium is affected only by ultra-violet rays. Rays of 
greater wave-length simply act catalytically on the attainment of 
equilibrium. 

Experiments which are at present in progress show that water 


vapour is decomposed to a considerable extent by ultra-violet light. 
a &.2 


Chemical Action of Light. V. Photochemical Phenomena 
in Dye Solutions. Frirz Weicert (Ber., 1910, 43, 164—172. 
Compare Abstr., 1908, ii, 5, 748, 914; 1909, i, 219, ii, 532).—In 
liquids exposed to the action of light, condensation nuclei are formed ; 
‘these bring about local increases in concentration, and accelerate 
chemical reactions which do not take place in the dark. Proof of the 
formation of condensation nuclei is afforded by the fact that solutions 
of dyes exposed to light show an increased solvent action towards 

ases. 

" The dyes studied were uranin, erythrosin-G and -J, phloxin, 
methyl-violet, and malachite-green. These were enclosed in tubes with 
nitrogen, maintained at 15°, and exposed to the light from a mercury 
lamp. A manometer was arranged to indicate the gas pressure in the 
tubes, which were constantly shaken. The solubility of nitrogen in 
water is not affected by exposure to light. In the dye solutions a 
decrease in pressure took place, at first with constant velocity, but 
subsequently becoming slower. After keeping the tubes in the dark 
again, an increase in pressure was found, but the original value was 
never attained. A special differential-adsorptiometer was designed to 
remove the absorbed nitrogen by boiling the dye solution, but it was 
found only possible to recover a portion of the gas absorbed. The 
amount of dye present in solution is far too small to explain the 
increased solubility of the gas as due to the influence of the dye. 
Undoubtedly, condensation nuclei form, and the nitrogen condenses at 
their surface. E, F, A. 


Radioactivity of some Waste Springs in the Vosges. 
AnpDRE Brocuet (Compt. rend., 1910, 150, 291—293).—Near the 
thermal springs of Plombiéres, Luxeuil, and Bains, there exist in the 
region of the Vosges some springs running to waste. The radio- 
activity, both of the gases and water, of these spriogs has been founds 
to be high. Particulars are given of springs of the Chaudeau, 
Fontaines-Chaudes, and Chaudes-Fontaines or Reherrey. F. S. 


Radioactivity of Halogen and Oxyhalogen Compounds of 
Thorium. J. Caauprer and Epovarp CHauvenet (Compt. rend., 
1910, 150, 219—221).—The radioactivity (a-radiation) of a number 
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of freshly prepared halogen and oxyhalogen compounds of thorium 
has been compared with that of thorium dioxide and thorium in 
a Curie electroscope. The powdered substances were sifted over 
plates 4 cm. in diameter, the weight of substance employed being 
varied up to 0°35 gram, for which the a-radiation is a maximum. In 
the latter case, the intensity of the radiation diminished as the atomic 
weight of the elements combined with the thorium increased. The 
substances arranged in descending order of activity were as follows: 
Th, ThO,, ThOF,, ThF,, ThOCl,, ThCl,, ThOI,. ThBr,. As the weight 
of the substance employed is reduced, the differences in the relative 
activities of the compounds disappear. Below 0-01 gram all are of 
similar activity, indicating that the radioactivity is an atomic 
property of thorium. F. 8. 


The Action of the a-Rays on Glass. Ernest RUTHERFORD 
(Mem. Manchester Phil. Soc., 1909, 54, v, 1).—Fine capillary tubes 
of soda-glass that had contained radium emanation show in transverse 
section a coloured region extending about 0°04 mm. from thé inner 
wall of the capillary, corresponding with the range of the most 
penetrating a-rays of radium in glass. This confirms the correctness 
of Joly’s explanation of pleochroic halos (Phil. Mag., 1907, ivi 13, 
381; 1910, 19, 327). 


The Absorption Law of fB-Rays. W. Witson (Physikal. 
Zeitsch., 1910, 11, 101. Compare Proc. Roy. Soc., 1909, A, 82, 612).— 
The former conclusion, that the exponential law of the absorption of 
B-rays is indicative of non-homogeneity of the rays which have a 
certain distribution of velocities, is reaffirmed and the criticisms of 
Hahn and Meitner (this vol., ii, 8) are replied to in detail. The con- 
clusion is drawn that the f-rays suffer diminution of velocity in 
passage through matter. F.S. 


Production of Helium by Radium. Ernest RutHEerRForD and 
Bertram B. Bottwoop (Mem. Manchester Phil. Soc., 1909, 54, vi, 
1—2).—The gases generated in eighty-three days from a solution of a 
barium-radium salt containing 0:2 gram of radium, which had been 
freed chemically from polonium and radium-D, were subjected to 
repeated absorptions with charcoal cooled in liquid air, and the un- 
absorbed part was found to consist of helium, essentially pure, in 
amount corresponding with a rate of production of 163 cu. mm. per gram 
of radium per year. This is in very close agreement with the calcu- 
lated rate (158 cu. mm.). Other experiments not described showed 
that helium is produced from polonium. F. 8. 


The Accumulation of Helium in Geological Time. III. 
Rosert J. Strutt (Proc. Roy. Soc., 1910, A, 83, 298—301. Compare 
this vol., ii, 9).—The ratio of helium to uranium and thorium has been 
determined for zircons extracted from fourteen rocks ranging from 
Tertiary to Archean. Minerals like zircon and sphene contain hun- 
dreds of times as much helium as the average of the rock of which 
they are constituents, and accordingly the whole of the contained 
helium may be regarded as having been generated since the consolida- 
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tion of the rock and the separation of the mineral. ‘The zircons were 
decomposed by fusion with borax in a platinum boat in a quartz tube 
filled with oxygen. The oxygen was removed from the extracted gas 
by phosphorus, leaving the helium. Each unit in the helium ratio 
(c.c. per gram of “ total equivalent uranium oxide,” 1 gram of thoria 
being reckoned equivalent in helium producing power to 0°203 gram 
of uranium oxide) is provisionally taken to indicate a period of eleven 
million years. The helium ratio of zircon stands in very close relation 
to the geological age of the specimen. For four specimens of the 
tertiary rocks the ratio is below unity, whilst for four specimens of 
paleozoic rocks the ratio is between 13 and 29. The oldest specimen 
from the archean rocks of Canada has a helium ratio 56°6. These 
ratios fix the minimum values of the geological age, but in spite of 
the enormous lengths of time indicated it may be that the whole of 
the helium generated is not retained. The fraction retained, depend- 
ing on the structure of the zircon, must be supposed, however, to be 
fairly definite, and similar for all. F. 8. 


Rate of Evolution of Heat by Pitchblende. Horace H. Pooiz 
(Phil. Mag., 1910, [vi], 19, 314—326).—About half a kilogram of 
carefully dried powdered Joachimsthal pitchblende, containing 
64% of uranium, was placed in a spherical Dewar vessel surrounded 
with ice, and, when a steady thermal state had been attained, the 
constant difference of temperature between the under-surface layer of 
the pitchblende at the bottom of the vessel and the ice outside was 
determined by means of thermocouples. The heat evolved per hour 
by the pitchblende was reckoned as the product of this constant 
difference and the thermal conductance of the calorimeter. The last, 
which was separately determined with water in the calorimeter, is the 
number of calories escaping from the calorimeter per hour when the 
inside is 1° hotter than the outside. To avoid chemical action, of 
which indications were obtained in the preliminary experiments in air, 
the calorimeter was filled with carefully dried nitrogen. The conclusion 
is drawn that 1 gram of the pitchblende evolved 6:1 x 10~ calories 
per hour as a mean value of three experiments, the separate results 
being 7°1, 5°45, and 5°85 (x 10-5). The value is surprisingly high, the 
value calculated, presumably from the kinetic energy of the various 
a-particles expelled, being only about 4°4x 10-5 for the sample of 
pitchblende employed. F. S. 


The Emission of Positive Rays from Heated Phosphorus 
Compounds. Frank Horton (Proc. Camb. Phil. Soc., 1909, 15, 
329).—The object of the experiments was to test whether the large 
positive ionisation produced by heated phosphates, notably aluminium 
phosphate, observed by Sir J. J. Thomson had any connexion with 
the “anode rays ” of Gehrcke and Reichenheim (Abstr., 1908, ii, 343). 
The latter found most suitable the halide salts of the alkali and 
alkaline-earth metals, whereas the positive ionisation produced from 
these when heated is not nearly as great as from the phosphates. The 
salt, mixed with graphite to make it conduct, and sometimes with silver 
chloride to fuse the mass together, was rammed into-a quartz tube and 
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strongly heated. The prepared tube was then mounted as anode with 
another electrode as cathode in an exhausted flask, and a discharge 
from a large coil passed. No “anode-rays” of the kind obtained 
from the halides of the alkali metals were obtained from the phos- 
phates, but calcium phosphide and silver chloride did give such rays, 
the spectrum of their light showing the calcium and silver lines 
respectively. There is probably no connexion between the two 
phenomena in question. The experiments support Gehrcke and 
Reichenheim’s conclusions that the ‘anode rays” owe their origin to 
the electrolytic decomposition of the salt and expulsion of the metal 
from the anode into the vacuum. F. 8. 


Electrical Conductivity and Constitution of Dissolved Sub- 
stances. S. W. Ssrsxorr (J. Russ. Phys. Chem. Soc., 1910, 42, 
1—14 [Physical Part]. Compare Abstr., 1909, ii, 372). —According 
to the solvate theory (compare Jones, Abstr., 1909, ii, 221), a 
compound like lithium nitrate containing the ion Li, which undergoes 
intense hydration, should exhibit a well-marked maximum conductivity 
in mixtures of acetone with an alcohol, whilst potassium iodide should 
show no trace of a maximum conductivity. The author’s conductivity 
curves are not in agreement with these conclusions. It is found, 
indeed, that potassium, sodium, and lithium iodides, which differ 
considerably in the extent of hydration which they undergo, show no 
maximum conductivity, whilst lithium bromide exhibits a maximum 
which is not very clearly marked, and lithium chloride a distinct 
maximum. Neither is there any parallelism observable between the 
sharpness of this maximum and the magnitude of », calculated by the 
ofdinary method of extrapolation. Thus, for lithium chloride, 
Pe = 63, for lithium iodide 4, =181°0, and for lithium bromide, 
Moo =144. The influence of the formation of complex compounds on 
the molecular conductivity is discussed, and it is found that all the 
abnormal conductivity curves, corrected for the formation of complex 
compounds, exhibit characters determined by the corresponding fluidity 
curves. 7. me B, 


Electrical Conductivity of Soap Solutions. James W. McBain 
and Mituicent Taytor (Ber., 1910, 43, 321—322).—A preliminary 
account of measurements of the conductivity of solutions of sodium 
palmitate. The measurements were made in silver vessels, with the 
following results : 

Dilution in litres............... 1 14 2 5 10 20 100 
Mol. conductivity in mhos... 64°82 71°13 77°42 77°47 78°77 86°04 135°3 

The results are compared with the conductivities of solutions of 
sodium hydroxide and sodium acetate, and show that the normal soaps 
do not exist as colloids in concentrated solution. a. 6. 2. 


Diminution of Conductivity by Colloids and Observations 
relating to the Conductivity of Serum. Wa rer Fret (Zeitsch. 
Chem. Ind. Kolloide, 1910, 6, 94—103).—The influence of serum- 
albumin, serum-globulin, gelatin, and saponin on the electrical 
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conductivity of a 0-5V-solution of sodium hydroxide at 37° has been 
examined. For 1% solutions of the four colloids, the conductivity is 
diminished to the extent of 7:5, 6°6, 5:5, and 5°6% respectively. The 
specific influence of a given colloid varies somewhat with the concen- 
tration. When the conductivity is plotted as a function of the con- 
centration of the colloid, curves are obtained which are slightly convex 
towards the origin. 

It is shown that the observed effects are in part due to phenomena 
of swelling and adsorption, which cause alterations in the concentration 
of the dissolved ions. In addition, the conductivity is diminished 
in consequence of a reduction of the cross-sectional area of the electro- 
lytic solution by the colloidal particles, and also of the increase in the 
viscosity. 

The simultaneous changes observed in the conductivity, freezing- 
point depression, viscosity, and density on dilution of solutions of 
serum are interpreted on the basis of the above considerations. 

H. M. D. 


Dielectric Cohesion of Neon. Epmonp Bovuty (Compt. rend., 
1910, 150, 149—150. Compare Abstr., 1904, ii, 309, 604).—The 
author has shown previously that the dielectric cohesions of the 
monatomic gases, helium, argon, and mercury vapour, are considerably 
less than those of polyatomic gases of comparable molecular weight. 
The dielectric cohesion of neon, obtained by fractionation of a gaseous 
mixture of neon, helium, and traces of air, is found to be 7°6, that 
of air being 435. It is considerably less than that of helium (18:3), 


although its value would be expected to lie between those of helium 
and argon. This is in agreement with the fact that Mendeléeff, in 
his last periodic table, places neon in a separate group from the other 
rare gases, 

Attention is called to luminous effects observed when the pressure 
on neon is diminished by means of a mercury pump. a om ee 


Thermodynamics of Standard Cells. Ernst CoHEN and 
Hueco R. Kruyt (Chem. Weekblad, 1910, '7, 69—78).—A criticism of 
Hulett’s calculation of the chemical energy of the Weston standard 
cell (Trans. Amer. Electrochem. Soc., 1909, 15, 435). A. J. W. 


Electrochemical Equivalent of Silver. F. Laporrs and P. bE 
LA GorcE (Compt. rend., 1910, 150, 273—280).—Improvements 
introduced into the purification of silver nitrate have brought the 
authors’ earlier results into better agreement with those obtained at 
the National Physical Laboratory and elsewhere. Crystallisation of 
the salt between 30° and 40°, under reduced pressure and in the absence 
of air, gave, as a mean of eight experiments, 1°11827 mg. per 
Coulomb as the electrochemical equivalent of silver. As a mean 
between this and other results, the authors adopt 1:11829 mg. as 
correct. It is important that the air to which the solutions of silver 
nitrate are exposed should be free from impurities. In one experi- 
ment in which tobacco smoke was present, a high result was obtained. 

W. O. W. 
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Correction for the Method of Determining Galvanic En- 
nobling of Metals. Cartes M. van Deventer and H. J. van 
Lume. (Zeitsch. physikal. Chem., 1910, '71, 117—127).—In connexion 
with the experiments on the galvanic ennobling of metals already 
described (compare Abstr., 1908, ii, 12, 558 ; 1909, ii, 958), it has been 
found necessary to apply a correction for the alteration of the surfaces 
of the metals during the experiment. This has been done by comparing 
the potentials of the two metals in acid before and after the “ en- 
nobling” experiment. The application of this correction does not 
greatly alter the results already given. Thus as regards cadmium, 
lead, tin, nickel, and amalgamated zinc, one electrode can be ennobled 
with regard to another of the same metal, and for the following pairs 
of metals, zinc-cadmium, tin-lead, zinc—tin, cadmium-—tin, and lead— 
nickel, the first metal can readily be ennobled with reference to the 
other. G. 8. 


Electrolysis of Molten Salts. Ricuarp Lorenz (Festschrift Otto 
Wallach, 1909, 513—539).—An account is given of the chief results 
obtained in recent investigations on the electrolysis of molten salts. 
The possibility of explaining the observed facts in terms of the theory 
of electrolytic dissociation is discussed. H. M. D. 


Magnetisable Alloys of Manganese. Friteprich HEvsLER 
(Festschrift Otto Wallach, 1909, 467—477. Compare Abstr., 1909, ii, 
541).—Polemical against Wedekind. A summary is given of the 


chief results of work already published in connexion with the 
magnetic properties of manganese-copper-aluminium alloys. 


H. M. D. 


Magnetic Measurements of Platinum Metals and of Mono- 
clinic Crystals, in Particular of Iron, Cobalt, and Nickel 
Salts. WitHetm Finke (Ann. Physik, 1910, [iv], 31, 149—168).— 
Measurements have been made of the magnetic susceptibility of 
platinum, palladium, iridium, and rhodium, and also of ferrous 
sulphate, nickel sulphate, cobalt sulphate, ferrous ammonium sulphate, 
nickel ammonium sulphate, cobalt ammonium sulphate, cobalt potass- 
ium sulphate, cobalt copper sulphate, epidote, augite, hornblende, 
adularia, and sucrose. 

For the isotropic metals, the susceptibilities are: platinum, 
+22°6x10-°; palladium, + 66°26x10-°; iridium, +4°89x10-°; 
rhodium, + 12°58x 10-6 In the case of the monoclinic crystals no 
connexion could be traced between the position of the magnetic axes 
on the one hand and that of the optic and di-electric axes on the 
other. H. M. D. 


Use of the Magnetic. Field as a means of Determining 
Constitution in Organic Chemistry. IV. Paun Pascat (Bull. 
Soc. chim., 1910, [iv], ‘7, 45—51. Compare Abstr., 1909, ii, 487, 788, 
859, and this vol., ii, 100).—In this paper the anomalous magnetic 
susceptibilities shown by halogenated and cyano-compounds are con- 
sidered, and it is shown that the apparent departure from the simple 
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additive character of this constant is due in the case of haloid deriv- 
atives to (1) mutual action of a hydrogen and a halogen atom, and 
(2) mutual action of halogen atoms, and in the case of cyano-deriv- 
atives to the acid character conferred by the cyano-group. 

In the case of simple alky] haloids, the diamagnetic deficit for the 
whole molecule amounts to about 32 x 107-7 for monochloro-derivatives 
and to 42°5x 10-7 for monobromo- and monoiodo-compounds. For 
symmetrical dichlorides, it is about 45 x 10-7, and for dibromides about 
60x 10-7. Where the two chlorine atoms are attached to the same 
carbon atom, the deficit is about 67 x 10~-? in open-chain compounds, 
but it is less where the carbon is attached to a benzene nucleus, thus 
for CHPhCl, it is 42°5 x 1077. 

In cyano-compounds the diamagnetic excess is about 45 x 10-7 for 
benzonitrile, phenylacetonitrile, or ethyl cyanoacetate, and is of about 
the same order as in the mineral acids. a i 


Conduction of Heat through Rarefied Gases. FREDERICK 
Soppy and Arruur J. Berry (Proc. Roy. Soc., 1910, A, 83, 254—264). 
—tThe heat dissipated from a bright platinum strip maintained by a 
current at 61° in various gases has been measured by an electric 
method at various pressures down toa thermally perfect vacuum. The 
process of producing high vacua by means of the vapour of calcium 
was employed. At pressures such that the actual path of the gas 
molecule is comparable with its mean free path, the heat dissipated is 
proportional to the pressure of the gas. The conductivity under these 
conditions bears no relation to the ordinary conductivity at higher 
pressures, where the conductivity is independent of pressure. The 
conductivity of acetylene, methane, and cyanogen slightly exceeds that 
of hydrogen, whilst helium conducts but slightly better than carbon 
dioxide. In the table, the second column represents the ordinary con- 
ductivity of the gases as expressed by the watts dissipated by a 
definite portion of the strip at pressures above which the conductivity 
does not further increase with pressure. The third column (X) 
indicates the found values of the conductivity at low pressure, 
expressed as the calories (x 1075) dissipated per cm.? of surface, 
per 0-01 mm. pressure per 1° difference of temperature. The fourth 
column (Q) is the value for this conductivity calculated from the 
kinetic theory on the assumption that the heat interchange at impact 
is perfect. The last column shows the ratio of KX to Q. 


Watts. ' . K/Q. 
1°07 1°30 j 1°09 
2°35 1°76 ; 1°04 
0°95 1°89 : 0°72 
1°55 1°91 : 0°86 
7°30 1°94 ; 0°51 
1°37 1°96 % 0°82 
0°97 2°11 : 0°77 
1°44 2°21 "BE 0°94 
8°75 2°29 : 0°25 
0°97 2°35 — 
2°81 2°70 9! 0°68 
1°24 2°75 ' 0°72 
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The results indicate a method of obtaining information concerning 
the nature of the single impact of a molecule on a surface. The inter- 
change of energy appears perfect for the denser monatomic gases, but 
for the more rapidly moving molecules of helium and hydrogen this is 
far from the case. In such cases at low temperatures, or for hydrogen 
if a palladium instead of a platinum surface were used, the con- 
ductivity ought to be increased, owing to more perfect interchange of 
energy on impact. F. 8. 


Heat Capacity of Certain Metals and Compounds of 
Metals. Hermann Scuimprr (Zeitsch. physikal. Chem., 1910, 71, 
257—-299).—The specific heats of fifteen metals and twenty-nine binary 
compounds of metals have been determined by the method of mixtures 
for the three temperature intervals 17 to 100°, 17 to — 79°, and 17 to 
—190°. As the metallic compounds were mainly prepared in the course 
of the investigations on alloys by Tammann and his pupils, they may be 
regarded as of well-defined composition. From the results, the mean 
specific heats at +50°, 0°, —50°, — 100°, and —150° are calculated, 
and are given in tabular form. The limit of experimental error is 
about 19%. 

The mean specific heats of the metals for the three temperature 
intervals 17 to 100°, 17 to —79°, and 17 to —190° are as follows: 
Magnesium, 0°2475, 0°2284, 0°2046; aluminium, 0°2173, 0°1976, 
0°1696 ; silicon, 0°1753, 0°1470, 0°1166 ; chromium, 0°1102, 0:0980, 
0-0805 ; iron, 0°1098 (17 to 100° only) ; nickel, 0°1088, 0:0974, 0°0830 ; 
cobalt, 0°1030, 0°0942, 0°0818; copper, 0°0925, 00880, 0:0786 ; zine, 
00934, 0°0886, 0°0819; silver, 0°0560, 0°0544, 0°0506 ; tin, 0°0556, 
0°0521, 0°0488; antimony, 0°0503, 0°0482, 0:0450; gold, 0°0310, 
0°0297, 0:0283 ; platinum, 0°0310, 0°0292, 0-0286 ; bismuth, 0°0303, 
00285, 0:0275. The results are compared in detail with those of 
previous observers, and in the majority of cases the agreement is 
satisfactory. 

For about half the compounds, the specific heats are equal to the 
sum of the specific heats of the component metals with a maximum 
deviation of 2%; in the other cases the deviations from Kopp’s rule 
are, in general, within 4%. It is remarkable that in all cases the 
observed specific heats of the magnesium compounds are smaller, and 
in most cases those of the antimony compounds greater, than the 
values calculated according to Kopp’s rule. 

A formula with three constants is suggested to represent the 
variation of the specific heats with the temperature between + 50° and 
— 150°, and the respective constants for each metal and compound are 
calculated from the above observations. In all cases the specific heat 
increases with the temperature, but, except for bismuth and lead, the 
magnitude of the temperature-coefficient diminishes as the temperature 
rises, The observations afford no detinite information as to the 
variation of the specific heats above + 50° and below — 150°. 

As regards the atomic heats of the free metals, the average values, 
excluding silicon, are 4:56, 5°13, 5°60, 5°93, and 6°13 at — 150°, — 100°, 
— 60°, 0°, and 50°, and the mean values for the metals in combination 
are 4:24, 489, 5°40, 5°75, 5°95 at the same temperatures. G.S. 
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Specific Heat of Metallic Alloys. ALrexis V. SAPposHNIKOFF 
(J. Russ. Phys. Chem. Soc., 1909, 41, 1708—1711).—In order to test 
Regnault’s law, according to which the specific heat of an alloy is 
equal to the mean arithmetic specific heat of its components (Ann. 
Chim. Phys., 1841, [iii], 1, 129), the author has determined the specific 
heats at 15—100° of alloys of various compositions of (1) bismuth 
and cadmium, which form neither compounds nor solid solutions ; (2) 
lead and tin, which do not give compounds and only form solid 
solutions of low concentrations ; (3) bismuth and antimony, which 
form an uninterrupted series of solid solutions ; and (4) zinc and 
antimony, which form the two compounds SbZn and Sb,Zn,. In all 
cases, Regnault’s law is confirmed within the limits of experimental 
error, so that the specific heat of an alloy is an additive property. 

a. H, P. 


Melting-Point Determinations at Low Temperatures. H. 


STOLTzENBERG (Chem. Zeit., 1910, 34, 66—67).—The author describes 
a modification of his melting-point apparatus for low temperatures 
(this vol., ii, 17). The tube into which the thermometer dips is 
double walled, the space between the walls being evacuated. 


T. 8S. P. 


Measurement of the Heats of Liquefaction of Acetic 
Acid, Benzene, and Nitrobenzene. Juiius Meyer (Festschrift 
Otto Wallach, 1909, 540—-568).—The author has measured the thermal 
and volume changes which accompany the liquefaction of benzene, 
nitrobenzene, and acetic acid. Both series of measurements were 
made with apparatus resembling the Bunsen ice calorimeter. The 
mean values obtained for the heats of liquefaction are benzene 30°39, 
nitrobenzene 22°53, acetic acid 45°96 cal. From these data and the 
observed melting points (5°44°, 5°82°, and 16°54°), the respective mole- 
cular freezing-point lowerings are found to be 5:059, 6849, and 3-621. 
The increments of volume on liquefaction of one gram of substance 
amount to 0°1333, 0°0808, and 01578 c.c. respectively. From these 
data the influence of pressure on the melting point is calculated. The 
rise of temperature per atmosphere pressure amounts to 0°0295°, 
0°0242°, and 0 0241° for benzene, nitrobenzene, and acetic acid respec- 
tively, and in all cases these values are found to be in satisfactory 
agreement with the experimental determinations, H. M. D. 


Chloroacetic Acid as a Cryoscopic Solvent. Erisio MameE.i 
(Gazzetta, 1909, 39, ii, 579—586).—Of the various modifications of 
chloroacetic acid, only the most stable or a-form gives good results as 
a cryoscopic solvent (compare Tanatar, Abstr., 1893, i, 624; Hulett, 
Abstr., 1899, ii, 468). The mean of the results obtained with xylene, 
m-cresol, safrole, and acetic acid in concentrations not greater than 3% 
gives the value 52 for the cryoscopic constant of chloroacetic acid, the 
number calculated by means of van’t Hoff’s formula being 54°19. 
Neither the a- nor £-modification of chloroacetic acid forms solid 
solutions with acetic acid, both giving normal molecular weights in 
this solvent. 
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The molecular weight of water in freezing chloroacetic acid is 
slightly above the normal value at low concentrations, and about 1°5 
times the calculated value for a 12% solution. With phosphoryl 
chloride the molecular weight is less than the normal at low concen- 
trations and increases with the concentration, the calculated value 
being passed at about 1°3%. 

With aniline, pyridine, and quinoline, chloroacetic acid behaves as a 
slightly dissociating solvent, the molecular 
weights being somewhat lower than the normal 
values, even for very dilute solutions, and 
decreasing gradully as the concentration 
increases. oe i A 


A New Fractionating Column. ALFRED 
Haun (Ber., 1910, 43, 419—423).—The princi- 
ple of the column is that the vapour from the 
boiling liquid passes through a space which 
is kept at a constant temperature, but, never- 
theless, can absorb heat readily. The details 
of the apparatus will be readily understood 
from the diagram. The constant tempera- 
ture in the narrow space, a, through which the 
vapour of the boiling liquid passes, is main- 
tained by the boiling liquid in &. This latter 
liquid must be chosen to give a suitable 
temperature, and its boiling point may be 
altered by connecting & with a water pump ; 
g is a condenser for the liquid boiling in 0. 

With this apparatus the distillate from a 
45% alcohol consisted of 96% alcohol, the 
liquid in 6 being at 76°; other fraction- 
ating columns gave a 92—93% distillate. Mixtures of ether and 
alcohol, methyl and ethyl alcohols, and of methyl ethyl ketone (b. p. 
81°) and diacetyl (b. p. 87°) were satisfactorily separated. 

The apparatus possesses the great advantage that it does not require 
continual watching. pte 


An Apparatus for the Measurement of the Vapour Pres- 
sures of Dilute Aqueous Solutions. Rupoitr Maser (Ann. Physik, 
1910, [iv], 31, 423—435).—An apparatus has been devised by means 
of which the small differences between the vapour pressures of water 
and dilute aqueous solutions can be measured with considerable - 
accuracy. The arrangement is such that absolute measurements of 
small vapour pressures can also be made. 

The mercury manometer consists of a U-shaped tube, supported 
firmly on a stand provided with levelling screws. A fine platinum— 
iridium point is supported in each arm of the tube, and contact of 
these with the mercury is indicated electrically. Each of the supports, 
to which the platinium-iridium needles are attached, is capable of 
vertical movement, the amount of which is measured by means of a 
micrometer screw. 
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Another essential feature of the apparatus is the special arrange- 
ment adopted for ensuring that the two liquids shall have the same 
temperature. This consists of a double vessel, the inner and outer 
parts of which are connected with tubes leading to the manometer by 
carefully ground glass joints. The inner vessel, in which the water 
is placed, is of platinum, which facilitates the attainment of thermal 
equilibrium between its contents and the solution which surrounds it. 

The data obtained in experiments with solutions of sucrose in water 
at 0° are recorded. The-vapour-pressure differences thus found are in 
good agreement with those calculated from Raoult’s vapour-pressure 
equation. H. M. D. 


Partial Pressures of Liquid Mixtures. Witiiam E. Story 
(Zettsch. physikal. Chem., 1909, ‘71, 129—151).—A mathematical paper. 
The Duhem-Margules equation, which refers to the vapour pressures 
of the components of a binary mixture, has been extended to mixtures 
with any number of components, and a general solution of the equation 
is given. It is shown that Raoult’s law can be deduced directly from 
the Duhem-Margules formuia, and that the latter formula is based on 
no other assumptions than those comprised in Raoult’s law. The 
series containing the solution of the equation are more convergent 
than those hitherto used. The methods of deducing the coefficients of 
the formule from the experimental data are discussed in detail. 

G. 8. 


Binary Mixtures and Concentrated Solutions. II. Friepricu 
DoLezaLeK (Zeitsch. physikal. Chem., 1910, '71, 191—213. Compare 
Abstr., 1909, ii, 22 ; Bein, ibid., 471; Moller, idid., 981).—The theory 
of the vapour-pressure of binary mixtures described in the previous paper 
is illustrated by further examples, and is extended to other properties 
of these mixtures. 

From the total vapour-pressure curve of mixtures of ethyl ether 
and chloroform, as determined by Guthrie (Abstr., 1885, 339), the 
partial vapour-pressure curves of the components are deduced, and it is 
shown that the components enter into combination in molecular propor- 
tions. At 19°, when the components are present in equimolar propor- 
tions, the mixture contains 24 mol.% of the compound. The view 
that a compound containing one molecule of each of the components 
is formed is further supported by the fact that the heat of admixture, 
and the contraction on mixing, both attain a maximum value when 
the components are. present in equivalent proportions. 

Similarly, from the determination by Inglis (Abstr., 1906, ii, 332) 
of the partial pressures of nitrogen and oxygen above mixtures of 
the liquefied gases, it is shown that liquid nitrogen is non-associated 
and liquid oxygen associated. At 74°7° abs., in a mixture of liquefied 
oxygen and nitrogen in molar proportions, there is about 1 mol. O, 
for every 7 mols, O,, and in pure oxygen 1 mol. O, for 3:03 mols. O,. 
At 79°07° there is 1 mol. O, for 4°53 mols. O,, and above 86° abs. 
oxygen exists only as simple molecules. 

The application of the theory to the solubility of a gas in a liquid, 
on the assumption that the system is a highly concentrated solution of 


GENERAL AND PHYSICAL CHEMISTRY. ii. 185 


the liquid in the liquefied gas, leads to the expression : p/p, =q, where p 
is the partial pressure of the gas, and p, is the vapour pressure of the 
liquefied gas (in the unimolecular form) at the same temperature. 
Hence, if the same gas is dissolved at the same pressure and temper- 
ature in different liquids, p and p, and, therefore, g, have the same 
values throughout; the solubility of a gas, expressed as a true 
molar fraction, should be the same for all chemically indifferent liquids. 
This deduction is shown to be approximately valid for the solubility of 
carbon dioxide in benzene, chlorobenzene, bromobenzene, and chloro- 
form when for py, the corrected pressure p, + a/v’, in the sense of van 
der Waals, is used. The applicability of the method is limited by the 
fact that at the temperatures at which solubilities are usually measured, 
the permanent gases are far above their respective critical temperatures. 

Further, the theory leads to the result that the ratio of the solu- 
bilities of two indifferent gases should be the same for different 
solvents, provided that the molecular weights of the solvents are not 
greatly affected by dissolving the gases in them. This law has already 
been discovered experimentally by Just (Abstr., 1901, ii, 439). 

The expansion of a liquid produced by dissolving a gas in it has 
also been calculated, and the observed and calculated values are in 
good agreement. Finally, the thermal phenomena observed on 
admixture of liquids are also satisfactorily represented by the 
theory. G. 8. 


Experimental Determination and Thermodynamic Calcula- 
tion of the Vapour Pressures of Toluene, Naphthalene, and 
Benzene. JonaTHaNn T. Barker (Zeitsch. physikal. Chem., 1910, '71, 
235 —253).—The vapour pressures of toluene through a wide range of 
temperature, of liquid and solid naphthalene, and of solid benzene 
have been determined by the dynamical method, a current of oxygen 
being saturated with the organic vapour, and the amount of the 
latter carried over determined by combustion. Various arrangements 
for securing saturation of the oxygen are described. The method 
proved satisfactory down to vapour pressures equal to 0°005 mm. 
of mercury. 

The vapour pressures of toluene, in mm. of mercury at 0°, are as 
follows: 0°0054 at — 78°, 1°61 at —21° 16°8 at 14°8°, 28°75 at 25°8°; 
of naphthalene, 0°064 at 20°, 0°164 at 30°, and 0°378 at 40°; and 
of benzene, 0°0180 at —77°5°. Data for these substances at other 
temperatures are already available. 

The object of the determinations was to test the vapour-pressure 
formula of Nernst: log p= —d,/4°5717'+3°'5/R.log7'- «7/4571 +C, 
where A,, «, and C are constants related in a definite way to the 
properties of the substance. The formula represents the experimental 
results satisfactorily. The calculated molecular heat of vaporisation 
of toluene at 111° is 7775 cal. as compared with the experimental 
values 7687 cal. (Schiff) and 8044 cal. (Campbell Brown). The 
latent heat of fusion of naphthalene (calculated) is 4435 cal. per mol., 
in good agreement with the experimental value. The calculated heat 
of vaporisation of solid benzene is 10,220 cal. per mol.; it has not 
been determined directly. The calculated heat of fusion of benzene, 
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1900 cal. per mol., does not agree very satisfactorily with the mean of 
the experimental values, 2326 cal. G. S. 


Corresponding States. Kirstinz Meyer née Bserrum (Zettsch. 
physikal. Chem., 1910, '71, 325—336).—In a previous paper (Abstr., 
1900, ii, 263) it was pointed out that van der Waals’ theory of 
corresponding states is not strictly applicable, but that a good agree- 
ment between theory and experiment is observed when for each 
substance a special minimum temperature and minimum volume is 
calculated, and different units of pressure, volume, and temperature are 
used. In this way a common vapour-pressure curve for twenty-five 
substances has been obtained with the ordinate y=(P,—P)/P, and 
abscissa «= (7',—7')/K, where K is a temperature constant and the 
other symbols have the usual significance. It is now shown, mainly 
by means of data due to Young, that octane, diisopropyl, ditsobuty]l, 
and hexamethylene, as well as chlorine and carbon dioxide, follow the 
law fairly accurately. 

In the former paper, 7';, was taken as zero for fluorbenzene, and 
other substances were referred to this arbitrary value. In order 
to give XK a more definite meaning, hydrogen is now chosen as 
reference substance, so that X represents the difference between the 
critical temperature of the substance 7, and the lowest temperature, 
T'nin, at Which the substance can exist in the gaseous condition, the 
assumption being made that this is true for hydrogen in the neighbour- 
hood of the absolute zero. On this basis it is shown, from the data of 
Ramsay, Travers, Olszewski, and others, that nitrogen and the gases 
of the argon series follow the law, and the values of 7'min= 7, — K are 
calculated for a large number of substances. 

When helium is chosen as the reference substance, for which 7Z'njn is 
zero, T'min for hydrogen becomes 7°9, but the values for 7'min calculated 
on this basis for other substances are too high, a result due to the 
uncertainty as to the critical temperature and other data for helium. 


G. S. 


Laws of Evaporation. Pierre VaiLuant (Compt. rend., 1910, 
150, 213—216. Compare Abstr., 1908, ii, 460 ; 1909, ii, 544).—The 
supposition has been advanced that the rate of evaporation of an 
aqueous solution depends solely on the rate of diffusion of aqueous 
vapour out of a layer of saturated air in the immediate neighbourhood 
of the surface. This is supported by the observation that when the 
solution is contained in a vessel with an opening of known area, the 
quantity of liquid evaporated per second (Q) is not proportional to S, 
the area of the opening, but is a function of S independent of the 
nature of the liquid. It has also been shown, that in the case of an 
incompletely filled, straight-walled vessel, the speed of evaporation is 
governed by the formula Q=alM/F*", where M denotes the molecular 
weight of the liquid and / its vapour tension, whilst a is a constant 
almost independent of the nature of the liquid. Eighteen liquids have 
been studied, including water, carbon disulphide, hydrocarbons, alcohols, 
ethers, and organic halogen derivatives; the results are given in 
tabular form. W. O. W. 
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Thermochemical Investigations of Organic Compounds. 
IV—VII. Sulphur, Halogen, and Unsaturated Compounds. 
Ww. SwiRTosiawsKI [SvenrostavsKy] (Bull. Acad. Sci, Cracow, 1909, 
941-972. Compare Abstr., 1909, ii, 23, 213, 547)—The analysis 
of thermochemical data is extended to compounds containing sulphur 
and the halogens and to unsaturated compounds. 

From the data for mercaptans and sulphides, the conclusion is drawn 
that the heat of formation of the linking C-S is greater in the 
sulphides than in the corresponding mercaptans. This result is 
the same as that found in the case of ethers and the corresponding 
alcohols. 

Although the data for halogen compounds have not been accurately 
determined, the numbers obtained by different observers exhibiting 
considerable divergence, the heats of formation of the linkings C-Cl, 
C-—Br, and C-I appear to be regulated by the same laws as those which 
govern the heat quantities associated with the linkings between carbon 
and other univalent groups. 

From the data for unsaturated compounds, the conclusion is drawn 
that the minimum value of the heat of formation of the linking C-C is 
about 18-0 Cal. 

By means of the equations which express the thermochemical values 
of the linkings between carbon and other elements and between 
hydrogen and other elements, the heat changes corresponding with 
the equation (C-X) + (H-Y) =(C-Y) + (H—X) are calculated, X and Y 


representing any of the elements: carbon, hydrogen, oxygen, nitrogen, 
sulphur, chlorine, bromine, and iodine. H. M. D. 


Andrews’ Measurements of the Compression of Carbon 
Dioxide and of Mixtures of Carbon Dioxide and Nitrogen. 
C. G. Knorr (Proc. Roy. Soc. Edin., 1909, 30, 1—22).—The data 
obtained by Andrews in his classical experiments on the com- 
pressibility of carbon dioxide are tabulated in compact form. Similar 
data are also recorded for mixtures containing nitrogen and carbon 
dioxide in the volume ratios 1:3°43 and 1:6'2. These data have 
been collected partly from the memoirs published in 1869, 1876, and 
1886, and partly from note-books left by Andrews. H. M. D. 


Dependence of the Cubic Compressibility of Potassium and 
Sodium on the Temperature. Lupwic Prorz (Ann. Physik, 1910, 
[iv], 31, 127—148).—By means of thermodynamic reasoning it can be 
shown that the difference between the specific heats of a substance at 
constant pressure and at constant volume is dependent on the com- 
pressibility of the substance. With the object of obtaining information 
in regard to the variation of this difference with the temperature, the 
author has measured the compressibility of potassium and sodium at 
different temperatures. 

The piezometric arrangement used in the experiments was similar to 
that described by Réntgen and Schneider. Measurements of the com- 
pressibility of water and petroleum were made in the first instance, 


the data tor water being utilised in the calibration of the apparatus, 
14—2 
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and those for petroleum in connexion with the compressibility of the 
solid metals. The experimental results show that the compressibility 
of potassium, sodium, and petroleum increases with the temperature 
according to a linear equation. From this it follows that the difference 
between the two specific heats increases with the temperature in the 
case of the two alkali metals. 

In the case of water, a minimum compressibility is found at 
about 60°. H. M. D. 


Condensation of Water by Electrolytes. Frank K. Cameron 
and WixxiaM O. Rosinson (J. Physical Chem., 1910, 14, 1—11).—The 
densities of solutions of certain acids, bases, and salts, in con- 
centrations varying from V/10 to V/200, have been carefully determined 
at 25° by a pyknometer method, and from the results the amount of 
water “ condensed” bya mol. of each electrolyte has been calculated 
on the assumption that the latter retains its volume in the anhydrous 
form unchanged in solution. The results do not show any very 
definite regularities. Substances which show large heats of solution 
or have a tendency to crystallise with water of crystallisation have 
relatively high condensing power. The specific condensing power 
usually diminishes with increased concentration, but for hydrochloric 
and nitric acids the condensation increases at first with the concen- 
tration, attains a maximum in approximately 1% solution, and beyond 
that point diminishes. The results of previous observers on this 
subject are summarised. G. 8. 


A Method of Determining the Viscosity of Gases, especially 
those available only in Small Quantities. A. O. Rankine (Proc. 
Roy. Soc., 1910, A, 83, 265—276).—The apparatus, which has been 
designed for measurements of viscosity with small quantities of gases, 
consists of two parallel tubes connected at both ends. One of the 
tubes consists of a very fine capillary, the other being of much greater 
cross-sectional area, yet sufficiently narrow for a pellet of mercury to 
remain intact inside it. Taps are provided above and below for the 
purpose of cleaning the tubes and filling the apparatus with gas. The 
rate of fall of the mercury pellet in the wider tube is determined by 
the viscosity of the gas which is forced through the capillary tube as 
the mercury descends. The formula from which the viscosity is 
calculated is y=7R*pt/8lv, in which & is the radius of the capillary 
tube, 7 its length, p the difference of pressure on the two sides of the 
mercury, v the volume of gas forced through the capillary, and ¢ the 
time of fall. On account of capillary attraction, the value of p is not 
proportional to the length of the pellet of mercury, but it is shown 
that the capillary effect can be eliminated by using different lengths 
of mercury. 

The apparatus was used for determining the viscosity of dry air at 
different temperatures. The absolute values at 11°2°, 15°5°, and 19°2° 
are respectively 1°770, 1°803, and 1°828 x 1074. 

It is proposed to use the apparatus for the examination of neon, 
xenon, and krypton. For observations at high pressures, the method 
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described is much simpler than those which have been previously 
used. On the other hand, it is not suitable for work at low pressures. 
H. M. D. 


Torsional Elasticity and its Connection with Viscosity. 
O. Faust and Gustav TamMann (Zeitsch. physikal. Chem., 1910, 71, 
51—58. Compare Lauer and Tammann, Abstr., 1908, ii, 667).—The 
elasticity measurements were made by the method already described 
(loc. cit.) ; the viscosity measurements were taken from available data, 
and in a few cases were made by the usual time of flow method. Data 
for twenty-five liquids are given. For liquids of high viscosity there 
was only one back movement after the impulse and then a slow move- 
ment to the null position ; for those of smaller viscosity unsymmetrical 
swinging about the null position; both phenomena indicate the exist 
ence of torsional elasticity. For those with still less viscosity, the 
swinging was symmetrical about the null position, indicating absence 
of torsional elasticity. 

Viscosity and torsional elasticity are directly proportional. For all 
substances with a viscosity less than 4°3 x 10~, no torsional elasticity 
was observed under the experimental conditions, but all substances 
with a viscosity greater than 8°6 x 10~? showed the above property. 
The ratio of the single backward movement to the movement produced 
by the impulse increases with the viscosity, and even exceeds unity for 
liquids of the highest viscosity. The magnitude of the viscosity at 
which torsional elasticity becomes marked depends on the sensitiveness 
of the measuring apparatus. 

The proportionality between viscosity and elasticity has also been 
shown by allowing certain liquids to cool slowly and determining the 
viscosity at which torsional elasticity can just be detected by a very 
sensitive method. In all cases it appears at approximately the same 
value of the viscosity. 

Certain viscous liquids become doubly refracting under stress, and 
it is shown from the data of previous observers that for castor oil the 
magnitude of the forced double refraction alters with the temperature 
proportionally to the viscosity. G. 8. 


Absorption of Liquids by Porous Substances. J. H. Russern- 
BERGER (Compt. rend., 1910, 150, 275—278).—The ‘ absorptive 
power ” of a substance may be determined by suspending a thread of 
the material at one end of a wire passing over a pulley. The thread 
dips in water, which rises to a height /, and a weight, p, is attached 
to the other end of the wire to secure equilibrium. The author 
develops the following expression to represent the absorptive power: 

_p dh_h : : 

QS'dt O° de’ where S is the area of the cross section of the 
thread, Q the weight of absorbent material in unit-volume, and 
dh/dt denotes the speed at which the water rises. It is found by 
experiment that for the same kind of material, XY is approximately 
constant. 

By integretion h?=2QXt+C. It is, therefore, only pecessary to, 
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measure the height to which water rises in a thread of cotton held 


between two glass plates, to have a measure of its absorptive power. 
W. O. W. 


Three-phase Equilibrium (with a Pressure Minimum) of 
a Dissociating Compound of Two Components. III. Grrarp 
H. Leopoup (Zeitsch. physikal. Chem., 1910, '71, 59—89. Compare 
Abstr., 1908, ii, 218, 472).—The complete equilibrium between aniline 
hydrochloride and its components has been investigated. 

The m. p. of aniline hydrochloride is 199°2—199°3°, and at this 
temperature it is only very slightly dissociated. The freezing-point 
curve of the system aniline—hydrogen chloride has been determined, 
and no evidence of the existence of a compound other than the above 
has been obtained. 

Within certain narrow limits, aniline hydrochloride and hydrogen 
chloride are not completely miscible; the lowest temperature at which 
this occurs is 10°5°, the mixture containing 5:3 mol.% of aniline, and 
the highest temperature 51°1°, which is the critical temperature of the 
upper liquid layer and the vapour. This critical temperature is very 
slightly lower (0°15—0°20°) than that of pure hydrogen chloride. 

The mixture of maximum boiling point at atmospheric pressure 
contains about 51 mol.% aniline. The b. p. of aniline hydrochloride 
itself cannot be determined in the ordinary way, as part of the hydrogen 
chloride at once escapes, and the constant boiling mixture is obtained ; 
the boiling point of the latter is 244°4°. The boiling-point curve of 
mixtures of the constant-boiling liquid and aniline has also been 
determined. 

The boiling-point curve for a lower pressure has also been deduced 
by construction from the three-phase curve and the melting-point 
curve ; in this case the maximum occurs in a mixture containing 
50°8 mol.% of aniline. 

The vapour-pressure curve of aniline hydrochloride has been 
determined. In this case the melting point occurs, as already 
mentioned, at 199°2°, and a vapour pressure of 19:4 cm., whilst 
the maximum sublimation point occurs at 198° and a pressure 
of 16:2 cm. 

Finally, the three-phase curves have been determined for mixtures 
containing excess of aniline and of hydrogen chloride respectively in 
the liquid phase. In the curve of the former system there is a 
maximum at 175° and 29°2 cm. pressure, anda minimum at 197°5 and 
16:0 cm. pressure. The maximum for mixtures containing excess of 
hydrogen chloride could not be measured directly, owing to the 
high pressure, but other parts of the curve have been determined. 

G. 8. 


Relation between Density and Degree of Dissociation of 
Aqueous Salt Solutions. S. Terescutn (Ber. Deut. physikal. Ges., 
1910, 12, 5|0—53).—The author has shown previously (Abstr., 1909, 
ii, 552) that the constant A, of Heydweiller’s formula (Ber. Deut. 
physikal. Ges., 1909, 11, 37) may be regarded as the sum of two moduli, 
each belonging to one of the ions and independent of the nature of the 
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other ion. By means of Heydweiller’s further results (this vol., 
ii, 106), the author shows that these density moduli are subject to 
certain laws, Thus, the moduli of the elementary ions increase 
proportionally to the atomic weight in the separate groups of the 
periodic system. The magnitude of the water envelope surrounding 
the ion is doubtless related closely to the density modulus (compare 
Kohlrausch, Abstr., 1902, ii, 489). Possibly the irregular position 
occupied by fluorine as regards its mobility and the temperature- 
coefficient of the latter, in comparison with the other members of the 
halogen group (Kohlrausch, Joc. cit.), is to be attributed to the abnormal 
magnitude of its density modulus, which is considerably higher than 
it should be according to the straight line curve between the moduli 
and atomic weights. T. H. P. 


Behaviour of Aqueous Solutions in Capillary Actions... 
Zvenko H. Sxraup (Monatsh., 1909, 30, 773—824).—The present 
communication contains the results of a large number of observations 
made with acids, bases, and salts of the most varied character ; it is 
not yet possible to make strictly accurate generalisations, although the 
statements made previously (Abstr., 1909, ii, 868) receive further 
support from the results of the extended inquiry. The following are 
the most striking results not published hitherto: (1) In equivalent 
and extremely dilute solutions, strong bases ascend higher than strong’ 
acids. (2) Phosphoric acid, although a relatively weak acid, does not 
ascend to the same height as the strongest acids. (3) In general, 
salts ascend much higher than the acids or bases, in equivalent 
solutions, of which they are formed ; in many cases the salt rises to 
practically the same height as the water. (4) Sucrose and antipyrine, 
in all degrees of dilution, ascend to the same height as the water. 
(5) Colloidal ferric hydroxide, in strong solutions, appears to retard 
the ascent of water. 

Observations, similar to those made with filter paper, have been 
made with silk, wool, and plates of unglazed porcelain and plaster of 
Paris. W. H. G. 


Diffusion and the Kinetic Theory of Solutions. J. THoverr 
(Compt. rend., 1910, 150, 270—272. Compare Abstr., 1903, ii, 13). 
—The relation between the molecular weight, 1, and the diffusion 
coefficient, D, of a substance in solution has been represented by the 
formula D,/M=C, where C is a constant. For a large number of 
substances it has been shown that (C=12x 10-5; it is now found, 
however, that in many cases C may have a much larger value. Com- 
pounds of similar structure usually show the same value for C, An 
explanation, based on the kinetic theory, is put forward to account for 
these observations. W. O. W. 


Action of Membranes. Heinricn BecHHotp and J. ZIEGLER 
(Zeitsch. Chem. Ind. Kolloide, 1910, 6, 122—123).—The authors object 
to the view put forward by Liesegang respecting the nature of 
precipitation membranes. In the case of the membrane which is 
formed when equimolecular solutions of sodium chloride and silver 
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nitrate in gelatin are allowed to diffuse towards one another, a con- 
dition of statical equilibrium is set up. After the formation of the 
membrane, no further reaction between the two substances can be 
observed. H. M. D. 


Properties of Solutions at their Critical Solution-Tempera- 
tures. A. N. Scuixarers (Zeitsch. physikal. Chem., 1910, 71, 
90—108. Compare ibid., 1897, 23, 308).—It is shown that at the 
critical solution-temperature of two liquids many properties of the 
solutions follow very simple rules. 

It has already been shown (oc. cit.) that the internal energy F of 
mixtures of phenol and water at their critical solution-temperature 
can be represented as the sum of two factors, thus H= Zy,+nEp, 
where Zy represents the internal energy of 1 mol. of water, Zp; that 
of 1 mol. of dissolved phenol, and » the number of mols. of phevol for 
1 mol. of water. It is now shown that the same rule holds for 
mixtures of acetylacetone and water, propionitrile and water, and 
resorcinol and benzene, but not for propionitrile and an aqueous 
solution of sodium chloride. 

Further, the respective capillary coefficients (=rsH, where the 
symbols have the usual significance) of mixtures of phenol and water 
and of acetylacetone and water are constants independent of the com- 
position of the solutions at the respective critical solution-temperatures. 
Similarly, the vapour pressure of certain pairs of liquids with an upper 
critical solution-temperature is independent of the composition within 
the limits of 20—80% at the temperature in question, and the vapour 
pressure of mixtures of nicotine and water is constant between 17 and 
82% nicotine at the lower critical solution-temperature. At the upper 
critical solution-temperature, the vapour pressure of the solutions is 
generally greater than that of the more volatile component. Finally, 
the expansion-coefficient of mixtures of acetylacetone and water is 
approximately constant between 15 and 79% of the former component 
in the neighbourhood of the critical solution-temperature. 

The influence of a number of compounds (acids, salts, and sugars) on 
the critical solution-temperature of a mixture of propionitrile and 
water has been determined, but there is no apparent connexion between 


the magnitude of the elevation and the nature of the third substance. 
G. 8. 


An Example of Solubility Influence. Watrer Herz (Zeitsch. 
anorg. Chem., 1910, 65, 341—344).—The solubility of succinic acid in 
water at 25° is 6°72 millimols. in 10 ¢.c. This value is much lowered 
by the addition of alkali salts, the lowering being approximately 
proportional to the concentration of the salt in the case of potassium 
chloride, bromide, and iodide, but being greatest in small concentrations 
for sodium and lithium chlorides. 

The reciprocal lowering of the solubility of sodium chloride by 
succinic acid has also been measured. The formula given by Rothmund 
and Wilsmore (Abstr., 1902, ii, 447) is not exactly confirmed, owing to 
the high concentration of the solution. 

Jn the salts examined, the influence increases with diminishing 
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electro-affinity of the metal, and also, although to a less extent, with 
increasing electro-affinity of the anion. C. H. D. 


Difference in the Speed of Dissolution of Sucrose Crystals 
at their Different Faces. Gaston GaiLLarD (Compt. rend., 1910, 
150, 217—219).—Observations have been made on sucrose by 
immersing different faces of a crystal in water for a definite time. 
The area of the crystal face was measured, and the amount of dissolved 
solid determined polarimetrically. Results are given in tabular form, 
from which it appears that the speed of dissolution varies somewhat 
according to the face of the crystal undergoing attack by the solvent. 

W. O. W. 


Crystallisation in Fused Masses, owing to the Liberation of 
Gas. Fritz Rinne (Jahrb. Min., 1909, ii, 129—139).—By the 
evolution of a gaseous product, the composition of a fused mass may 
be so altered that crystallisation takes place without any fall in 
temperature. The conditions of equilibrium in such systems are 
illustrated by diagrams, and the example most fully worked out is the 
conversion of white cast-iron into wrought-iron by the puddling 
process, Samples of iron were taken at different stages of the process, 
the percentage of carbon determined, and sections of the metal 
examined under the microscope. As the carbon is burnt off, there is 
a crystallisation of martensite from the fluid metal. In the same 
way, crystallisation of silver or gold may take place during the 
cupellation of silver-lead or gold-lead alloys, owing to the distillation 
or oxidation of the lead. In aqueous solutions of salts, a similar 
change in composition is effected by the evaporation of the solvent ; 
and in igneous magmas it is possible that crystallisation may also be 
induced by an alteration in composition accompanying the liberation 
of volcanic gases. LIS. 


Spontaneous Crystallisation of Sugar. G. Fouquer (Compt. 
rend., 1910, 150, 280—282).—Observations have been made on the 
temperature at which spontaneous crystallisation begins in super- 
saturated sugar solutions submitted to mechanical stirring. As a 
result, the author confirms the observations of Miers in the case of 
other substances, that the curve of supersaturation obtained by 
plotting concentration against the temperature at which crystallisation 
commences is approximately parallel to the curve of solubility. The 
addition of impurities does not appear to affect this parallelism. 

W. O. W. 


Liquid Crystals and Avogadro’s Hypothesis. Orro Leamann 
(Zeitsch. physikal. Chem., 1910, ‘71, 355—-381).—The paper consists 
largely of references to the author’s earlier work on liquid crystals. 

The generally accepted view as to the nature of liquid crystals is 
incompatible with Avogadro’s hypothesis, and the author, therefore, 
considers that the hypothesis in question is not valid. The conse- 
quences drawn from it as to the identity of molecular weight in 
different states of aggregation (including van der Waals’ theory of 
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continuity) cannot be upheld. The existence of a transition temper- 
ature for enantiotropic modifications, and of mixed crystals of non- 
isomorphous modifications, are also regarded as incompatible with 
Avogadro’s hypothesis. The assumption madein deducing Avogadro’s 
hypothesis from the principles of the kinetic theory, that the mass of 
a molecule is constant, is not applicable to gases and liquids where 
the molecules can readily combine and decompose. 

The views as to the nature of liquid crystals advocated in different 
editions of Nernst’s Theoretische Chemie are adversely criticised, and 
the author contends that his priority in reference to a number of 
discoveries referring more particularly to crystals has been disregarded 
by Nernst. G. 8. 


Self-purification of Liquid Crystals. Orro Lenmann (Physikal. 
Zeitsch., 1910, 11, 44—49).— Experiments are described which indicate 
that the formation of liquid crystals from isotropic liquids is 
accompanied by a purification process analogous to that which attends 
the separation of solid, crystalline aggregates from isotropic liquids. 
This can be observed, for instance, when very finely divided and 
specifically light substances (such as spores of Lycoperdon) are added 
to p-azoxyanisole in the isotropic condition, and the temperature is 
then allowed to fall, so that the anisotropic form of the substance 
makes its appearance. The observations indicate that, in general, 
colloidal solutions in crystalline liquids are not obtainable. This is 
regarded as another argument in favour of the author’s theory of the 
nature of liquid crystals, as against the emulsion theory. H. M. D. 


Emulsions. Wa. Ostwatp (Zeiisch. Chem. Ind. Kolloide, 1910, 6, 
103—109).—In connexion with the technical impregnation of wood 
with coal-tar oils, the author has investigated the nature of the 
emulsions which are formed by oils with water. Since both the oil 
and the water can take the part of the disperse colloid, or of the 
dispersive medium, it is evident that there are two critical points 
which determine the limiting concentrations for disperse systems in 
which the respective substances play the part of dispersive medium. 
For mixtures of the two substances which fall between these limits, 
two kinds of emulsions can be obtained which have quite different 
properties. The character of the emulsion which is formed in any 
given case is shown to depend on the previous history of the substances. 
If the carefully cleaned interior surface of the vessel in which the 
emulsion is prepared has been previously covered with oil, the emul- 
sion obtained is of the one type ; if-previously covered with water, the 
second type of emulsion is obtained. The effect of a surface layer 
of oil is apparently to destroy the colloidal disperse oil particles which 
may be formed on agitation, and, similarly, the effect of a water 
surface is to nullify the tendency of the water to distribute itself in 
the form of a disperse colloidally suspended phase. H. M. D. 


Independent Components and Compounds. Rupo.tr Ruer 
(Zeitsch. physikal. Chem., 1910, '71, 337—354).—A theoretical paper. 
The conditions are investigated under which, in a two-phase system, 
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a system made up of nm elements behaves as a system of n — 1 substances, 
For a system made up of two elements, these conditions can only be 
fulfilled in one way, and the simple relation »,/s,=7,/s, holds (7, and 
7”, being the amounts of heat taken up by the system, and s, resp. s, the 
changes of volume which occur when unit mass of the first of the second 
component respectively is transferred at constant temperature and 
pressure from the first to the second phase), which is equivalent to the 
law of constant proportions for a binary compound which boils, fuses, 
or undergoes transition without decomposition. When m exceeds 2, 
the conditions may be fulfilled in different ways, but the preferable 
solution leads to an equation of the same form as the above, which 
therefore applies to a binary system on addition of other elements 
provided that the compound behaves to these as a whole. G. 8. 


Allotropy and Internal Equilibrium. Anprzas Smits (Chem. 
Weekblad, 1910, '7, 79—83).—A theoretical paper. A. J. W. 


The EKquilibrium Solid-Liquid—Gas in Binary Systems which 
Present Mixed Crystals. Huco R. Kruyt (Proc. K. Akad. Wetensch. 
Amsterdam, 1909, 12, 537—545).—A theoretical paper in which the 
author discusses the various possible forms of the three-phase equili- 
brium curves for binary systems in which the two components are 
completely miscible in the solid state. H. M. D. 


Equilibria in Quaternary Systems. The System: Lithum 
Sulphate-Ammonium Sulphate—Ferrous Sulphate and Water. 
Frans A. H. Scnrernemakers (Zeitsch. physikal. Chem., 1910, 71, 
109—116).—The three ternary systems and the quaternary system 
have been investigated by solubility measurements at 30° in the usual 
way, and the results are represented in two ways on projected space 
diagrams. 

The solid phases in the quaternary system are (NH,),SO,, 
Li,SO,,H,0, FeSO,,7H,0, Li,SO,,(NH,),.SO, = D,,, and 

FeSO,,(NH,),80,,6H,O = D,.. 
The results show that FeSO,,7H,O can co-exist with Li,SO,,H,O and 
D,,, but not with (NH,),SO, and D,;; that Li,SO,,H,O can co-exist 
with FeSO,,7H,O, D,,, and D;,, but not with (NH,),SO,; that 
(NH,).SO, can co-exist with D,, and D,;, but not with the other two 
salts ; that D,; ean co-exist with all the other salts except FeSO,,7H,0, 
and, finally, that D,, can co-exist with all the other solid salts. 
G. 8. 


Criteria for the Determination of the Sensitiveness of Pre- 
cipitation Reactions. WuLHELM Borraer (Festschrift Otto Wallach, 
1909, 282—300).—Experiments have been made to determine the 
smallest concentration at which potassium chloride, bromide, and 
iodate can be detected by the formation of a visible precipitate on the 
addition of silver nitrate. For this purpose, a definite volume of a 
solution containing a relatively large excess of silver nitrate was added 
to measured volumes of solutions of the halogen salts of gradually 
decreasing concentration. The observations indicate that the limiting 
concentrations for the chloride, bromide, and iodate are respectively 
0:16 x 1075, 0:04 x 10-5, and 1 x 10~° mol. per litre. In the case of the 
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precipitation of silver chloride, the limiting concentration falls to 
0°04 x 10~-° mol. per litre in presence of nitric acid. This increase in 
sensitiveness is attributed to the formation of particles of larger size 
when nitric acid is present in the solution. On the other hand, there 
appears to be a limit to the increase in sensitiveness on this account, 
for the silver iodate is precipitated in the form of well-defined, crystal- 
line particles of relatively large size, and it is to this circumstance 
that the relative insensitizeness of the visible reaction between iodate 
and silver nitrate appears to be due. 

It is shown that observations of the above nature can be utilised 
to determine approximately the solubility of slightly soluble substances, 
provided that these are not especially characterised by the ready 
formation of supersaturated solutions. H. M. D. 


Relationship between the Structure of the Aliphatic 
Alcohols and their Rate of Esterification. Arruwr MICHAEL 
(Ber., 1910, 43, 464—465. Compare Michael and Wolgast, Abstr., 
1909, ii, 873).—Polemical in reply to B. N. Menschutkin (cdzd., 988). 
It is pointed out that the methods used by N. Menschutkin and by 
Michael and Wolgast are essentially different, and the results are not 
comparable. J.J.S. 


Modification of Dunstan and Short’s Extraction Apparatus. 
P. &. F. Perrépis (Pharm. J., 1910, [iv], 30, 106). —In using this 
apparatus in its original form, the contents of the inner tube are liable 
to be carried into the outer tube of the extractor if the solvent is 
boiled vigorously. To avoid this, the author inserts a spiral spring of 
brass wire, provided with a suitable disk of wire gauze at the lower 
end, and a ring at the other. The lower end rests on the contents of 
the inner tube, and the other end against the cork with which the 


extractor is closed. The modified apparatus is figured in the original. 
T. A. H. 


[Lecture] Experiments in Physical Chemistry. Uco Grassi 
(Nuovo Cim., 1909, [v], 18, ii, 408 —412).—The author-describes suitable 
apparatus for (1) measuring the catalytic action of hydrochloric acid 
on the reaction between menthone (or acetophenone) and phenyl- 
hydrazine ; (2) studying the law of mass action in the dissociation of 
nitrogen peroxide, and (3) measuring the lowering of solubility in 
water effected by a substance dissolved in ether. i 2 


[Inorganic Chemistry. 


Formulation and Nomenclature of Inorganic Compounds. 
Max K. Hovrmann (Chem. Zeit., 1910, 34, 73—76).—A scheme is put 
forward for the systematic formulation and nomenclature of inorganic 
compounds, The following points are considered : (1) The sequence 
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of the elements and radicles in the various compounds. (2) The order 
in which the various oxidation stages of the same element should be 
placed in a formula. (3) The naming of numbers, for example, mono-, 
di-, tri-, etc. (4) The nomenclature of (a) individual elements, 
(d) anions, (c) alloys, (¢) metalammines, (e) double salts. (5) Method 
of denoting the number of components in compound (double, triple, etc.) 
salts. (6) Nomenclature of (a) salts of condensed acids, (6) special 
groups of elements. (7) Method of writing long names. (8) Use of 
old names. (9) Method of denoting water of crystallisation. T. 8. P. 


Chemical and Biological Effects of Ultra-violet Light. 
Maurice LomBarp (Compt. rend., 1910, 150, 227—229. Compare 
Courmont, Abstr., 1909, ii, 753 ; Aubel, this vol., ii, 28).—Owing to 
the contradictory results obtained by previous observers, the author has 
re-examined the chemical effects of quartz-mercury lamps on water. 
The sterilising action of the Kromayer lamp has been ascribed to the 
formation of hydrogen peroxide ; it has been found, however, that the 
production of iodine from potassium iodide is more marked with 
a feebly alkaline, natural water than when the water is slightly 
acidified. Distilled water gave comparable results only after addition 
of a nitrate. The liberation of iodine, therefore, appears to be due to 
the formation of nitrites, and this has been confirmed by the 
production of a coloration with sulphaniiic acid and a-naphthylamine. 
Hydrogen peroxide is probably formed first, in accordance with the 
equation : 2H,O=H,O,+H,, and this is followed by reduction of the 
nitrate. The sterilising action of the lamps is considered to depend 
on the direct action of the rays on bacteria. Ww. O. W. 


Utilisation of Electrolytic Chlorine for the Simultaneous 
Production of Hydrochloric and Sulphuric Acids. ANGELO 
CopPaDoro (Gazzetta, 1909, 39, ii, 616—642).—The author discusses 
the various processes devised for utilising the chlorine yielded by 
the electrolytic soda industry, and describes his own investigations on 
the reaction expressed by the equation : 

Cl, +80, + 2H,O = 2HCl + H,SO,. 
Study of the equilibrium between the three components, water and 
sulphuric and hydrochloric acids, in the liquid phase at 17°, 40°, and 
70° shows that, with increasing proportions of sulphuric acid, the 
solubility of the hydrochloric acid undergoes considerable diminution. 
The amount of such diminution cannot, however, be calculated by 
means of the formule given by Nernst (Abstr., 1890, 3) and Noyes 
(Abstr., 1891, 142), such formule giving accurate results only for 
dilute solutions. With Bodlinder’s formula (Abstr., 1891, 794, 795), 
W/ 3/S=const., where W and S indicate grams of water and 
hydrochloric acid respectively, the value of the expression is constant 
only for solutions containing small proportions of sulphuric acid, and 
increases with the amount of the latter. If, however, allowance is 
made for the formation of the hydrate H,SO,,H,O in solutions 
containing much sulphuric acid, the value of W being diminished by 
the amount of water in this hydrate, approximately constant results 


are obtained for the expression W’/ 3/5. 
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The industrial application of this process and its economics are 
discussed. tT. . PF. 


Solubility of Gases in Concentrated Sulphuric Acid and 
in Mixtures of Sulphuric Acid and Water. Curistian Bour 
(Zettsch. physikal. Chem., 1910, ‘71, 47—50).—The solubility of 
nitrogen, oxygen, and carbon dioxide in 96% sulphuric acid, and 
of the first two gases in mixtures of sulphuric acid and water in 
varying proportions, has been measured in the neighbourhood of 21°. 
The results for the 96% acid, in terms of Bunsen’s absorption- 
coefficient x 100, are as follows: carbon dioxide, 92°6 ; oxygen, 2°748 ; 
nitrogen, 1°292, from which it will be seen that the solubilities are 
not very different from those in water. The solubilities are, however, 
much less in mixtures of sulphuric acid and water, and for oxygen and 
nitrogen reach a minimum in 25/ solution, at which the solubility is 
less than one-third of that in water. At the same point, the 
contraction on mixing sulphuric acid and water attains its maximum 


value. G. 8. 


Amides of Sulphuric Acid. Frirz Epnratm and M. GurEewitTscH 
(Ber., 1910, 43, 138—148. Compare Abstr., 1909, ii, 994).—The 
methods for preparing sulphamide are far from satisfactory, and the 
authors have consequently investigated new methods. Theoretically, 
dimethyl sulphate and ammonia should give rise to sulphamide and 


methyl! alcohol, but instead of these compounds, methylamine and 
ammonium methyl sulphate are formed. The difficulties met with in 
the preparation of methyl amidosulphonate, NH,*SO,°OMe, were too 
great to use that compound as the starting point. 

Attempts were then made to prepare the chloroamide of sulphuric 
acid, Cl*SO,*NH,. Amidosulphonic acid, NH,*SO,H, and phosphorus 
pentachloride, in the proportion of 1:5 by weight, readily interacted at 
70—90°. After filtering the olive-green liquid so obtained through 
glass wool, it was distilled on the water-bath under diminished pres- 
sure. Phosphoryl chloride and phosphorus trichloride passed over, 
leaving a viscous, dark brown liquid, which deposited white crystals 
(m. p. 33—34°) aftera long time at 0°. The analytical results were 
only in approximate agreement with the formula NH,°SO,°Cl + PCl,. 
The compound is very sensitive to water and water vapour, hydrogen 
chloride, phosphorous acid, and amidosulphonic acid being formed. 
Boiling sodium hydroxide does not liberate ammonia, which is only 
produced on prolonged heating with fuming hydrochloric acid in a 
sealed tube. All attempts to decompose it into its components were 
unsuccessful. 

When thionyl] chloride and amidosulphonic acid are heated together 
in a sealed tube at 105—110°,ammonium chlorosulphonate, Cl-SO,°NH.,, 
is formed, and is purified by washing with carbon disulphide or light 
petroleum, and, after drying, it forms a white mass with a yellowish 
tinge (m. p. about 152° in sealed tubes). It fumes in the air, and 
gradually deliquesces. On treatment with liquid ammonia there is a 
violent reaction, the product of which dissolves in the excess of 
ammonia. After evaporation of the solvent, the residue is 
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dissolved in water, the solution acidified with nitric acid, and silver 
nitrate added in large excess. After collecting the silver chloride, the 
filtrate is fractionally precipitated with ammonia, the first and 
smallest fraction being rejected. From a hot solution the precipitate 
consists of silver sulphamide, SO,(NHAg),, whereas from a cold 
solution it is silver imidosulphamide, NAg(SO,-NHAg),, with 
varying amounts of water of crystallisation. Trisulphimide was not 
found in the reaction préducts. 

When sulphury] chloride is added drop by drop to liquid ammonia 
cooled by an ether-solid carbon dioxide freezing mixture, there is a 
violent reaction according to the equation: 2S0,C],+7NH,= 
NH(SO,°NH,),+4NH,Cl. No trisulphimide is formed, and, after 
evaporating off the excess of ammonia, silver imidosulphamide may 
be obtained from the residue in a manner similar to that already 
described. It is always coutaminated with silver sulphamide, the 
sulphamide being formed from the imidosulphamide according to the 
equation: NH(SO,°NH,),+ H,0 =NH,°SO,H+80,(NH,).. In fact, 
silver imidosulphamide may be readily transformed into silver 
sulphamide by solution in dilute acid and precipitation from the warm 
solution by ammonia. 

Pure sulphamide is best prepared by dissolving the product of the 
reaction between sulphuryl chloride and liquid ammonia in a small 
quantity of water and making the solution just acid. After two to 
three days the hydrolysis is complete, the mixture is evaporated 
to dryness in a vacuum, and the residue extracted with ethyl 
acetate, which dissolves out the sulphamide, amidosulphonic acid and 
ammonium chloride being insoluble. After evaporating off the ethyl 
acetate, pure sulphamide, m. p. 93°, is left. 

Pure silver imidosulphamide was prepared by extracting the product 
of the reaction between sulphuryl chloride and liquid ammonia with 
ethyl acetate in order to remove the sulphamide, and then working up 
the residue at the ordinary temperature to silver imidosulphamide in 
the manner already indicated. It contained 46H,0. 

When a solution of amidosulphonic acid is neutralised with ammonia, 
and the calculated quantity of silver nitrate added to form the silver 
salt, no precipitate forms until the liquid has been evaporated to a 
syrupy consistence. It then solidifies suddenly to a radiating crystal- 
line mass, which, after crystallisation from water, gives rhombohedral 
crystals of silver ammonium amidosulphonate, 

NH,°S0,Ag,NH,"SO,NH,. T.S. P. 


Allotropy of Tellurium. Ernst Conen and J. F. Kroner (Chem. 
Weekblad, 1910, '7, 57—61).—A summary of the literature on the 
allotropy of tellurium. A. J. W. 


Behaviour of Nitric Oxide at Low Temperatures. Karon 
ADWENTowSEI (Bull. Acad, Sci. Cracow, 1909, 742—767).—The gas 
investigated by the author was prepared by the action of nitric acid 
on ferrous sulphate or of sulphuric acid on a solution containing 
potassium iodide and potassium nitrite, and was purified by 
condensation and fractional distillation. 


} 
fi 
ub 

1 
ii 

i 
4 


Sea ees 


ii. 200 ABSTRAOTS OF CHEMICAL PAPERS. 


The relative density of nitric oxide remains unchanged when the 
temperature is lowered to about —150°. The mean coefficient of 
expansion at 760 mm. between - 140° and 0° is 0°0037074. Liquid 
nitric oxide is colourless in thin layers, and light blue when examined 
in thick layers. It is, however, probable that the blue colour is due 
to traces of nitrogen trioxide which cannot be removed by fractionation. 
The critical temperature is —92°9°, the critical pressure 64°6 atmo- 
spheres. It boils at — 150°2°, and solidifies at —160°6°. The vapour 
pressure at this temperature being 168 mm. of mercury. 

The vapour-pressure curve of liquid nitric oxide is somewhat 
anomalous, and this is attributed to polymerisation of the molecules 
at low temperatures. The fact that the vapour density at atmospheric 
pressure is quite normal at these temperatures indicates, however, 
that the dissociation of the polymerised molecules is practically 
complete at this pressure. The high density of the liquid at its 
boiling point, D 1:269, is cited as evidence in support of the view that 
the liquid molecules are associated. H. M. D. 


Molecular Weight of Nitrous Acid in Aqueous Solution. 
Auexis V. Saposunixorr (J. Russ. Phys. Chem. Soc., 1909, 41, 
1704—1708).—That the molecule of nitrous acid in aqueous solution 
is represented by the formula HNO, is partly confirmed by Schiimann’s 
measurements of the electrical conductivity and affinity constant of 
the acid (Abstr., 1900, ii, 264). Simple shaking of solutions of 
nitrous acid with chloroform results in the expulsion of the anhydride, 
N,0,, the appearance of which is explainable as due either to the 
occurrence of the anhydride in the solution or to the slight stability 
of the acid and its consequent decomposition into water and nitrogen 
trioxide under the influence of the chloroform. Cryoscopic measure- 
ments of aqueous solutions of nitrous acid give the molecular weights 
46:0, 46°6, and 46°6, which are very nearly identical with the value, 
47, required by the formula HNO,. T. H. P. 


Compounds of Sulphur and Phosphorus. V. _ Tetra- 
phosphorus Trisulphide, P,S, Aurrep Srock [with Max 
Rupoupa] (Ber., 1910, 43, 150—157).—The author has shown 
previously that the only three compounds of phosphorus and sulphur 
are P,S,, P,S,, and PS, (P,S8,,) (compare Abstr., 1909, ii, 569). The 
present communication describes the preparation and properties of the 
first compound, tetraphosphorus trisulphide. 

An excess of red phosphorus is mixed with finely-powdered sulphur, 
and the mixture heated in a wide tube, sealed at one end, in an 
atmosphere of carbon dioxide. The temperature is first gradually 
raised to 100°, and then the reaction started by stronger local heating 
near the surface of the mixture. When the reaction has spread 
through the whole mass, the tube is strongly heated until the contents 
begin to distil, otherwise higher sulphides of phosphorus are formed ; 
the reaction product, which consists of red phosphorus and tetra- 
phosphorus trisulphide, is allowed to cool in the atmosphere of carbon 
dioxide. The trisulphide may be separated from the red phosphorus 
by extraction with carbon bisulphide or by distillation in an 
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atmosphere of carbon dioxide, but in both cases it is somewhat 
impure. 

After purification and recrystallisation from benzene, a pure light- 
yellow product is obtained, which sinters at 171°5°, m. p. 172°5°. 

The b. p. is 407—408°/760 mm., but at the same time there is 
slight decomposition, as indicated by a variation in the melting point. 
D” =2-03. The molecular weight, both in carbon disulphide solution 
and as vapour, corresponds with the formula P,S,. At 17°, 1 part 
by weight of P,S, is dissolved by 1, 40, and 32 parts by weight 
respectively of carbon disulphide, benzene, and toluene. The 
concentrated solutions are intensely yellow. 

Tetraphosphorus trisulphide is decomposed by both concentrated and 
dilute potassium hydroxide solution, hydrogen and phosphine (1:1 to 
2:1) being evolved. The evolution of gas lasts for days at the 
ordinary temperature. If the brownish-red solution is acidified 
immediately after being prepared, a yellow precipitate, resembling 
solid phosphorus hydride, P,,H,, is obtained, which decomposes and 
becomes brown after a time. This precipitate is not obtained from 
solutions which have been preserved for some time. T. &. P. 


Compounds of Sulphur and Phosphorus. VI. _ Tetra- 
phosphorus Heptasulphide, P,S, Aurrep Srock [with Brria 
Herscovici] (Ber., 1910, 48, 414—417).—An intimate mixture of 
purified red phosphorus and sulphur, in such proportions that the 
reaction product would consist of P,S,+5% P,S,, is heated in a hard 
glass tube in the way described in the preparation of tetraphosphorus 
trisulphide (preceding abstract) until distillation begins. The cooled 
product is then recrystallised from carbon disulphide, in which the 
heptasulphide is sparingly soluble (1 part in 3500 parts solvent at 17°, 
and 1 part in 20,000 parts at 0°), whilst the trisulphide is readily 
soluble, 

Tetraphosphorus heptasulphide crystallises in small, slightly yellow 
prisms, D!’ = 2°19, sinters at 305—308°, m. p. 310°. 

The b. p. is 523°/760 mm., and the vapour density at 700° corre- 
sponds with the formula P,S, ; above 750° the vapour density rapidly 
diminishes to one-half its normal value. .At the ordinary temperature, it 
is stable, but on melting, and at higher temperatures, it decomposes 
to some extent. It is more sensitive to moisture than the trisulphide. 
When exposed to the air for some time, it smells strongly of hydrogen 
sulphide. x. & &. 


Crystalline Boron. II. MHetnrica Bittz (Ber. 1910, 48, 
297—306).—NSo-called crystalline boron has hitherto been obtained in 
two different crystalline forms, the one being black and having the 
formula A1B,., whilst the other consisted of colourless to yellow, quad- 
ratic crystals, having the composition C,Al,B,, (Hampe, this Journ., 
1877, i, 273). The preparation of the colourless crystals has hitherto 
been a very troublesome matter, but the author obtains them readily 
as follows: A mixture of 50 grams of boron trioxide, 75 grams of 
sulphur, 100 grams of aluminium, and 2 grams of soot is fired by an 
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appropriate tuse. The fused mass is treated with water and concen- 
trated hydrochloric acid, and the residue finally left under dilute 
hydrochloric acid for some days. When all action has ceased, it is 
well washed by decantation with hot water. The resulting prepara- 
tion consists mostly of the transparent, yellow, quadratic crystals, but 
it is also mixed with the black crystals. The black crystals have 
Di = 2°554+0°005, and the yellow, Di'=2°590+0-006, and are 
separated by the flotation method in a mixture of methylene iodide 
and benzene. 

The quadratic crystals are not attacked by hot concentrated hydro- 
chloric acid or sulphuric acid, or by a solution of chromium trioxide 
in concentrated sulphuric acid. They are dissolved by hot concen- 
trated nitric acid, especially when heated in a sealed tube at 150—180°. 
In transmitted light they are yellow to brownish-yellow in colour, 
whereas in reflected light they are dark brown to grey. Analysis 
gave 407% C, 13°38% Al, and 82°1% B ( =total of 99°6%), which corre- 
sponds with the formula C,AI,B,,, which is slightly different from 
that obtained by Hampe (Joc. cit.). It is not possible to say whether 
these crystals are a definite chemical compound or a saturated mixed 
crystal. T. 8. P. 


Action of Carbon Tetrachloride Vapour on Anhydrides and 
Oxides. Pierre Campoutives (Compt. rend., 1910, 150, 175—177). 
—The author gives in tabular form a list of those oxides which 
undergo conversion into chlorides or oxychlorides when heated in 
a stream of carbon tetrachloride vapour ; the nature of the products 
is indicated, as well as the temperature at which the reaction com- 
mences. No action occurs with the oxides of boron and silicon. In 
other cases, chlorination occurs between 215° and 580°. The oxides of 
niobium and thorium give a mixture of oxychloride and chloride, 
whilst tungstic oxide gives the oxychloride only. All the other 


metallic oxides examined yielded the corresponding chloride. 
W. O. W. 


Action of Carbon Tetrachloride Vapour on Minerals. Pierre 
CaMBOULIVES (Compt. rend., 1910, 150, 221—223. Compare preceding 
abstract).—The ease with which natural or artificial metallic oxides 
undergo chlorination when heated in carbon tetrachloride vapour 
renders possible the application of this substance to the analysis of 
complex minerals. A separation of free and combined silica in 
bauxite, for example, can be effected in this way, since aluminium 
silicate is transformed into the chlorides of aluminium and silicon, whilst 
uncombined silica is not attacked. In the same manner, molybdenite 
has been shown to contain free molybdenum oxide. W. O. W. 


Conductivity of the Inner Cone of Divided Flames. The 
Explosibility of Gaseous Mixtures. Frizprich EpstTern and 
P. Krassa (Zeitsch. physikal. Chem., 1910, '71, 28—46).—The authors 
describe the experimental work on which the conclusions of Haber 
(this vol., ii, 122) as to the connexion between luminosity and 
electrical conductivity in the Bunsen flame are partly based. 

A steady flame was secured by thorough mixing of the coal-gas and 
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air before reaching the burner. As electrodes for the conductivity 
measurements, two platinum-iridium wires 0:05 mm. in diameter were 
stretched horizontally across the flame; they were fixed 1—2 mm, 
apart, and the position of the cone of the flame with reference to 
them could be altered by means of a screw arrangement. In order 
to minimise the effect of the ends of the electrodes, and thus obtain 
more regular results, 3 cm. in the middle of each wire was covered 
with magnesium oxide. Measurements of temperature were made 
simultaneously by means of a thermo-couple. 

As the electrodes are gradually lowered in the flame, the electrical 
conductivity increases regularly, but there is a sudden increase when 
the electrodes reach the luminous cone. In one experiment with the 
electrodes 1 mm, apart, the conductivity was three to four times 
greater at the summit of the luminous zone than at a point 1 mm. 
above it. As the proportion of oxygen in the mixture is gradually 
diminished, the change of conductivity on reaching the luminous zone 
is less abrupt, a result which is due in part to the lowering of tempera- 
ture. The addition of carbon dioxide to the gas mixture also renders 
the change of conductivity at the margin of the luminous zone less 
sharp, but at the same time broadens out the luminous zone, so that 
in this case, also, there is a close connexion between conductivity and 
luminosity. Further, in the case of the carbon monoxide flame, which 
is only slightly luminous, there is no great increase of conductivity 
on reaching the inner cone. 

Contrary to the general opinion as to the action of an inert gas on 
the luminosity of a flame, it was found that when the supply of gas 
and air was kept constant, and carbon dioxide was added to a flame, 
it became more explosive, and it is even possible in this way to bring 
about the separation of an undivided flame. This conclusion is borne 
out by the results of Eitner (Habilitationsschrift, Miinchen, 1902), 
which are discussed at length. In this connexion, it is shown that 
Le Chatelier’s rule, according to which the lower limit of explosibility 
of a gaseous mixture is an additive function of its composition, is 
approximately valid, but this rule does not hold for the higher limit 
of explosibility. G. 8. 


Existence of Real Percarbonates and their Differentiation 
from Carbonates with Hydrogen Peroxide of Crystallisation. 
SepasTian Tanatar, Ser., 1910, 43, 127—128).—Riesenfeld and 
Reinhold (this vol., ii, 33) class the potassium percarbonate of 
Constam and Hansen as a real percarbonate, because it liberates iodine 
immediately from neutral potassium iodide, whereas Tanatar’s sodium 
percarbonate does not react in this way, and is therefore considered to 
be a carbonate with hydrogen peroxide of crystallisation. 

The author points out that these reactions prove nothing, and could 
be foreseen, Potassium percarbonate (K,C,0,) forms potassium 
hydrogen carbonate in aqueous solution, and this would have no action 
on iodine, whereas not hydrogen carbonate, but carbonate is contained 
in aqueous solutions of Tanatar’s sodium percarbonate. The carbonate 
would prevent the liberation of iodine owing to the formation of 
hypoiodite ; the latter compound would then react with hydrogen 
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peroxide with evolution of oxygen, as observed by Riesenfeld and 
Reinhold. 

The author states that he does not bind himself to any particular 
conception of the constitution of his percarbonates. T. 8. P. 


So-called Amorphous Silicon. Ernst Witke-Dérrurt (Fest- 
schrift Otto Wallach, 1909, 671—684).—The form of silicon which is 
obtained in the reduction of silicon fluoride by sodium at a dull red 
heat reacts readily with sulphuric acid and with hot water. In 
the former case, sulphur is formed as one of the reduction products. 
The great readiness with which the silicon reacts on these substances 
explains the poor yields which have been obtained by previous workers 
who have prepared amorphous silicon by this process. It also prevents 
this process from being economically used for the preparation of large 
quantities of the reactive amorphous form. 

A similar amorphous product is obtained with a comparatively high 
yield when sodium silicofluoride is melted together with sodium and 
aluminium, and the metallic regulus obtained is treated with acids. 
This first product, of a grey colour, is not very reactive, and on that 
account it can be separated more or less completely from admixed 
silica. When heated with hydrofluoric acid, the greyish-coloured 
variety of silicon is, however, converted into a brown variety, which is 
very much more reactive. The product thus obtained is violently 
attacked by concentrated nitric acid, with the formation of a white 
substance which appears to be a nitride, since it evolves ammonia when 
acted on by sodium hydroxide. When heated, the brown, amorphous 
silicon is transformed into a much less active form. 

Many apparently conflicting statements in the literature can be 
explained on the basis of the author’s observations. H. M. D. 


Alloys of the Chlorides of the Alkali Metals. S. F. 
ScHEMTscHuscHNY and F. Ramsaca (J. Russ. Phys. Chem. Soc., 1909, 
41, 1785—1814. Compare Kurnakoff and Schemtschuschny, Abstr., 
1906, ii, 443)—The authors have traced the melting-point and 
solidification curves of binary mixtures of the chlorides of the alkali 
metals. 

For lithium and potassium chlorides, the m. p. diagram consists of 
two branches meeting at the eutectic point 352°, which corresponds 
with 40°5 mol. % KCland 59°5 mol.% LiCl. Solid solutions are not 
formed, the two components separating from the molten mixtures in 
the pure state. The molecular depression of the m. p. of lithium 
chloride (100 mols.) by potassium chloride is 4°5—4:3°, whilst with 
potassium chloride as solvent, the molecular depression is 4-°9—4°8°. 
The eutectic alloy, m. p. 352°, furnishes a good protecting layer for 
metals which oxidise on heating to 400—500°. The m. p. of lithium 
chloride is 614° (Carnelley, this Journ., 1876, i, 489, found 602 + 5°, 
and Guntz, Zeiisch. angew. Chem., 1898, 11, 158—159, 600°). 

With lithium and rubidium chlorides, the curve is composed of two 
branches, which meet at the eutectic point 312°, corresponding with 
44°75 mol. % RbCl and 55:25 mol. % LiCl; no solid solutions are 
formed. The molecular depression for lithium chloride is 4*3—4:1°, 
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and for rubidium chloride, 4°6—4°3°. Rubidium chloride has m. p. 
726° (Carnelley, Trans., 1878, 33, 273, found 710°). 

For lithium and sodium chlorides the cooling curves exhibit no 
eutectic halt, solidification proceeding over a certain interval of 
temperature, and solid solutions of various concentrations being formed. 
The m. p. diagram is a continuous curve of Roozeboom’s type III, 
exhibiting a minimum at 552°, corresponding with 27 mol. % NaCl. 
The molecular depression of the m. p. of sodium chloride is 3°8—3°7°, 
and of the lithium salt, 2°5°. 

With rubidium and potassium chlorides the m. p. curve is con- 
tinuous, and proceeds at first almost horizontally and then gradually 
rises to the m. p. of potassium chloride. Solid solutions are formed 
in all proportions of the components, the m. p. curve being of Rooze- 
boom’s type I. These observations are confirmed by the structures of 
the alloys. The molecular depression of rubidium chloride is in this 
case negative and equal to 0°15—0°11°, whilst for the potassium salt it 
amounts to 1:4—1°3°. 

The m. p. diagram of rubidium and sodium chlorides consists of two 
branches meeting at the eutectic point 541°, which corresponds with 
54:96 mol. % RbCl. The molecular depression is 4°4—4-0° for rubidium 
chloride, and 4°3—4:°1° for sodium chloride. 

Cesium chloride has m. p. 646° (Carnelley and Williams, Trans., 
1880, 37, 125, gave 631°). The cooling curves for mixtures of 
rubidium and cesium chlorides exhibit two halts, the second, at 451°, 
being conditioned by the existence of a polymorphous modification 
of cesium chloride. The ratio of the heat of transformation into 
this second modification to the latent heat of fusion of cesium 
chloride is found to be 0°35. The m. p. diagram is a continuous 
curve of Roozeboom’s type III, and exhibits a minimum at 440°, 
corresponding with 11°5 mol. % of rubidium chloride. The mole- 
cular depression for cesium chloride is 1°6—1°5°, and for rubidium 
chloride, 1°6—1°5°. 

With cesium and potassium chlorides, the m. p. diagram is a con- 
tinuous curve (Roozeboom’s type III) with a minimum at 616°, 
corresponding with 34 mols. % KCl. None of the cooling curves show 
a eutectic halt, solid solutions of various concentrations being formed. 
The presence of potassium chloride lowers the temperature of 
polymorphous transformation of cesium chloride; with 11°5 mol. % 
of KCl, the change becomes very indistinct, and with higher pro- 
portions disappears completely. The molecular depression is 1°1° for 
cesium chloride and 2°8—2°9° for potassium chloride. 

For sodium and cesium chlorides the m. p. diagram is formed of 
two branches meeting at 493°, which corresponds with 34°5 mol. % 
NaCl; no solid solutions are formed. Similar results are obtained 
with the system CsCl + LiCl. 

These chlorides may be divided into two groups: (1) those of 
potassium, rubidium, and cesium, which mix in all proportions, and 
(2) those of lithium and sodium, which at high tempe:atures form 
uninterrupted series of solid solutions, these decomposing at lower 
temperatures. 

By means of van’t Hofi’s formula, the latent heats of fusion are 
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found to be: for NaCl, 97; LiCl, 86 ; KCl, 63; RbCl, 38, and CsCl, 
24 Cals., these values diminishing with increase of the molecular 
weight. 

The heats of formation of » number of the solid solutions formed 
by the above salts have been measured, and it is found that, in all 
cases, considerable absorption of heat occurs, the solid solutions being 


consequently unstable and undergoing gradual decomposition. 
. . F. 


Some Thiophosphates. Fritz Eparam and Erra Mager (Ber., 
1910, 48, 285—288).—When solid sodium  tetrathiophosphate, 
Na,PS, (compare Abstr., 1905, ii, 318), is treated with the solutions of 
sulphides of other metals, reaction takes place either according to the 
equation 2Na,PS, + 3M,S + 2H,O = 2M,PS,0 + 3Na,S + 2H,§, or 
according to the equation : 2Na,PS, + 3M,S + 4H,O = 2M,PS,0, + 
3Na,.S+4H,S8. In no case is the tetrathiophosphate of the second 
metal formed, owing to hydrolysis by the water. 

Barium oxytrithiophosphate, Ba,(PS,O),,20H,O, was obtained 
from sodium tetrathiophosphate and a solution of barium sulphide. 
It is stable when dry, but is decomposed by water or dilute acids 
with evolution of hydrogen sulphide. Concentrated nitric acid dis- 
solves it, the sulphur being completely oxidised to sulphuric acid. 
When barium hydrosulphide is used instead of the sulphide, barium 
dioxydithiophosphate, Ba,(PS,O,).,18H,O, is obtained (compare Stock, 
Abstr., 1906, ii, 535). Attempts to prepare strontium and calcium 
thiophosphates were unsuccessful. 

Magnesium oxytrithiophosphate, Mg,(PS,0),,20H,O, was obtained 
from magnesium hydrosulphide. It was precipitated from solution 
by alcohol in the form of white needles. It is decomposed by water 
or dilute acids. pa A 


Selenophosphates. Fritz Epuraimm and Erra Master (Ber., 1910, 
43, 277—285).—Selenophosphates of the alkali and alkaline-earth 
metals and of magnesium can be prepared by the action of phosphorus 
pentaselenide on aqueous solutions of the selenides of the respective 
metals, the reaction proceeding according to the equation: 3M,Se+ 
P,Se,=2M,PSe,. In no case, however, could a solid tetraseleno- 
phosphate be obtained, water decomposing it thus: M,PSe,+ H,O= 
M,PSe,0+H,Se. In some cases the decomposition may go further 
still, with the formation of the compound M,PSe,0,, or even M,PSeQ,. 
In many cases intermediate cgmpounds, for example, K,PSe,.,0,.,, are 
formed, which the authors consider may be isomorphous mixtures of 
the different oxyselenophosphates. If the compounds crystallise 
from a mother liquor rich in hydrogen selenide, they are also rich 
in selenium, but if precipitated by alcohol they are poorer in selenium. 

The oxyselenophosphates may also be prepared from the hydroxide 
of the metal and phosphorus pentaselenide. Even in the presence of 
excess of alkali, the normal salts sometimes hydrolyse with the forma- 
tion of the monohydrogen salts, the process being conditioned by the 
relative solubilities of the two salts in the mother liquor. 

Or solution in water, especially in hot water, all the compounds 
decompose according to the equation: M,PSe,+4H,0=M,PO,+ 
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4H,Se. The mother liquors oxidise quickly on exposure to the air, 
becoming red and depositing selenium. ‘The solid salts are fairly 
stable in dry air. 

Normal salts were only obtained with the alkali metals; the 
alkaline-earth metals give monohydrogen salts. 

An ammonium tellurophosphate could not be obtained. 

Sodium trioxyselenophosphate, Na,PSeO,,20H,O, was prepared by 
digesting a strong solution of sodium hydroxide with phosphorus 
pentaselenide. The same substance was obtained when sodium hydro- 
selenide was used in the place of sodium hydroxide. It crystallises in 
needles. 

Ammonium oxytriselenophosphate was obtained from phosphorus 
pentaselenide and a saturated solution of hydrogen selenide in strong 
ammonia. From the warm mother liquor, leaflets crystallised having 
the composition (NH,),PSe,0,10H,0, and later the cold mother liquor 
deposited octahedra and four-sided leaflets of the composition 
(NH,),H(PSe,0),,18H,0. 

_ Potassium oxyselenophosphate, K,PSe,.,0,.;,H,0, was obtained in the 
form of greenish-yellow octahedra by using potassium hydroselenide. 
It reacts violently with nitric acid. 

Barium dioxydiselenophosphate, BaH PSe,0,,14H,0, is formed when 
phosphorus pentaselenide is treated either with a solution of barium 
hydroxide, or with a saturated solution of hydrogen selenide in barium 
hydroxide. It forms a white, micro-crystalline powder. 

When 2 grams of strontium hydroxide, dissolved in a little water, 
were treated with 3 grams of phosphorus pentaselenide and the 
filtrate from the deposited selenium treated with alcohol, a light yellow 
precipitate of a strontium oxyselenophosphate, having the composition 
SrHPSe,.0,0/,,7H,O, was obtained. When a larger excess of the 
pentaselenide was used, the crystals were colourless, and had the 
composition SrH PSe,,,0,,.,8H,0O, which may possibly be 

2SrH PSeO,,SrH PSe,0,,24H,0. 
With calcium hydroxide a calcium oxyselenophosphate was formed. 
With the smaller proportion of phosphorus pentaselenide, the yellow 
crystals obtained had the composition CaH PSe,/,0,,,.,5H,O, whilst 
with the larger proportion their composition was CaH PSeO,,8H,0. 

A magnesium dioxydiselenophosphate was also obtained, but not in a 
pure condition. 7. 6 F. 


Lithium Phosphomolybdates. Fritz Erpuraim and Max Branp 
(Zeitsch. anorg. Chem., 1910, 65, 233—-236).—Five lithium phospho- 
molybdates, two of which are of rather complicated composition, have 
been prepared. 

The salt, 3Li,0,P,0,,5Mo00,, with both 16H,O and 17H,0, is 
obtained from the mother liquor of its additive compound, described 
below, in white prisms. The salt, 5Li,0,2P,0,,8M00,,28H,0, is 
obtained when lithium carbonate, phosphoric acid, and molybdenum 
trioxide are mixed in the proportions of the first salt, and the solution 
is evaporated. It forms long, slender needles, readily soluble in water. 
The salt, 3Li,0,P,0,,12M00,,18H,0, is obtained on adding dilute nitric 
acid to the first salt in concentrated solution, and forms a yellow, 
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micro-crystalline precipitate. When the motherdiquor is evaporated, 
orange crystals of the salt, 3Li,0,P,0,,18M00,,27H,0, are obtained. 
The double salt, 3Li,0,P,0,,5Mo0, + 6Li,PO,,18H,0, is obtained 
when 52 grams of lithium molybdate are dissolved, and 29 grams of 
molybdenum trioxide and 15 grams of phosphoric oxide added. It 
cerystallises in short rods, and has an alkaline reaction, whilst the other 
lithium phosphomolybdates are acid. Water decomposes it, leaving a 
residue of lithium phosphate. C. H. D. 


Rubidium and Cesium Phospho- and Arseni-molybdates. 
Ferrz Eparamm and Heinrich HerscHrinke. (Zeitsch. anorg. Chem., 
1910, 65, 237—247).—The salt, 7Rb,O,P,0,,22 MoO,,12H,0, is obtained 
by mixing the components in the molecular proportions 3:1: 2, when 
a yellow salt, usually slightly green owing to partial reduction, is 
precipitated. By the addition of nitric acid, D 1:2, to a solution of 
rubidium phosphomolybdate, a yellow precipitate of the salt, 

3Rb,0,P,0,,20M00,,12H,0, 

is obtained. If this salt is suspended in water, and rubidium carbonate 
is added until the yellow colour of the solid disappears, a white salt, 
6Rb,O,P,0,,18M00,,10H,0, is obtained. If 0°5 mol. phosphoric acid 
is added to 1 mol. rubidium carbonate, and then boiled with 1 mol. 
molybdenum trioxide, a solution is formed which deposits very large 
crystals of the salt, 5Rb,0,2P,0,,9M00,,13H,O. The last portions of 
the mother liquor deposit crystals of 7Rb,0,3P,0,,10M00,,15H,0. 

A yellow caesium salt has the composition 

2Cs,0,P,0,,14M00,,3H,0. 
A white salt, 3Cs,0,P,0,,6Mo00,,8H,O, is obtained similarly to the 
white rubidium salt. 

A simple rubidium arsenomolybdate, Rb,O, As,0,,6Mo0,, is obtained 
as a white, micro-crystalline precipitate by adding rubidium nitrate to 
a concentrated solution of arsenomolybdic acid (Pufahl, Abstr., 1884, 
715). A salt, 4Rb,0,As,0,,18M00,,40H,O, is obtained as a yellow 
precipitate by mixing molecular proportions of rubidium hydroxide 
and molybdenum trioxide, and then adding nitric acid and arsenic acid. 
If an excess of arsenic acid is used, colourless crystals of the salt, 
3Rb,0,3As,0,,5Mo00,,9H,0, are obtained, readily soluble in water. It 
contains more arsenic than any previously known arsenomolybdate. 

A yellow caesium arsenomolybdate, 4Cs,0,As,0,,26Mo00,,15H,0, is 
obtained in similar manner. It was not found possible to prepare a 
white cesium salt, the product isolated being caesiwm arsenate, 
Cs,0,2As,0,;,5H,O, which forms well-developed crystals. C. H. D. 


Dimorphism of Ammonium Haloids. Rosert C. WaLiace 
(Centr. Min., 1910, 33—36).—When ammonium chloride is sublimed 
there is a marked change in the heat effect at 159° ; under the micro- 
scope the crystals exhibit a change at this temperature, although they 
still remain optically isotropic ; and on cooling in a dilatometer filled 
with oil, the crystals show an appreciable contraction in volume at 
this point. Ammonium bromide exhibits the same reversible 
phenomena at 109°, but ammonium iodide shows no change. 

The molecular volumes of ammonium chloride and ammonium 
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bromide in their modifications stable at the ordinary temperature 
indicate that these (more highly polymerised) salts are not iso- 
morphous with the potassium haloids and ammonium iodide ; but it is 
probable that the modifications stable at the higher temperatures do 
belong to this isomorphous series. L. J. 8. 


Properties of Precipitated Silver. Tarax Nata Das (Chem. 
News, 1910, 101, 51).— When the solution of hypophosphite obtained 
in the preparation of phosphine from phosphorus and sodium hydr- 
oxide is acidified and treated with silver nitrate, a yellow precipitate 
of silver separates after a time, and gradually changes in colour, 
becoming successively brown, red, grey, and finally black. The pre- 
cipitate dissolves very readily in solutions of potassium cyanide and 
potassium chlorate, less readily in sodium thiosulphate, and is nearly 
insoluble in ammonia and sodium hydroxide. H. M. D. 


Atomic Weight of Strontium. Sir Epwarp THorPE and 
ArtHur G. Francis (Proc. Roy. Soc., 1910, A, 83, 277—289).—The 
atomic weight of strontium has been determined by measurement of 
the ratios (1) SrBr,:2Ag (6 determinations), (2) SrBr,: 2AgBr (5 
determinations), (3) SrCl,: 2Ag (6 determinations), (4) SrCl,:2AgCl 
(5 determinations). The strontium salts were purified by very exten- 
sive processes of fractional crystallisation, and all reagents used in 
connexion with the measurements were freed from possible impurities 
by suitable methods. From the four ratios, the atomic weight of the 
metal is found to be 87°646 + 0°0016. 

In order to obtain an independent check on these determinations, two 
further series were made, depending on the ratio of SrSO, to SrCl, and 
SrBr, (4 and 3 determinations) respectively. In consequence of the 
more complicated character of the manipulative processes involved in 
these estimations, the accuracy obtainable by this method is not so 
high as in the methods of the first four series. The mean value 
obtained for the atomic weight is 87°645+0-0107. As a final result, 
the authors adopt the number 87°65, which is only 0°03 in excess of 
that obtained by Richards. H. M. D. 


Action of some Salts of Ammonium on the Alkaline Harth 
Carbonates. Errore Setvarict (Bull. Assoc. Chim. Sucr. Dist., 1910, 
27, 669—670).—It is proposed to prepare barium chloride and nitrate, 
and the corresponding strontium compounds, by heating the carbonates 
with equal mol. weights of ammonium chloride and nitrate respect- 
ively. The barium nitrate may be used for preparing the oxide by 
heating to redness in a current of oxygen, and the peroxide by merely 
heating to redness. N. H. J. M. 


Electrolysis of Cupric Solutions. Octave Dony-HiNAULT 
(Bull. Soc. chim. Belg., 1910, 24, 56—83).—A reply to Foerster 
(Abstr., 1909, ii, 314) on behalf of Meyer (Abstr., 1908, ii, 803 ; 
1909, ii, 314). As the result of new experiments, the author con- 
cludes that the explanation given by Meyer holds for temperatures 
below 50°, whilst that due to Foerster, Abel, and others is true for 
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temperatures near the boiling point. Luther’s method of estimating 
cuprous salts by means of permanganate (Abstr., 1901, ii, 301) gives 
results concordant with those obtained by weighing the copper 
which separates when a solution of copper sulphate in dilute sul- 
phuric acid, which has been heated at 200° in presence of copper, is 
cooled. For neutral solutions, the results obtained by the two methods 
do not agree. Luther’s value for the equilibrium constant Cu/Cu, is 
confirmed. T. A. &. 


Coloration of Salts. ANpr& RassenrossE (Bull. Acad. roy. Belg., 
1909, 1289—1321).—The various theories which have been advanced 
to account for the colour changes of solutions of cupric and 
cobaltous salts do not give a full explanation of the subject (compare 
Donnan and Bassett, Trans., 1902, 81, 939, and Werner, Abstr., 
1909, ii, 49). 

In the case of copper sulphate, the colour of a solution is shown to 
depend (a) on the dissociation of the salt, and (b) on its hydration. 
Evidence is brought forward to show that in the case of cupric 
chloride solutions, colour changes induced by the addition of hydro- 
chloric acid by heating, by the action of alcohol, and in other ways 
are probably due to the formation of compounds of cupric chloride 
either with the reagent used or with a product of its own decom- 
position. In this connexion, reference is made to the additive products 
of hydrochloric acid with cupric, cobaltous, mercuric, and other 
chlorides isolated by Engel (Abstr., 1888, 558, 918, 1042, 1248; 1890, 
109, and 1892, 569). 

The addition of hydrochloric acid to a cold saturated solution of 
cupric chloride causes the precipitation of either the mono- or 
di-hydrate of cupric chloride, so that the colour change caused by the 
addition of the acid cannot be due to dehydration of the salt. Further, 
addition of a dehydrating agent, such as phosphoric oxide, induces no 
colour change in cupric chloride solution. Zine chloride added to 
a green solution of cupric chloride containing hydrochloric acid 
restores the blue colour, probably because the zine chloride destroys 
the cupric chloride hydrochloride existing in the green solution. 
Sodium, potassium, or barium chloride does not react in the same way 
as zine chloride, but calcium or magnesium chloride changes the blue 
colour of an aqueous solution of cupric chloride to green, probably by 
the formation of a molecular compound of the two salts. A mixture 
of saturated solutions of cupric and calcium chlorides deposits after 
atime a mass of greenish-brown, deliquescent needles of the double 
salt, 2CuCl,,CaCl,,6H,O. When a solution of cupric chloride in 
water is boiled, the colour changes to green, the water vapour evolved 
contains hydrogen chloride, and the boiled solution on cooling shows 
less absorption for light and an increased electrolytic resistance. 
Such a solution contains cupric oxide. The blue colour is restored to 
the hot solution if zinc or mercuric chloride is added. A solution of 
anhydrous cupric chloride in ethyl alcohol deposits on evaporation 
under reduced pressure greenish-yellow crystals of an additive product, 
CuCl,,2C,H,-OH, and a similar product is formed with isobuty] 
alcohol. It is probably to the existence of the former substance that 
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the green colour of an aqueous solution of cupric chloride to which 
alcohol has been added is due. Cupric chloride is decomposed by 
paper, and to this cause is due the brown stain produced on drying 
paper which has been soaked in cupric chloride solution. Similar 
evidence in favour of the view that colour changes in cupric chloride 
solution are due to the formation or decomposition of compounds of 
the type indicated, is afforded by comparison of the absorption spectra 
and electrolytic resistances of such solutions. T. A. H. 


Reactions in Non-Aqueous Solutions. V. In Ethyl Acetate. 
ALEXANDER Naumann [with Max Hamers and Emm Hennincer] 
(Ber., 1910, 43, 313—321. Compare Abstr., 1909, ii, 1018).—The 
anhydrous ethyl acetate used distilled at 74°5°/750 mm., and had 
Di =0°8995. For the experiments, half-saturated solutions were used. 
A list is given of salts which are soluble or insoluble in ethyl acetate. 

When hydrogen sulphide is passed into strongly ammoniacal ethyl 
acetate, a precipitate of ammonium hydrosulphide, in the form of 
white leaflets, is obtained. The colourless liquid gradually becomes 
yellow, owing to the formation of polysulphide. The same compound 
is formed when ammonia is passed into a solution of hydrogen sulphide, 
but it then crystallises in needles. With hydrogen chloride the 
ammoniacal solution of ethyl acetate gives a precipitate of ammonium 
chloride. 

At 18° a saturated solution of mercuric chloride in ethyl acetate 
contains one part of solute to 2°05 parts of solvent. With hydrogen 
sulphide, a white compound, HgCl,,2HgS, is produced, and with 
ammonia the compound HgCl,,2NH,. Hydrogen sulphide and am- 
monia together give a greyish-black precipitate of mercnric sulphide. 
Molecular-weight determinations by the boiling-point method gave 
254‘9—269°2 as the molecular weight of mercuric chloride when 
dissolved in ethyl acetate. 

Mercuric bromide dissolves in ethyl acetate to the extent of one 
part in 7°66 at 18°. Hydrogen sulphide gives a yellow precipitate of the 
composition HgBr,,2HgS, and ammonia a white precipitate with the 
composition HgBr,,2NH,. Ammonia and hydrogen sulphide together 
give a precipitate of mercuric sulphide. The molecular weight of 
the dissolved mercuric bromide was found to be 330°0—351°4 by the 
boiling-point method. 

Mercuric iodide dissolves in ethyl acetate to the extent of 1 part 
in 68°03 at 18°, and has the molecular weight 413°7—442°3. Hydrogen 
sulphide gives a yellowish-red precipitate, which probably has the 
composition HgI,,2HgS. No precipitate is produced with ammonia. 
Ammonia and hydrogen sulphide together give a precipitate of mercuric 
sulphide ; at first the precipitate is black, but on continued passage of 
ammonia, it turns red. 

Saturated solutions of potassium mercuri-iodide in ethyl acetate do 
not give a precipitate with either ammonia or hydrogen sulphide. 
With both these gases together a black precipitate is produced, which 
contains mercury and sulphur. 

At 18° the saturated solution of cadmium iodide in ethyl acetate 
has D}*=0°9145, and contains 1 part of solute in 54°3 parts of solvent. 
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With hydrogen sulphide it gives a yellow precipitate of the com- 
position CdI,,2CdS. With ammonia the compound CdI,,2NH, is 
precipitated. Ammonia and hydrogen sulphide together produce a 
precipitate of cadmium sulphide mixed with ammonium hydro- 
sulphide. Hydrogen chloride produced no precipitate, but a slight 
liberation of iodine. Chlorine gave a white, flocculent precipitate of 
cadmium chloride, as also did mercuric chloride and bismuth tri- 
chloride. Bromine gave a dark-coloured liquid, but there was no 
evidence of reaction. 

At 18° a saturated solution of stannous chloride in ethyl acetate 
contains 1 part of stannous chloride to 22°40 parts of ethyl acetate, 
and has Dj*=0°9215. With hydrogen sulphide a brown precipitate of 
stannous sulphide is produced, and with ammonia the compound 
SnCl,,2NH,. Ammonia and hydrogen sulphide together give a 
precipitate of stannous sulphide mixed with ammonium hydro- 
sulphide. Hydrogen chloride produces no precipitate. Chlorine and 
bromine both give stannic salts. Mercurie chloride gives a white 
precipitate of mercurous chloride, even in the presence of excess of 
stannous chloride. 

At 18° a saturated solution of antimony trichloride in ethyl acetate 
has Df = 1:7968, and contains .1 part of solute to 16°97 parts of solvent. 
No precipitate is produced with hydrogen sulphide, but with ammonia 
the compound SbCI,,3NH, is produced. Ammonia and hydrogen 
sulphide together give a precipitate of antimony trisulphide mixed 
with ammonium hydrosulphide. There is no reaction with either 
hydrogen chloride, chlorine, bromine, iodine, mercuric chloride, or 
bismuth trichloride. 

At 18°, 1 part of bismuth trichloride dissolves in 60°36 parts of 
ethyl acetate, and the solution has Dj*=0°9106. When kept, the 
solutions become cloudy, owing to the formation of bismuth oxy- 
chloride. Hydrogen sulphide gives a precipitate of bismuth sulphide, 
and ammonia a precipitate of the composition BiCl,,2NH,. Ammonia 
and hydrogen sulphide together give bismuth sulphide. Neither 
hydrogen chloride, chlorine, bromine, iodine, mercuric chloride, nor 
antimony trichloride have any action. T. &. P. 


Action of Heat on Aluminium in a Vacuum. Emite Kony- 
ApsresT (Compt. rend., 1910, 150, 169—173).—When aluminium is 
heated in a porcelain boat at 1100° in a vacuum, the metal is rapidly 
volatilised at first, but, after some hours, the loss in weight from this 
cause becomes negligible. After prolonged heating, the residue is 
found to be coated with a yellow film, consisting of an alloy of 
aluminium and silicon. The same results are obtained when boats of 
pure graphite are employed, but only when these are contained in a 
porcelain tube. The conclusion drawn is that aluminium vapour 
attacks the porcelain, liberating silicon, which is absorbed by the 
molten aluminium. The porcelain tubes employed are found to be 
coated internally with a black, crystalline deposit, from which the 
compound A],Si has been isolated. W. O. W. 


Synthetical Production of Sapphires by Fusion. AvGusTE 
VERNEUIL (Compt. rend., 1910, 150, 185—187).—Hitherto, artificial 
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sapphires have been obtained which owed their colour either to 
chromium oxide or the iron oxide in a lower state of oxidation than 
ferric. Those coloured by chromium oxide were obtained by Sainte- 
Claire Deville and Caron in 1858—1865, but no one has been able to 
repeat their experiments. The sapphires coloured by iron oxide are of 
inferior quality. 

The author finds that when alumina containing 1°5% of magnetic 
oxide of iron and 0°5% of titanic acid is fused in the oxyhydrogen 
flame, which has reducing properties, sapphires are produced which 
are identical in properties with the natural stones ; the colour in this 
case is due to the presence of the oxides of iron and titanium. 

T. 8. P. 


Do Clays and Cements Adsorb OO,” Ions? Jon. D’Ans 
(Zeitsch. Chem. Ind. Kolloide, 1910, 6, 38—40. Compare Rohland, 
Abstr., 1909, ii, 662).—In reference to the statement of Rohland that 
carbonates are adsorbed from solutions by cements, experiments were 
made in which weighed quantities of powdered cements and clays were 
agitated for several hours with a measured volume of a sodium 
carbonate solution. After filtration, the hydroxide and carbonate in 
the solution were determined. 

The experimental data show that the dissolved carbonate is partly 
converted into hydroxide by the free calcium oxide of the cements. 
In a similar manner, ammonia is set free when the cements are agitated 
with a solution of ammonium chloride. On the other hand, the clays 
examined were found to have feebly acid properties, and, as a con- 
sequence, small quantities of sodium hydrogen carbonate were found in 
the solutions after agitation. The author’s observations are considered 
to be incompatible with Rohland’s view of carbonate adsorption. 

H. M. D. 


Formation and Properties of Colloidal Manganese Dioxide. 
Euveen Detss (Zeitsch. Chem. Ind. Kolloide, 1910, 6, 69—77).—Stable 
colloidal solutions of manganese dioxide can be readily obtained by the 
reduction of permanganate solutions by means of dilute sodium arsenite, 
They can aiso be prepared by the oxidation of manganous salts if pro- 
tective colloids are present in the solution. Various organic colloids 
can be used for the purpose, and it is also shown that colloidal ferric 
and aluminium hydroxides act as protective colloids if the amount of 
manganese in solution is relatively small. If larger quantities of 
manganese are present, ferric hydroxide behaves quite differently in 
that it favours the precipitation of the dioxide. 

It is probable that the precipitation of manganese dioxide is always 
preceded by the temporary formation of a colloidal solution of the 
substance, coagulation resulting as a consequence of the presence of 
electrolytes. The formation of the iridescent flakes of manganese 
dioxide, which can be frequently observed in the oxidation or reduction 
of manganese compounds, is also attributable to the transient formation 
of a colloidal solution. 

The so-called manganites must, in many cases, be regarded as 
adsorption compounds of manganese dioxide and bases. H. M, D. 
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The Thermal Formation of Manganates. I. Orro Sackur 
(Ber., 1910, 43, 381—388).—A mixture of manganese dioxide with 
an excess of potassium carbonate was fused in a platinum crucible 
and maintained at a temperature slightly higher than the melting 
point of potassium carbonate. At the same time, air or oxygen, or 
carbon dioxide, or a mixture of these gases, was passed through the 
fusion by means of a platinum tube. From time to time portions of 
the fused mass were withdrawn by means of a tube of hard glass, 
and, after cooling, the percentages of available oxygen and of 
manganese were determined. The portions withdrawn were taken 
after the passage of gas had been stopped, and the manganese dioxide 
still unacted on had been allowed to sink to the bottom of the 
crucible. In one case thé oxide, Mn,O,, was used in place of the 
dioxide. The results show that the absorption of oxygen by the 
fusion ceases as soon as the atomic proportion of available oxygen to 
manganese becomes 1‘6. This value is independent of the con 
centration of the manganese in the fusion, and of the partial pressure 
of the oxygen in the gas above the fusion, so that there does not 
exist an equilibrium between the different oxidation stages of 
manganese in the fusion and the oxygen in the gaseous phase, but a 
definite compound is formed which contains manganese and oxygen in 
the proportion of 1 : 2°6, and would therefore have the formula 

Mn,0,, = 2MnO,,3MnO,. 
The fusion is dark green in colour. With a little water or with an 
alkaline solution, it gives a dark green solution (manganate) and 
a dark brown precipitate (MnO,). With much water or dilute 
acids, a violet solution (permanganate) and manganese dioxide 
result. 

A similar result was obtained when the potassium carbonate was 
replaced by potassium hydroxide, but with sodium carbonate the 
atomic proportion of available oxygen to manganese was 1°5 
instead of 16. A mixture of potassium and sodium carbonates in 
equal proportions gave the same proportions as with sodium carbonate 
alone. The fusions containing sodium salts were grass-green in colour, 
as opposed to the dark green of the potassium compound. Calcium 
oxide gave similar resuits to sodium carbonate. 

When oxygen is absorbed by the fusion, carbon dioxide is simul- 
taneously evolved, as shown by the equation: 5MnO, + 30,+aK,CO,= 
Mn,0,,,c0K,0+aCO,. By estimating the carbon dioxide evolved, it 
was found that the potassium compound formed in the fusion had 
the composition Mn,0O,,,5K,O, whereas the sodium compound was 
Mn,0O,,2Na,0. The results obtained also showed that unless the 
oxygen was passed for a considerable time after the evolution of 
carbon dioxide had ceased, the compound formed in the fusion was 
Mn,0,,,5M,O, where M is either K or Na. 

All the above results are only valid when an excess of alkali 
carbonate, sufficient to hold the manganese compound formed in 
solution and so permit of full oxidation, is used. 

The complex compounds formed may be considered to be manganic 
manganates. a. 2 
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The Thermal Formation of Manganates. II. Molecular- 
Weight Determinations in Fused Alkali Carbonates. Orto 
Sackur (Ber., 1910, 48, 448—453).—The influence of dissolved salts 
on the melting points of potassium and sodium carbonates was deter- 
mined by the method of cooling curves, using a platinum-platinum- 
rhodium thermocouple. ‘The solutes used with potassium carbonate 
were potassium chloride, sodium chloride, and sodium carbonate, and 
with sodium carbonate, potassium chloride, sodium chloride, and 
potassium carbonate. In each case, with concentrations of the solute 
up to 1:2 gram-molecules per kilogram of the fusion, the lowering of 
the freezing point was proportional to the concentration of the solute. 
The molecular lowering for a binary salt which contains no ion in 
common with the solvent is approximately twice that for a salt contain- 
ing a common ion, Ternary salts containing an anion common to the 
solvent have melting-point constants which are intermediate between 
those of the two classes of binary salts. ‘These results are in accord- 
ance with the views of Goodwin and Kalmus (Physical Review, 1909, 
28, 1). 

Tho molecular lowering of the freezing point is 41° in potassium 
carbonate as solvent, and 31° in sodium carbonate. Sodium chleride 
dissolved in potassium carbonate is dissociated to the extent of 73%, 
and potassium chloride in sodium carbonate to 77%. The latent heats 
of fusion of potassium and sodium carbonates are calculated to be 
66 and 82 cals. per gram respectively. 

The molecular weights of the complex alkali manganic manganates 
dissolved in the alkali carbonates (see preceding abstract) were then 
determined. Pure manganese dioxide was melted with excess of the 
alkali carbonate and a current of gas consisting of 4/5 oxygen: 
1/5 carbon dioxide passed through the fusion for some hours, after 
which time a portion was removed for analysis, and the melting point 
of the remainder determined. It was found, when oxidation was com- 
plete, that the ratio lowering of the melting point: concentration of 
the manganese in gram-atoms per 1000 grams of the fusion, was 
constant and equal to 43 in potassium carbonate and 35 in sodium 
carbonate. These results show that the solute in each case contains 
only 1 atom of manganese to the molecule, so that their formule 
must be written K,MnO,,, and Na,MnO,,., respectively, that is, with a 
fractional number of atoms to the molecule. The full theoretical 
bearing of this result can only be properly discussed after further 
experimental results have been obtained. 2. G2 


Cementation of Iron by Solid Carbon. Gerorces CHarpy and 
S. Bonnzrot (Compt. rend., 1910, 150, 173—175).—The experiments 
which have hitherto been made on the cementation of iron by solid 
carbon have been inconclusive, either because carbonising gases were 
not eliminated with certainty, or else because it was not proved that 
the iron and the carbon had been in intimate contact. 

The authors proceed as follows: soft Martin steel, containing only 
traces of elements other than carbon and manganese, and carbon (pure 
sugar carbon, purified graphite, or clear white diamonds) were heated 
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in separate tubes in a vacuum to 1000° until practically no further 
gas (less than 0:1 c.c. per hour) was evolved, the pump working con- 
tinuously. The iron and carbon were then brought into contact, with 
sa little exposure to the air as possible, and again heated in a vacuum 
at 700°, which is below the temperature of rapid cementation, until the 
evolution of gas ceased. The temperature was then raised to 1000° 
and maintained at that temperature for several hours, the pump 
working continuously. In every case the results were negative ; 
microscopic examination of the surface of the metal did not show the 
least trace of cementation. If, however, small quantities of gas were 
let into the apparatus, or if the pump was not continually worked, 
cementation took place, no matter what kind of carbon was used. 

The adherence of carbon to iron under high pressures (3,000 atmos.) 
is very slight; hitherto, it has not been possible to carry out such 
experiments in a vacuum at high temperatures in order to ascertain if 
cementation is affected by the pressure. 

If it be granted that carbon cannot penetrate into steel from the 
outside, except by means of some gaseous medium (carbon monoxide), 
it does not follow that the same thing holds for the diffusion of carbon 
to the interior of a casting or of steel. Fresh experiments in this 
direction are necessary. T. &. PB. 


Metallic Tungsten. Lupwia Weiss (Zeitsch. anorg. Chem., 1910, 
65, 279—340).—[ With A. Marriy.]|—'The aluminothermic reduction 
of wolframite is very violent, and an alloy is obtained, but by employ- 
ing an insufficient quantity of aluminium, the reaction is moderated, 
and the product contains up to 90°66% W. A part of the iron and 
manganese can be removed by treatment with hydrochloric acid. It is 
not possible to reduce wolframite with zinc or magnesium, but heating 
with carbon in an are furnace, followed by fusion with tungstic acid 
and calcium fluoride to remove carbon, gives a product containing only 
024% C and 8°34% Fe. 

Tungstic acid is best prepared by fusing wolframite with calcium 
carbonate and calcium chloride, and decomposing the product with 
acid. lf magnesium carbonate is employed, the product contains 
large, red crystals of magnesium tungstate, which is not decomposed 
by acids. Tungstic acid may be readily electrolysed if mixed with 
cryolite, 250 amperes being employed at 13—14 volts. The metal is 
only obtained in globules, and contains 96% of tungsten. In order to 
raise the temperature, alumina may be added to the bath, the 
aluminium liberated reacting with the tungstic acid, but the product 
is still in a fine state of division. Experiments have also been made 
on the electrolysis of barium tungstate, and the reduction of calcium 
tungstate with aluminium. The best metal, containing 98:96% W, is 
obtained by fusing tungsten trisulphide with lime by means of an arc 
in a crucible of Acheson graphite. 

[With A. Srimmetmayr.|—Tungsten, fused in a hydrogen vacuum, 
is white and metallic ; H 6°5—7°5, D?° 18°72. The malleability varies 
according to the heat treatment it has received. Small fragments 
may be hammered out. It is non-magnetic. The specific heat is 
00358, and the heat of combustion of 1 gram is 1047 cal. 
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Tungsten forms coloured films, like steel, when heated in the air. 
Heating in oxygen converts it completely into the trioxide. Hydro- 
chloric acid is without action ; concentrated sulphuric and nitric acids 
and aqua regia only act slowly on the surface. Chlorine acts slowly ; 
sulphur is without action. A mixture of nitric and hydrofluoric 
acids is the only reagent capable of dissolving the fused metal. 

OC. H. D. 


Corrosion of Bronzes in Solutions of Electrolytes. Ferprrico 
Gio.iTTi and O. CECCARELLI (Gazzetta, 1909, 39, ii, 557—575).—The 
authors have studied the corrosion of bronzes containing various pro- 
portions of tin, and subjected to different methods of cooling by means 
of 80 c.c. of W/10-hydrochloric acid containing 2% of ferric chloride. 
The losses in weight were determined after 169 and 366 hours, the 
results being compared with the aid of micrographs. 

It is found that two bronzes of identical composition, after subjec- 
tion to different thermal treatment, may exhibit quite different powers 
of resistance to corroding agents ; such differences correspond with 
structural differences (compare Curry, Abstr., 1906, ii, 756 ; Giolitti 
and Tavanti, Abstr., 1908, ii, 946). Under similar conditions, the 
simultaneous presence in a bronze of the two a and £ solid solutions, 
and especially of the products of segregration of these, accelerates 
the corrosive action. With bronzes containing not much more than 
7% of tin, the velocity of corrosion increases with the proportion of 
the B-solution present, nomatter whether such increased proportion is 
due to a different composition of the alloy or to different thermal 
treatment, such as altered velocities of solidification and of subsequent 
cooling. When the proportions of a and £ solutions, and of their 
segregation products, remain constant, the velocity of corrosion is 
greater when the differences of concentration of the nuclei and margins 
of the separate mixed crystals of the two series are greater. As such 
differences of concentration are observable under the microscope, the 
degree of resistance of a bronze to corrosion may be determined 
beforehand by the same means, 2. MF 


Metallic Zirconium. Lupwig Weiss and Evaen NEuUMANN 
(Zeitsch. anorg. Chem., 1910, 65, 248—278. Compare this vol., ii, 
133).—Crystallised potassium zirconium fluoride is mixed with purified 
sodium, covered with potassium chloride, and compressed into an iron 
vessel. After starting the reaction with a flame, it proceeds without 
further heating. The finely powdered metal thus obtained, is washed 
with alcohol, and boiled with hydrochloric acid. If washed with 
water first instead of alcohol, some oxide is always formed by the 
action of the sodium hydroxide produced on the metal. The zirconium 
may be compressed to form rods, which conduct electricity well, by 
high pressure without the use of binding material, but only globules 
of metal can be obtained in this way, as the rods break when a current 
is passed. 

A better product is obtained by reducing the double fluoride with 
aluminium, forming the powdered regulus into rods, and heating in a 
specially constructed furnace in an atmosphere of nitrogen, preferably 
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under reduced pressure. The metallic zirconium, containing 99°8% Zr, 
is white, resembling cast-iron ; it has H 7—8, D* 6:40, and specific heat 
00804. 

Combustion in air only takes place at a very high temperature, and 
the formation of the dioxide is not complete unless oxygen is used. 
The heat of combustion of 1 gram is 1958°7 cal. It reacts with 
chlorine, forming the tetrachloride. Hydrogen at a red heat forms a 
grey hydride, ZrH, (compare Winkler, Abstr., 1890, 1372). When 
heated in oxygen, the hydride burns to zirconium sesquioxide, Zr,O., 
which is stable, and only burns slowly to the dioxide. C. H. D. 


Natural Zirconium Harths. Epcar Weperxinp (Ber., 1910, 43, 
290—297. Compare Abstr., 1908, ii, 1046. [Compare Weiss and 
Lehmann, this vol., ii, 133]).—The author has investigated three 
varieties of a natural zirconium earth from Sao Paolo, in Brazil. 

I. consisted of black, kidney-shaped masses of glassy appearance. 

II. consisted of broken stones, varying in colour from dark brown 
to a light matt-grey ; very often crystals of zirconium silicate were 
contained in it. 

III. consisted of more or less rounded pebbles. 

Analyses gave the following results : 


Sid, 
ZrO,. TiO,. Fe,0O3. SiO,(free) (combined). Total. 
L 94°12 0°98 3°22 0°43 1°98 100°73 
Il, 88°29 3°09 4°07 2°38 3°38 101°22 
ee 
Ill, 74°48 1°35 10°26 14°08 100°17 


The admixed ferric oxide could be removed mechanically from I. ; 
it then contained 98% ZrO,, and had D 5°41. 

To obtain zirconium oxide free from iron, the filtered, acid, aqueous 
extract of the finely-powdered mineral was mixed with ammonia 
until a cloudiness resulted. Powdered ammonium carbonate was added 
until the precipitate first formed no longer dissolved. A further 
equal quantity of ammonium carbonate was then added, and the 
solution warmed to precipitate the iron. The warming was continued 
until a filtered portion of the liquid gave no coloration with sulphuric 
acid and hydrogen peroxide. The whole was then cooled, filtered, the 
filtrate acidified with sulphuric acid, and warmed to expel carbon 
dioxide, and the zirconium hydroxide precipitated with ammonia. 
The hydroxide was washed by decantation, and then converted into the 
oxide by heating. 

To prepare the zirconium tetrahalogenides directly, the finely- 
powdered mineral was intimately mixed with excess of magnesium 
powder, and the mixture heated in a current of dry hydrogen. 
After treatment of the resulting mass with ammonium chloride, 
dilute hydrochloric acid, and warm dilute potassium hydroxide 
respectively, in order to remove the magnesium, magnesia, iron, and 
silicon, the residue was dried in a current of hydrogen and then heated 
in a stream of either chlorine or bromine. The corresponding 
tetrahalogenide sublimes. 

The broken stones and pebbles were found to contain carbon 
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dioxide, nitrogen, hydrogen, oxygen, helium, and traces of argon, the 
broken stones containing the most gas. The mineral has been found 
by Gockel to be radioactive (Abstr., 1909, ii, 956), and he concluded 
that thorium was present. This element has, however, not yet been 
detected in any of the author’s specimens. T.S. P. 


Physical and Chemical Properties of some Varieties of 
Antimony Trisulphide. Vito Zant (bull. Acad. roy. Belg., 1909, 
1169—1182. Compare Guinchant and Chrétien, Abstr., 1904, ii, 
538, 568, 644).—The varieties examined were (1) the orange-red form 
produced by precipitation ; (2) the greyish-black form obtained by 
heating the orange-red modification, and (3) natural stibnite. 

The conclusions arrived at are (a) that all three forms have the 
formula Sb,S,, and (5) that their specific gravities are 4°1205, 
42906, and 4°6353 respectively. The first form gradually changes 
into the second on heating, and determinations made in various ways 
agreed in indicating 217° as the temperature at which transformation 
to the second form occurs with the development of heat. The changes 
of weight observed on heating the orange-red sulphide at about 100°° 
are not due, as generally supposed, to loss of water, but to secondary 
reactions involving first the absorption of oxygen, then the loss of 
sulphur dioxide, and the eventual production of some metallic 
antimony. Stibnite seems to differ from the second form only in 
specific gravity. 2. A, Bt, 


Mineralogical Chemistry. 


Mineralogy of Franklin Furnace, New Jersey. CHARLES 
PauacuEe (Amer. J. Sei., 1910, [iv], 29, 177—167).—Arsenopyrite, 
brilliant crystals from limestone, gave anal. I (by E. C. Sunutvay). 
The associated iron-pyrites contains about the same proportion of 
cobalt, but the associated pyrrhotite contains no cobalt and only 
a trace of nickel : 


Fe. Co. As. 8. Total. 
iL 32°48 1°16 48°72 18°80 101°16 


Fluorite, pale red and granular, the matrix of franklinite grains, 
gave II (by G. SreiceR). ‘The deficiency is probably fluorine, but even 
then there is not quite enough for the formula CaF, : 


Ca, Mg. Fe. Mn. Al. F, C1,CO, Total. 
II. 51°21 0°24 0°27 0°09 0°18 45°85 nil 97°84 


Manganosite (III, by G. Steiger) forms a granular aggregate with 
franklinite and zincite ; the irregular grains are dark green and have 
a cubic cleavage, being emerald-green in thin flakes; D 5°364; 
formula MnO. This rare species has previously been found only 
in Sweden. 


16—2 
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Gahnite, variety dysluite (IV, by W. T. ScHattzEr), large crystals 
from Sterling Hill; D 4°56. 

Franklinite (V, by W. T. Schaller), small crystals of cubo-octahedral 
habit and adamantine lustre, and showing a deep red colour on edges 
or where splintered ; D 5:09. 

Heterolite (VI, by W. T. Schaller); under the microscope it is seen 
to be tetragonal with indistinct prismatic cleavages ; D 4°85. This 
hitherto doubtful mineral may be described as a zinc hausmannite, 
ZnO,Mn,0, (hausmannite being MnO,Mn,0,). 

Pyroxenes : jeffersonite (VII, by G. Steiger) and schefferite (VIII, 
by W. T. Schaller). 

Bementite (IX, by G. Steiger) is orthorhombic with three pinacoidal 
cleavages. The water is expelled only at a red-heat, and the formula 
H,Mn,(SiO,), shows a relation to tephroite (Mn,Si,O,,). 

Friedelite (X, by W. T. Schaller), scales and indistinct, tabular, 
rhombohedral crystals. Formula H,(MnCl)Mn,(SiO,),, or, perhaps, 
H,.(MnCl)Mn, ,Si,,0,,. 

Vesuvianite, variety cyprine (XI, by G. Steiger), bluish-green, 
fibrous ; D 3°451 ; formula H,(A1,Fe),Ca,,Si,,0,,. 

Cuspidine (XII, by C. H. Warren), glassy, white, crystal fragments ; 
D 2°965—2:989 ; formula Ca,Si(O,F,),. This species has hitherto 


been known only from Vesuvius. 


Total 
H,O H,O (less 
SiOg. AloOg. FeoOs. FeO. MnO. MnOs. ZnO. CaO. MgO. (105°).(>105°). F. Ofor F.) 
‘one 
ilk — _- 0°26 94°59 1°30 3°41 — O1l 038 0°40 _ 100°45 
Nemo? 
IV. 1°47 47:27 990 — 093 — 38710 1°01 1°09 1°21 _ 100°36* 
i — 6658 — 996 — 20°77 043 0°34 071 — 99°51t 
od 
Vi. i732 _- om7 — 60°44 33°43 — _ 2°47 1°42 _ 100°24 
VII. 49°03 0°86 4°22 3°95 7°91 -- 714 19°88 5°81 0°60 0°70 _ 100°14 
VIII. 49°80 0°26 146 161 9°69 — trace 21°07 12°35 1°55 1°31 0°31 99°80f 
IX. 38°36 0°96 O71 4°94 39°22 _ 293 O62 3°35 060 8s0Ol _- 99°70 
X. 34°69 _ _— 1°45 48°00 _ 105 0°63 O98 1°94 908 _ 100°48§ 
—— 
XI. 36°41 17°35 1°86 175 — 1°74 83°21 1°38 0°24 3°51 0°86 100°06(| 
XII. 32°36 — _— = 071 — — 61°37 - _ _ 9°05 100°4397 


* Including COs, 0°38. + State of oxidation of iron and manganese not known. { Including 
NagO, 0°9; COg, 0°43. § Including Cl, 3°43. || Including CuO, 1°85; PbO, trace ; NagO, 0°44; 
Ko0, 0°50. Y| including NagO, 0°48; KoO, 0°27. 

Crystallographic descriptions are also given of zincite (a:¢= 
1: 15870); nasonite (hexagonal, a:c=] : 13167); glaucochroite 
(a :b:c=0°4409:1:0°5808); willemite (a:c=1:0°6612); datolite ; 
humite, and leucopheenicite (a :5:c=1:1045:1 : 2°3155 ; B = 76°44’). 

Ninety-three species of minerals are recorded from this locality, 
several of them now for the first time. L. J. 8. 


Bismite. Waupemar T. Scuatuer and Freperick L. RANsoME 
(Amer. J. Sci., 1910, [iv], 29, 173—176).—Bismite occurs in the 
oxidised zone in several mines in the Goldfield district of Nevada. It 
has the form of minute, pearly scales, with a brilliant, almost metallic 
lustre anda silvery whiteness. It encrusts the cavity-walls of spongy 
limonite and quartz, and has been derived by the alteration of 
bismuthinite (Bi,S,). Under the microscope the thin, colourless 
scales show a hexagonal outline with triangular markings on the base, 
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and a negative uniaxial interference-figure ; there is a perfect basal 
cleavage. The crystals are therefore rhombohedral, a:ce=1:0°5775. 
(Artificial crystals of bismuth trioxide are orthorhombic.) Analysis 
of material mixed with much gangue (mainly quartz) gave : 


Bi,0,. H,O (loss on ignition), Fe.O3. Insoluble in HCl. Total. 
17°04 3°96 0°36 78°94 100°30 


These results indicate that the crystals are either bismite (Bi,O,) or 
a hydrous bismuth oxide. If the latter be the case, the mineral is a 
new species (providing, of course, that Bi,O, is the correct formula for 
bismite or bismuth ochre). L. J. 8. 


Variety of Cobaltiferous Calcite from Capo Calamita, Hlba. 
Feperico Mituosevicn (Atti R. Accad. Lincei, 1910, [v], 19, i, 
91—92).—The author describes a sample of vivid red calcite occurring 
in crystalline masses on a limonitic and partly magnetitic rock. It is 
slightly barder than normal calcite, has D 2°75, and has the following 
composition : 


CaO. CoO. FeO. MgO. MnO. CO,. Total. 
54°41 1°27 0°15 0°27 trace 43°55 99°55 


which corresponds with : CaCO,, 97°16 ; CoCO,, 2°02; FeCO,, 0°24, and 
MgC0O,, 0°56. The name cobalto-calcite is given to the mineral. 
T. Ot. PB. 


The Plumboniobite Earths. Orro Hauser (Ser., 1910, 48, 
417—419).—-Spectroscopic examination of the plumboniobite described 
in a previous communication (Abstr., 1909, ii, 676) shows that the 
formula therein given must be modified to R,’Cb, ,0,,R,"(Cb,0,)s, 
where R” represents Pb, Fe, UO, and Ca, and R”’ represents 

Y, Gd, Yb, and Al. 2.6. BP, 


A Uranium Ore from German East Africa. Wutiy Marck- 
wALD (Landw. Jahrb., 1909, 38, Hrganz. band V., 425—425, Thiel 
Festschrift).— An account of the methods employed, with the tabulated 
results of the analysis of a mineral found in German East Africa 
containing 80—90% uranium oxides (UO,=45%, UO Te and 
7—8% lead oxide (PbO). F. M. G. M. 


Minerals from the Pegmatites of Madagascar. Louis Duparc, 
R. Sasot, and M. Wunper (Arch. Sci. phys. nat., 1910, [iv], 29, 
62—71).—The pegmatite veins in the neighbourhood of Antsirabé are 
intrusive into quartzites and cipolins; they consist mainly of quartz 
and orthoclase, with some mica and various accessory minerals (tour- 
maline, beryl, spodumene, garnet, etc.) in large crystals of gem- 
quality. Usually the pegmatite is much decomposed. 

Spessartite (anal. I), of gem-quality and honey-yellow or brown in 
<a occurs in pegmatite at Tsilaisina; refractive index (Na), 

9980. 


Cordierite (anal. II) was found as irregular fragments in the 


li. 222 ABSTRACTS OF CHEMICAL PAPERS. 
micaceous quartzite of the [bity range ; refractive indices, a = 1°53958, 
B=1:54516, y= 1°54853. 

Loss on 


SiO, Al,0,. Fe,03. FeO. MnO. CaO. MgO. TiO,. ignition. Total. Sp. gr. 

I. 35°76 21:06 1°78 — 39°40 1°23 046 010 — 99°79 4°0586 

II. 49°05 33°08 0°83 4°38 — — 11°74 — 1°64 100°02 2°5933 
Crystallographic descriptions are also given of large zoned (red and 
brown) crystals of tourmaline from several localities. These crystals 
are optically biaxial with a small axial angle ; refractive indices are 


given. L. J. S. 


Chemico-physical Investigations and Analysis of the 
Iron- and Arsenic-containing Water of Roncegno. RarraELo 
Nasin1, Mario Giacomo Levi, and F. AcEno (Gazzetta, 1909, 39, 
ii, 481—512).—The results of the authors’ chemico-physical measure- 
ments on this water are as follows: D? 1:00293; freezing point, 
— 0°10°; osmotic pressure, P=1°205 atmos. ; specific electrical con- 
ductivity, X,,=0:00453; radioactivity, intensity of saturation 
current, /=167°8x10-! amperes. The large amount of arsenic 
renders the full analysis interesting. The dissolved matter, in grams 
per litre, is as follows: 


Cu0. FeO. Fe,0,.  AlsOy. MnO. NiO. CoO. 
0°01463 0°01006 1°21230 0°26670 0°01952 0°00325 0°00295 
CaO. MgO. Na,O. K,O. SO,. Si0,. P.O;. 


0°58919 0°11400 0°01109 0°00325 3°53880 0°13160 0°00740 
Residue Residue 


As,O;  As,0; NHs. Cl. L3,0. TiO,. at100°. at 180°. 
0°00350 0°05744 000027 0°00007 Trace. Trae. 7°1610 6°5560 
=; wes Fe 


Physiological Chemistry. 


Narcosis and Want of Oxygen. II. The Effect of De- 
privation of Oxygen on the Resting Current of Frog’s Skin. 
G. MansFIetp, (Pfliiger’s Archiv, 1910, 131, 457—464).—Aleock has 
shown that narcotics of the fatty series abolish or lessen the secretion 
current of the frog’s skin, but only if the narcotic is applied to its 
outer surface. Deprivation of oxygen acts in exactly the same way, 
and ‘this is considered to support the theory that the narcotics in 
question produce their effects by lessening the supply of oxygen to 
the cell lipoids. W. D. H 


Gaseous Metabolism of the Dog’s Heart during Vagus 
Inhibition. J. M. Wotrsonn and L. W. Kerron (Proc. Amer. 
physiol. Soc., 1909, 25—26; Amer. J. Physiol., 25).—The gases of the 
blood were analysed by the use of the mercury pump, and Barcroft and 
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Dixon’s results were confirmed that vagus inhibition lessens the oxygen 
absorbed and the carbon dioxide produced, the latter being the more 
marked. W. D. H. 


The Inhibition of Soap Hzmolysis. Witnetm MEYERSTEIN 
(Arch. exp. Path. Pharm., 1910, 62, 145—155).—The hemolysis pro- 
duced by soaps is inhibited by cholesterol and also by two other lipoids, 
kephalin and cerebron. Sodium stearate and palmitate, which possess 
hemolytic properties, increase the hemolysis produced by sodium oleate. 
Alcoholic extracts of organs inhibit hemolysis produced by soaps and 
by saponin. Dissolved red corpuscles protect other red cells from 
the solvent action, probably by the fact that lipoids are liberated. 

W. D. H. 


Observations on the Inhibitory Influence Exerted by 
Hypertonic Saline Solutions and Calcium Chloride Solutions 
on the Action of Specific Hzemolysins with Suggestions as 
to the Therapy of Blackwater Fever. W. D. Surwertanp and 
Davip McCay (Bio-Chem. J., 1910, 5, 1—22).—In blackwater fever 
the corpuscles are more vulnerable than in the normal state, and the 
liberation of hemoglobin is due to a hemolysin. Salts which 
decrease the number of inorganic ions in the plasma are recommended, 
for such salts to a large extent inhibit hemolysis ix vitro. The intra- 
venous injection of a mixture of sodium chloride and calcium chloride 
is recommended. W. D. H. 


Action of Biotoxin on Blood. Francesco MArino-Zuco and 
L. GiuGanino (Gazzetta, 1909, 39, ii, 586—616).—Further experiments 
on the toxin previously ‘described (Abstr., 1904, ii, 754) give the 
following results. The biotoxin, as the authors term it, has an 
energetic poisoning effect on the blood, its action, which can be 
followed by means of the spectroscope, being as follows. The 
oxyhemoglobin is resolved by the action of the enzyme into two 
principal substances, one of which has a protein character and contains 
all the iron of the hemoglobin, the other being a non-protein pigment 
which is apparently analogous to the colouring matter of the bile and 
exhibits a spectrum characterised by a band in the red, A= 650—632, 
and another between the blue and green, A\=520—490. This action 
on the blood pigment is so sensitive that, by means of the spectroscope, 
the presence of one five-millionth (1/5,000,000) of the biotoxin in 1 e.c 
of 10% defibrinated blood solution can be recognised. In small pro- 
portions the biotoxin occurs in circulating blood, its presence being 
demonstrated, not only by direct extraction, but also by the changes 
taking place in sterilised blood solutions when these are maintained 
for three months at 40—41° (the optimum temperature of the toxin) 
or for a longer period at the ordinary temperature. €. Ht. &. 


Influence of Alcohol on Metabolism. Larayerte B, Menpen 
and Warren W. Hivpitcon (Proc. Amer. physiol. Soc., 1909, 11; 
Amer. J. Physiol., 25).—The most marked result of alcohol as 
revealed by urinary analysis is to increase the amount of purine 
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substances. ‘ Protein sparing” so frequently observed before was 
also shown to occur. The paucity of the results indicates that the 
body can maintain its catabolic functions along normal channels, 
despite the interference of toxic agents, a factor of safety being 
present. In the more marked conditions of alcoholism, conjugated 
glycuronates may be excreted both in men and animals: these 


disappear with the cessation of the intake of alcohol. 
W. Dz. H. 


Relation of Pancreas to Sugar Metabolism. Westry M. 
Baupwin (Proc. Amer. physiol. Soc., 1909, 21—22; Amer. J. Physiol., 
25).—Experiments with the muscles and pancreas of cats, frozen solid 
by liquid air and then powdered, show that when extracts are made, 
the presence of the pancreas increases glycolysis in an alkaline 
medium, and thus the original statements of O. Cohnheim are 
confirmed. W. D. H. 


Digestion of Inulin. H. Brerry (Compt. rend., 1910, 150, 
116—118).—In the higher animals, transformation of inulin is 
effected by the hydrochloric acid of the gastric juice, and is not due to 
the presence of a soluble pancreatic ferment. The pancreatic juice 
of dogs is incapable of effecting hydrolysis. The gastro-intestinal 
secretion of Helix pomatia, however, slowly hydrolyses inulin with 
formation of levulose. W. O. W. 


Effects of Carbohydrates on the Artificial Digestion of 
Casein. Neuuie E. Goipruwaire (J. Biol. Chem., 1910, 7, 69—82). 
—Carbohydrates retard the digestion of caseinogen in vitro, in 
proportion to the amount added. W. D. H. 


Chemical and Bacteriological Study of Fresh Eggs. Mary E. 
PENNINGTON (J. Biol. Chem., 1910, '7, 109—132).—In fifty-seven eggs, 
seven only were sterile ; in the remainder, bacteria, of which thirty-six 
varieties were identified, were present both in white and yolk. The 
chemical data relate mainly to nitrogenous compounds in both white and 
yolk—nitrogen coagulable by heat, in filtrate, in tannic acid precipitate, 
etc. These details are given in numerous tables. W. D. H 


The Phosphorus-content of Growing Dogs. ALEXANDER 
Lipscnti1z (Arch. exp. Path. Pharm., 1910, 62, 210—243).—In growing 
dogs, restriction of the diet to rice and white of egg leads to a rela- 
tive “ phosphorus hunger,” the body containing only from one-sixth 
to one-fifteenth of the normal amount of phosphorus. This diet, poor as 
it is in phosphorus, leads to changes in the skeletal system similar to 
those found in the bones in “ Barlow’s disease,” and to a slower rate 
of growth than normal. W. OD. H. 


Irregularities of the Mammalian Heart under Aconitine. 
ArtHur R. Cusuny (Heart, 1909, 1, 1—22).—From experiments on 
dogs, in which aconitine in 0°05 mg. doses was injected intravenously, 
it was found that several forms of cardiac irregularity could be pro- 
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duced, among which impaired conduction through the auriculo- 
ventricular bundle may be mentioned. Aconitine has a greater 
tendency to cause pulsus alternans than most other poisons. 

W. Dz. H. 


Influence of the’ Pancreas on the Glycolytic Power of 
Muscle. G. C. E. Simpson (Bio-Chem. J., 1910, 5, 126—142).—By 
incubation of muscle juice or extract, especially in the presence of 
pancreatic juice, large amounts of reducing substances are formed, 
possibly from glycogen, but more largely from autolytic or tryptic 
digestion of the muscle plasma. The nature of these substances has 
still to be investigated. The difficulty of maintaining asepsis is, 
however, almost insuperable, and the difficulty of estimating sugar in 
the presence of large amounts of proteins leads to great experimental 
error. So far as observations are possible under these limitations, 
the glycolysis obtained by the combined action of pancreatic and 
muscle juices is believed to be not, as a rule, greater than the sum of 
the actions of the constituents of the mixture. W. Dz. H. 


The Silicic Acid in Whartonian Jelly. Huco Scuutz 
(Pfliiger’s Archiv, 1910, 181, 447—456).—Frauenberger (Abstr., 
1908, ii, 969) having thrown doubt on the statements of the author 
regarding silicic acid in the Whartonian jelly of the human umbilical 
cord, the experiments in question have been repeated, and the results 
are practically the same as in the previous investigation (Abstr., 1902, 
ii, 275), namely, that the jelly contains 4% of ash, not 11°6% as stated 
by Frauenberger, and that 1 kilogram of the dried jelly contains 
0:24 gram of silica. WwW. ER &, 


The Parent Substance of Glycogen. Epvuarp Priicer and 
Peter JUNKERSDORF. Postscript. Epuarp Pritcer. Influence 
of Phloridzin on the Sugar in the Blood. Prrer JUNKERSDORF. 
Estimation of Glycogen in the Tortoise’s Liver. Epuarp 
Priteer (Pfliiger’s Archiv, 1910, 131, 201—301, 302—305, 306—313, 
314—316).—The first paper contains protocols of over 150 experi- 
ments on dogs. The liver was rendered almost free from glycogen 
by means of phloridzin and inanition ; but twenty-four hours later, 
if no more phloridzin is given, the liver may contain as much as 
3% of glycogen ; the mean percentage in thirty-eight experiments was 
1:1%. If cod’s flesh is given, the percentage rises enormously, and 
the conclusion is drawn that this is not a “ sparing’ phenomenon, 
neither is the glycogen derived from fat, but from protein. In fact, 
this is regarded as the first absolute proof of the origin of carbo- 
hydrate from protein. Excessive doses of protein food do not 
increase the percentage of glycogen so much as moderate doses. 

In the postscript, a few experiments given seem to indicate that 
glycine may act as a parent substance of glycogen, but these are to be 
repeated on a larger scale. 

The third paper confirms the previously well-known fact that in 
phloridzin diabetes the amount of sugar in the blood is not higher 
than normal ; it may be lower. ° 
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Pfliiger’s method of estimating glycogen has been tested already in 
thousands of cases; the tortoise’s liver, however, does not lend itself, 
for certain unexplained reasons, to the method ; in this case, therefore, 
reliance has to be placed on a previous method which is not so exact. 


W. Dz. H. 


Physiology of Lymph. X. The Comparative Electrical 
Conductivity of Lymph and Serum, and its Bearing on 
Theories of Lymph Formation. A. B. LuckHarpt (Amer. J. 
Phystol., 1910, 25, 345—353).—Several observers have stated that 
lymph contains more chlorides than serum; this is confirmed by the 
electrical conductivity method. The serum is certainly richer in protein 
than lymph, but the increase of protein (as shown by experiments on 
white of egg) is inadequate to explain the lesser conductivity of the 
former fluid. Fat droplets in the chyl depress the conductivity of 
lymph. A 10% increase in the amount of sodium chloride in physio- 
logical saline solution produces an effect on conductivity comparable 
to that seen in comparing lymph and serum. The excess of chlorides 
awaits explanation, and is not compatible with purely mechanical 
theories of lymph formation. W. D. H. 


Physiology of Lymph. XI. The Fractional Coagulation 
of Lymph. Herpert O. Lussky (Amer. J. Physiol., 1910, 25, 
354—366).—Lymph may coagulate in successive crops of fibrin ; 
this will depend on the amount of thrombin present. In lymph 
the conversion of prothrombin into thrombin by calcium appears 
to occur very slowly. <A small yield of fibrin with a small amount 
of ferment in a given time is no proof that thrombin is not an 
enzyme, as Rettger (Abstr., 1909, ii, 680) considers. The time factor 
was neglected by this observer; after the lapse of a longer time, as 
much fibrin may be formed as in other, specimens is formed by 
larger amounts of the enzyme in a shorter time. W. D. H. 


Presence in Cow’s Milk of an Anzroxydase and a 
Catalase. J.Sartnou (Compt. rend., 1910, 150, 119—121. Compare 
this vol., ii, 57)—Polemical against Bordas and Touplain (loc. cit.). 
The author quotes the results of experiments which appear to show 
that the catalytic actions brought about by filtered milk are due, not 
to casein, but to lactic ferments, W. O. W. 


Reactions of Curdled Milk due to the Colloidal 
State. Frép, Borpas and F. Toupnain (Compt. rend., 1910, 150, 
341—343. Compare this vol., ii, 57).—The authors consider that the 
reactions of curdled milk, bitherto attributed to the presence of enzymes, 
may be explained by the colloidal state of the casein. Colloidal solu- 
tions of ferrous oxalate or ferric lactate are found to give all the 
catalytic reactions of curdled milk, decomposing hydrogen peroxide, for 
example, and developing a bluo coloration with p-phenylenediamine. 
Curdled milk which has been heated to 110° and cooled gives no 
reaction with these substances ; if, however, the casein is brought to a 
very finely-divided state by allowing a jet of the liquid under a pressure 
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of 300 atmospheres to impinge on an agate plate, it becomes endowed 
with marked catalytic properties. W. O. W. 


The Phosphorus in Feces, ALEXANDER LipscutTz (Arch. exp. 
Path. Pharm., 1910, 62, 244—252).—The normal feces of the growing 
animal (dog and man) are poorer in phosphorus than in the adult 
condition. W. DE. 


The Degradation of Fatty Acids in Diabetes mellitus. 
Jutius Barr and Lreon Bium (Arch. exp. Path. Pharm., 1910, 62, 
129—138. Compare Abstr,, 1908, ii, 1057).—It has been shown 
previously by the authors that the administration of butyric acid, 
hexoic acid, B-methylbutyric acid, B-ethylbutyric acid, leucine, phenyl- 
alanine, and tyrosine to diabetics causes an increase of B-hydroxybutyric 
acid, and members of that group in the body that constitutes acidosis. 
Stress is laid on the importance of the £-position in the substances 
given. The present research relates mainly to leucine; d-leucine 
produces no effect, but the naturally occurring /-leucine is effective in 
the direction above indicated. Embden states that by perfusing the 
liver with d-leucine, acetone formation is observed, and that this does 
not occur with /-leucine. These experiments were repeated, but no 
marked difference could be observed between the two isomerides. 


W. D. H. 


Formation of Glycogen in the Liver of Tortoises with 
Pancreatic Diabetes. M. Nisur (Arch. exp. Path. Pharm., 1910, 
62, 170—179).—The blood of normal tortoises contains no reducing 
substance ; total extirpation of the pancreas leads to intense glycemia 
and glycosuria ; in this condition perfusion of the liver with a solution 
of dextrose leads to glycogen formation there as in normal animals. 


W. D. H. 


The Production of Sugar from Amino-acids. <A. I. Rincer 
and Grauam Lusk (Proc. Amer. physiol. Soc., 1909, 19; Amer. J. 
Physiol., 25).—Both glycine and alanine administered to dogs suffer- 
ing from phloridzin glycosuria are completely converted into sugar ; 
and three of the four carbon atoms in aspartic acid, and three of the 
five in glutamic acid, are similarly convertable into dextrose. 


W. D. H. 


Phloridzin Glycocholia. R. T. Woopyart (J. Biol. Chem., 1910, 
7, 133—136)—The administration of phloridzin leads to presence 
of sugar, not only in the urine, but also in the bile; its action is, 
therefore, not confined to the kidneys. W. D. H. 


Acapnia and Shock. V. Failure of Respiration after 
Intense Pain. Yanpti~t Henperson (Amer J. Phystol., 1910, 25, 
385—402. Compare this vol., ii, 137).—A continuation of work along 
the same lines as in previous papers. The point specially insisted on 
is that serious and even fatal apnoa may be a result of intense 
pain, and a case in support of this view, in a man, is recorded. 


W. D. H. 


li. 228 ABSTRACTS OF CHEMICAL PAPERS. 


Antagonistic Action of Barium and Magnesium. Don R. 
JosEPpH and Samuext J. Mentzer (Proc. Amer. physiol. Soc., 1909, 
17—18 ; Amer. J. Physiol., 25).—In rabbits, 1‘2 grams of magnesium 
sulphate per kilo. of body-weight are fatal. It has been previously 
shown that these effects are antagonised by calcium salts. The effect 
on the respiration is also antagonised by barium salts, although the 
animal remains anesthetised and otherwise paralysed. The same 
dose of barium chloride alone is fatal, so that the toxic effects 
of barium are antagonised by magnesium. W. D. H. 


The Increase of Susceptibility to Adrenaline Produced by 
Cocaine. ALFRED FroéunticH and Orro Lorwr (Arch. exp. Path. 
Pharm., 1910, 62, 159—169).—Small inactive doses of cocaine increase 
markedly the intensity and duration of the effects of adrenaline on 
the blood-vessels, eye, and bladder. The combination of the two is 
therefore recommended for therapeutic use. W. D. H. 


Fate of Sodium Benzoate in the Human Organism. HEnry 
D. Dakin (J. Biol. Chem., 1910, '7, 103—108).—Sodium benzoate in 
doses of 5 to 10 grams a day for two or three days is wholly elimin- 
ated in the urine as hippuric acid. The increase of glycuronic acid 
derivatives is trifling. These results confirm those of Lewinski 
(Abstr., 1908, ii, 518; 1909, ii, 820), and are in opposition to those of 
Brugsch and Tsuchiya (Zettsch. expt. Path. Ther., 1909, 5, 937). An 
improved method of hippuric acid estimation is described. 


W. D. H. 


The Action of Ether on the Circulation. E. H. Emsuey (Bio- 
Chem. J., 1910, 5, 79—93).—Ether administered with plenty of air 
lowers the blood-pressure ; in high concentration it paralyses the heart 
muscle. It stimulates the inhibitory mechanism of the heart, and 


relaxes the arterioles. It is in every way safer than chloroform. 
W. D. H. 


The Chemistry and Bio-chemical and Physiological Pro- 
perties of a Sapo-glucoside obtained from the Seeds of Bassia 
longifolia (Mowrah Seeds). Bernyamin Moorr, Miss 8. C. M. 
Sowron, F. W. Baker-Youne, and T. Artour WespstER (Bio-Chem. 
J., 1910, 5, 94—125).—The sapo-glucoside in question is named 
mowrin. Directions for its isolation are given; on hydrolysis, it 
yields mowric acid, furfuraldehyde, and dextrose. It is very toxic, 
and workers with Mowrah meal suffer from virulent cellulitis of the 
hands and feet. Details are given inter alia of its hemolytic action, 
and of its action on the heart; in the latter relation it resembles 
drugs of the digitalis group. W. D. H. 


Comparative Action of Stovaine and Cocaine as Measured 
by their Direct Effect on the Contractility of Isolated Muscle. 
Victor H. Vetey and Avueustus D. Waiter (Proc. Roy. Soc., 1910, 
B, 82, 147—151).—Stovaine, methylstovaine, and cocaine have 
approximately equal affinity values as measured by the methyl-orange 
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and borax precipitation methods. Measured by Waller’s method, the 
toxicities of these drugs to plain muscle are also equal. G. 8. W. 


Toxicity of Thallium Salts. Rogpert E. Swain and W. G. 
Bateman (J. Biol. Chem., 1910, '7, 137—151).—The toxicity of thallium 
salts has been a matter of divergence of opinion. The present experi- 
ments on numerous species of animals show that it is among the most 
toxic of the elements. The symptoms closely resemble those of 
uremic poisoning, but the kidneys so far examined show no very 
severe changes. W. D. H. 


Mercury and Hirudin. Muze. Gustava Prussak (Arch. exp. 
Path. Pharm., 1910, 62, 201—209).—The toxic action of mercury 
(given as sublimate) is much increased by the administration of 
hirudin ; the minimal lethal dose of the former is thus lessened. The 
same symptoms and pathological appearances occur as when the blood 
is not rendered incoagulable by hirudin. W. D. H. 


Cobra Poison and Hemolysis. III. Ivar Bana (Biochem. Zeitsch., 
1910, 23, 463—498. Compare Abstr., 1909, ii, 681).—Although pure 
lecithin has no influence on the hemolysis produced by cobra venom, 
it is shown that commercial lecithin acts as an activator under a 
number of different experimental conditions. This is explained by 
the hypothesis that the membrane of the corpuscles is rendered more 
permeable to salts, especially to their acid constituents, the lecithin 
combining with the alkali. It is further supposed that there are 
two receptors, and that the poison reacts with the second receptor in 
the presence of lecithin ; it is this which renders the lipoid membrane 


permeable. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Assimilation of Carbon by Bacteria which Oxidise Hydrogen. 
A. J. Lepeperr (Ber. deut. bot. Ges., 1910, 27, 598—602).—The 
development of the microbe employed in a solution containing minerals 
and nitrate is coincident with an absorption of carbon dioxide, 
hydrogen, and oxygen, and a slight liberation of free nitrogen. The 
average result of about fifty experiments showed that for 100 c.c. of 
carbon dioxide used, 500 to 1500 c.c. of hydrogen were oxidised. The 
oxidation of hydrogen takes place, however, when carbon dioxide is 
absent, the hydrogen and oxygen being absorbed in the relation 


:0,= 
Nias ag 
In the autotrophic assimilation of carbon dioxide, the volume of 
oxygen liberated is equal to that of the carbon dioxide. The process 
is the same as that which takes place in green plants. In complete 


absence of free oxygen the process is slow. N. H. J. M. 
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Cellulose as Source of Energy in the Assimilation of Atmo- 
spheric Nitrogen. Hans Prinesnem (Centr. Bakt. Par., 1910, ii, 
26, 222—227).—Clostridium, in conjunction with organisms which 
decompose cellulose, gives better results with cellulose than Clostridium 
alone with dextrose, sucrose, starch, lactose, or mannitol. The amount 
of nitrogen fixed depends on the concentration, being higher, per gram 
of substance fermented, the lower the concentration. With Clostridiwm 
+ methane fermentation, the amounts of nitrogen fixed were 10°4 and 
5:4 mg. per gram with 0°5 and 1%, whilst with Clostridium + hydrogen 
fermentation the amounts were 8°3 and 7°7 mg. respectively. Azoto- 
bacter + methane fermentation gave 45 mg. nitrogen per gram (0°5% 
cellulose). N .M. 


Agar-Agar as Source of Energy in the Assimilation of 
Atmospheric Nitrogen. Hans PrincsHeim and Ernst PRINGSHEIM 
(Centr. Bakt. Par., 1910, ii, 227—231).—In a solution containing 0°2% 
agar and 004% dextrose incculated with Bacillus gelaticus + Clostridium 
Americanum, 26°6 wg. of nitrogen were assimilated per gram of agar, 
whilst with a similar solution containing 0:005% of ammonium phos- 
phate instead of dextrose, the amount of nitrogen fixed was 15-4 mg. 
per gram. Two experiments, in which solutions containing (1) 0°5% 
agar and 0°1% mannitol, and (2) the same proportion of agar and 0°04% 
mannitol, were inoculated with J. gelaticus + Azotobacter chroococcum 
resulted in the fixation of 14 and 6°8 mg. nitrogen respectively. 

The results are of interest as they account for the origin of the 
nitrogen required by the vegetable and animal organisms in the sea. 
Benecke and Keutner (Ber. deut. bot. Ges., 1903, 21, 333) showed that 
both Azotobacter and Clostridium occur in sea-water, and the present 
results indicate that the agar present in the red and brown Alge is 
rendered available as source of energy with the help of Bacillus 


gelaticus. N. H. J. M. 


Ammonia and Nitrates as Sources of Nitrogen for Mould 
Fungi. G. Rirrer (Ser. deut. bot. Ges., 1910, 27, 582—588).—The 
assimilation of ammonia by mould fungi is the more complete the 
weaker, and less poisonous, the acid liberated from the salt, and 
the development of the fungi on nutritive solutions containing 
ammonium salts is in direct proportion to their power of resisting the 
action of free acids. 

Aspergillus niger and Rhizopus nigricans liberate considerably more 
acid than the amount which permits the germination of their spores, 
whilst with submerged fungi, such as the Mucoraceae, the amount of 
acid produced tends to be below the limit. 

Aspergillus glaucus, Mucor racemosus, and Cladosporium herbarum, 
which are termed “nitrate” fungi (Laurent, Ann. Jnst. Pasteur, 1888, 
2, 593, and 1889, 3, 362), develop at least as well, and in part 
better, when supplied with ammonium salts as with nitrates. 
Rhizopus nigricans, Mucor mucedo, and Thamnidium elegans do not 
assimilate nitrates appreciably. N. H. J. M. 
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Production and Utilisation of Nitrous Oxide by Bacteria. 
Bruno Tacke (Centr. Bakt. Par., 1910, ii, 26, 236. Compare 
Beyerinck and Minkmann, ibid., 25, 30).—The author refers to a 
previous paper (Landw. Jahrb., 1887, 16, 917) in which he showed the 
production of considerable amounts of nitrous oxide in denitrification 
experiments. 

Nitric oxide may aiso be produced in considerable quantity. An 
experiment in which beet was fermented in a vacuum yielded so 
much nitric oxide in eight or ten days that red fumes were seen on 
opening the vessel. N. H. J. M. 


Influence of Depth of Cultivation on Soil Bacteria and 
their Activities. Watrer E. Kine and Cuarues J. T. DoryLanp 
(Kansas State Agric. Coll. Exper. Stat. Bul., 161, 1909).—Two plots, 
each 42 feet square, the one a silt loam, and the other a fine sand, 
were divided into six sub-plots, the soil of which was stirred to the 
depth of two, four, six, eight, and ten inches respectively, one sub- 
plot being left undisturbed. Samples were frequently taken, and 
the number of bacteria determined. The temperature of the soil 
was recorded, and the amount of moisture in the first twelve inches of 
soil determined each time. 

The results showed that deep ploughing (eight to ten inches) increased 
the number of bacteria in both soils. It also increased the production 
of ammonia in the soil, whilst denitrification was decreased. The 
maximum number of bacteria was found within the fifth and sixth 
inches. 

An excess of moisture in the soil reduces the number and 
diminishes the activity of the bacteria. There are, however, more 
or less regular periods of increased and diminished bacterial life and 
activity, to some extent independent of moisture and temperature, 


and due, perhaps, to the presence of bacterial by-products. 
N. H. J. M. 


New Theory of Alcoholic Fermentation. R. Kusszrow 
(Centr. Bakt. Par., 1910, ii, 26, 184—187).—The theory is essentially 
as follows: The yeast, requiring oxygen, reduces the sugar to a 
hexahydric alcohol, which decomposes into ethyl alcohol, carbon 
dioxide, and hydrogen. The nascent hydrogen causes a further 
reduction of sugar, followed by the decomposition of the alcohol, 
and this continues until the sugar is used up or until the fermentation 
is stopped by the oxidation of the hydrogen. 

Fermentation is therefore first brought about by the reducing 
action of the living yeast cell, or by similarly acting organisms, 
whilst its continuation is purely chemical, depending on the production 
of hydrogen. N. H. J. M. 


Action of Ultra-violet Light on Wine During Fermentation. 
Cuartes Maurain and G. WarcoLiiek (Compt. rend., 1910, 150, 
343—344. Compare Abstr., 1909, ii, 752)—The sterilisation of 
white wine under the action of ultra-violet light takes place with 
greater rapidity than in the case of cider previously studied. Thus a 
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layer of wine, 1°7 mm. in thickness, is sterilised in thirty to sixty 
seconds when exposed at 4 cm. from a quartz-mercury lamp, whilst 
under the same conditions cider requires about fifteen minutes. 


W.a W. 


Causes Favouring the Formation of Acetaldehyde in 
Wine. Aveuste Triniat (Bull. Soc. chim., 1910, [iv], 7, 71—78).— 
In previous papers (Abstr., 1909, ii, 429, 606, 607) the author has 
shown that wine contains acetaldehyde, and has directed attention 
to the important influence of this constituent in the “ageing,” 
“yellowing,” and other changes which take place in stored wine. In 
the present paper the conditions under which aldehyde is formed are 
considered. 

It is shown that wine agitated with air, or merely exposed to air, 
produces acetaldehyde more rapidly than an aqueous solution of alcohol 
of the same strength. ‘Ihe amount formed varies with the temperature 
and the nature of the containing vessel. Old wines contain more 
aldehyde than new ones. The amount of aldehyde is increased by the 
presence of yeast and other micro-organisms and by the addition 
of oxidising agents, and its formation is accelerated by iron (Abstr., 
1909, ii, 429). 7 A. 


Germicidal Action of Metals and its Relation to the 
Production of Peroxide of Hydrogen. A.ttan C. RAnkIN (Proc. 
Roy. Soc., 1910, B, 82, 783—87. Compare Barnes and Shearer, Abstr., 
1908, ii, 344, 829).—The capacity of the pure metals, zine, 
aluminium, and copper to destroy Bacillus coli suspended in an alkaline 
tap-water is associated with the coincident presence of oxygen and 
the solution of minute traces of the metals. 

The simultaneous liberation of hydrogen peroxide in the case of the 
first two metals, although easily recognised, is not sufficient in amount 
to explain the germicidal action. In the case of copper no formation 
of hydrogen peroxide could be detected. G. 8. W. 


Disinfection by the Incomplete Combustion of Straw. 
AveusTE Trittat (Compt. rend., 1910, 150, 339—341).—The fumes 
produced during the limited combustion of straw in air owe their 
disinfectant properties to the presence of aldehydes and phenolic 
compounds. These appear to be produced by catalytic oxidation 
of alcohols, acetic acid, acraldehyde, etc., in presence of finely-divided 
carbon. Formaldehyde, which has been recognised by its action 
on dimethylaniline, is formed to the extent of 0°002 to 2 grams 
per kilo. of straw. The results of experiments on bacteria are given, 
from which it appears that the germicidal action is well marked with 
pathogenic organisms, such as Bacillus coli communis, but that the 


fumes are less eflicacious in the case of more resisting bacteria. 
W. O. W. 


Action of Aqueous Solutions of Electrolytes on Germination. 
Henri Micweets (Bull. Acad. roy. Belg., 1909, 1076—1118).—The 
first of two papers on the influence exerted by electrolytes on the 
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germination of seeds. Wheat was used for the experiments. The 
chief conclusions arrived at are as follows: The osmotic pressure of 
the solutions employed (V/10 to 4/1000) did not influence the 
germination ; the greater difference between the effects on germination 
of V/10 and 4/100 solutions than between the effects of V/100 and 
NV/1000 solutions is due not to greater differences in osmotic pressures 
of the solutions, but to greater differences in ionisation ; the formation 
of root hairs is favoured by the presence of —NO, ions; the 
experimental evidence does not support the view that the growth 
of cells is due to the osmotic pressure of cell sap. 

Wheat grains of about equal size were soaked in water for twenty-four 
hours, and then placed for a certain time on muslin lying in a solution 
of the electrolyte. At the end of this time the seedlings were 
removed, and the progress of germination determined by measuring 
(1) length of first leaf; (2) length of radicle; (3) average weight of 
seedling. The last of these factors for single electrolytes is given in 
the following table : 


Concentration. NaCl. KCl. KNO.,. KHO. Ca(NO,),. 
N/10 0°133 0°130 0°146 0°126 gram 
N/100 0°216 0°235 0°291 0°152 ,, 
NV/1000 0°211 0°214 0°315 2 0°221 ,, 


4/100 solutions of potassium chloride and potassium nitrate are 
each more favourable to germination than mixtures of such solutions, 
whilst mixtures of sodium nitrate and potassium nitrate solutions 


(¥/100) are more favourable than those of either salt alone. Previous 
investigations on the antagonistic action of sodium chloride to other 
salts (compare Coupin, Abstr., 1900, ii, 236; Micheels, Abstr., 1907, 
ii, 124; Osterhout, this vol., ii, 62) as regards their influence on 
germination are extended, and the same action is shown to occur with 
strontium chloride, zinc sulphate, and barium chloride. TT. A. H. 


The Changes Taking Place in the Composition of Fruits 
which Ripen after being Gathered. Ricuarp Orro and W. D. 
Koorrr (Zeitsch. Nahr. Genussm., 1910, 19, 10—13).—Results of 
analyses are given showing the changes which take place in the 
chemical composition of certain fruits (Prunus spinosa, etc.) when the 
latter are allowed to ripen (nachreifen) after being gathered. It was 
found that the levulose increastd from 14:44 to 21-00%, whilst the 
dextrose decreased from 16-04 to 10°75%, these results being calculated 
on the dry substance. The total acidity (as malic acid) decreased from 
9°17 to 6°56%, and the tannin from 9°45 to 682%. The decrease in 
the amounts of acid and tannin was, therefore, much larger than the 
increase in the quantity of total sugar. The tannin appeared to be 
converted into an oxidised compound. The increase in the ‘‘sweetness” 
of the sloe-fruit during ripening thus seems to be due to a decrease in 
the amounts of acids and tannin present, and to the conversion of 
dextrose into levulose. W. P. 8. 


Microchemical and Physiological Studies on Tannin. Lue 
Ermanno Cavazza (Zeitsch. wiss. Mikroskopie, 1909, 26, 59—64).—A 
tabulated record of the microchemical reactions shown by catechol, 
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caffetannic acid, pyrogallol, resorcinol, phloroglucinol, vanillin, quinol, 
and salicylic acid with ferric chloride, ammonium metavanadate, 
potassium hydroxide, potassium dichromate, tellurium carbonate, gold 
chloride, and palladium chloride. The tannates of indium, lanthanum, 
iridium, yttrium, palladium, and cerium were prepared. 

A comparative study of the quantity of tannin contained’ in the 
leaves and in the branches of oak, chestnut, tamarisk, fir, and other 
forest trees at different periods of the year showed that the amount 
frequently varied inversely ; the tannin content of the leaves reaching 
its maximum in September, that of the twigs in July and December. 

F. M. G. M. 


Choline Content of Certain Edible Fungi. Kart Potstorrr 
(Festschrift Otto Wallach, 1909, 579—583).—Since choline is converted, 
under certain conditions, by micro-organisms into neurine (compare 
Schmidt, Abstr., 1892, 219), the proportion of choline in three common 
edible fungi, namely, Cantharellus cibarius, Agaricus campestris, and 
Boletus edulis, has been estimated and found to be present to the extent 
of 0 01%, 0.015%, and 0:0056% respectively. It is evident, therefore, 
that cases of poisoning arising from eating preserved fungi are not to 
be attributed to the action of neurine derived from choline. 


Presence of Gentiopicrin in Chlora perfoliata. Emit 


BourquELot and Marc Bripet (Compt. rend., 1910, 150, 114—116 ; 
J. Pharm. Chim., 1910, [vii], 1, 109—113).—Gentiopicrin has been 
isolated from Chlora perfoliata, in which it occurs to the extent of 
15%. The product was found to be identical with the glucoside 
occurring in the yellow gentian. W. O. W. 


Occurrence of Betaines and Choline in Drugs containing 
Caffeine and Theobromine. Kari Po.storrr (Festschrift Otto 
Wallach, 1909, 569—578).— Kola beans contain from 0°25 to 0°45% of 
betaine in addition to caffeine and small quantities of theobromine. 
Coffee beans contain about 0°2% of trigonelline, whilst choline is 
present in cocoa beans, Indian tea, and Pasta Guarana. W. H. G. 


Presence of an Alkaloid in the Seeds of Lunaria biennis. 
EueEne Harrs (Bull. Acad. roy. Belg., 1909, 1042—1048).—The seeds 
yield about 1% by weight of an alk&loidal residue containing a well- 
defined, crystalline alkaloid and possibly a second similar substance. 

The crystalline alkaloid, m. p. 220° (decomp.), isolated and purified 
in the usual way, forms slender, colourless needles, possesses a bitter 
taste, and dissolves readily in chloroform, but is scarcely soluble in 
ether or water. It is distinctly alkaline in reaction, dissolves readily 
in dilute acids, and gives precipitates with the usual alkaloidal reagents. 
Unlike the alkaloids, sinapine and cheiroline, already isolated from 
plants of the same natural order (Cruciferae), it does not contain 
sulphur. T. A. H. 


Formation of Glucosides by means of Plants. Gu1acomo L. 
Cramician and Ciro Ravenna (Atti R. Accad, Lincei, 1909, [v], 18, ii, 
594—596. Compare Abstr., 1909, ii, 604).—Not only living maize 
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plants, but also the pasty mass obtained by triturating them with 
water, are able, in presence of toluene, to decompose salicin and to 
transform saligenin, catechol, and, possibly, quinol and mandelonitrile 
into glucosides which are decomposed by emulsin. T. H. P. 


Occurrence of Formic Acid in Raspberries. A. R6énrie 
(Zeitsch. Nahr. Genussm., 1910, 19, 1—8).—The author has 
investigated the question of the occurrence of formic acid in fruits, 
more particularly in raspberries, the matter being of some importance 
seeing that this acid is employed to preserve fruits and fruit- 
juices and that the quantity thus added has to be estimated. He 
finds that fresh raspberries contain 0:000176% of formic acid, a 
quantity that would scarcely come into consideration when dealing 
with the amounts of formic acid used for preservative purposes. The 
method described by Wegner (Abstr., 1903, ii, 700) was employed 
for estimating the formic acid, it having been found to be the most 
trustworthy. As regards the fact that lactic acid also yields carbon 
monoxide when heated with sulphuric acid, the author shows that 
the volatile acids obtained from raspberries contain only a trace, if 
any, of this acid. W.P.S. 


Influence of Cultivation on the Alkaloid-content of Certain 
Solanaciz. J. CHEvaLier (Compt. rend., 1910, 150, 344—346).— 
The yield of alkaloids obtained from specially cultivated plants can be 
considerably increased by the employment of an appropriate manure, 


In experiments carried out on a large scale, it was found that 
Belladonna plants yielding 0°32—0°33% of alkaloids under ordinary 
conditions of cultivation, gave 0°-48—0:49% when manured with 
phosphates and 0°40—0°61% when treated with nitrates. Under 
certain conditions a nitrogenous manure gave 0°75% of alkaloids for 
the dried leaves. Similar results were obtained in experiments on 
Datura stramonium and Hyoscyamus. W. O. W. 


Occurrence of Anisyl Alcohol and Anisaldehyde in the 
Fruit of Tahiti Vanilla. Hertnrice Watsaum (Festschrift Otto 
Wallach, 1909, 649—653).—Vanilla from Tahiti has not the same 
aroma, and is not so valuable as that from Mexico or Réunion; it is 
found to contain anisic acid, anisaldehyde, anisyl alcohol (p-methoxy- 
benzyl alcohol), and very small quantities of substances which have 
not been isolated and have an intense odour. The occurrence of 


p-methoxybenzy] alcohol in nature has not been observed previously. 
W. 4H. G. 


Behaviour of Plants towards Lithium Salts. Crro RAavENNA 
and M. Zamorami (Atti R. Accad. Lincei, 1909, [v], 18, ii, 626—630). 
—It is usually supposed that lithium has a highly toxic action on 
higher plants. Finding that the ash of tobacco leaves contains 
sufficient lithium to impart a marked coloration to a flame, the authors 
have investigated the effect of lithium sulphate on various plants. On 
tobacco and the potato, this salt has no toxic action, but with oats and, 
toa still greater extent, with beans, there is a distinct poisoning effect. 

7. &. F. 


17—2 


li. 236 ABSTRACTS OF CHEMICAL PAPERS. 


Accumulation of Nitrogen in Soils. <A. Krainsky (Centr. 
Bakt. Par., 1910, ii, 26. 231—235).—Liquid cultures of Azotobacter 
utilise 100—200 units of sugar for 1 of nitrogen fixed. In sand 
cultures, owing to better aeration, the amount of carbon used is 
11—30 units to 1 of nitrogen fixed.. The economy of organic matter 
in soils is attributed to the co-operation of autotrophic organisms 
which in absence of light produce organic compounds by the 
decomposition of carbon dioxide with liberation of oxygen. 

N. H. J. M. 


Use of Boron as a Catalytic Manure. H. AcutHon (Compt. 
rend, 1910, 150, 288—291. Compare this vol., ii, 241).—The 
addition of boric acid to a nutrient sterile medium in which wheat 
was grown has been found to be distinctly beneficial to the plants, 
unless added in amounts greater than 0°01 gram per 1000 grams of 
medium, when germination is prevented and the plants become 
etiolated. Similar results were obtained in experiments carried out 
under natural conditions in earth. The increased yield (calculated on 
the dried plant) amounted to 50% with maize, 21% with rape-seed, and 
32% in the case of turnips, when a dose of 0°5 gram of boric acid per 
sq. metre was employed. No distinct increase occurred in the case of 
peas or oats. Estimation of boron in the ash showed that plants 
grown under these conditions contained only the normal proportion of 
this element. W. O. W. 


Manuring with Carbon Dioxide. Ermuarp A. MitscHEer.icu 
(Landw. Jahrb., 1910, 39, 157—166).—Two series of pot experiments 
are described, in which oats were grown in three different soils (sandy 
soil, loam, and peat soil) without manure, with complete manure, and 
with manures in which phosphoric acid, nitrogen, and potassium 
respectively were wanting. The one series was watered with tap- 
water, the other with water saturated with carbon dioxide. 

The results showed that no increased yield was obtained by 
increasing the amount of carbon dioxide in the soil. A _ small 
amount of carbon dioxide rapidly increases the solubility of sparingly- 
soluble plant nutrients, and it would seem that under natural 
conditions the soil almost always contains sufficient carbon dioxide, 
either given off by roots or produced by the oxidation of organic 
matter. Application of substances for the production of carbon 
dioxide in the soil is therefore unnecessary. N. H. J. M. 


Actions of Zinc in Pot Experiments. Contribution to the 
Ammonia Question. II. Paut Enrensere (Landw. Versuchs-Stat., 
1910, 72, 15—142. Compare Abstr., 1908, ii, 1068).—It is shown 
that the employment of zinc may obscure the results of pot experiments 
by acting sometimes favourably and sometimes unfavourably. Soils 
having unfavourable physical properties may be improved by the 
presence of zinc, especially when manured with sodium nitrate. As 
regards the effect of zinc on manures, it is shown that when ammonium 
saits are employed, the zinc may liberate a portion of the ammonia, 
which will act injuriously on the roots of the plants. Under sterilised 
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conditions, the injury will be much greater, owing to the absence of 
nitrification. Other possible modes of action are discussed, such as 
the stimulating action of zinc on plants, the poisonous effects of zinc 
dissolved by acid soils, etc., and the conclusion is drawn that the use 
of zine should be avoided in vegetation experiments, in drainage 
experiments, and for collecting rain-water when the amounts and 
condition of the nitrogen are to be determined. N. H. J. M. 


Analytical Chemistry. 


Micro-chemistry with Special Reference to Behrens’ 
Work. Friepricu Emica (Ber., 1910, 43, 10—45).—A general review 
of the methods adopted in studying the properties of chemical substances 
and in their detection and estimation. J.J.5. 


AutomaticGasAnalysisApparatus. Kari Honmann( Festschrift 
Otto Wallach, 1909, 478—495).—A somewhat complicated apparatus is 
described, in which one or more gas measuring tubes are combined 
with the ordinary Orsat pipettes, and in which the various operations 
involved in the exposure of the gas mixture to the absorbing reagents 
are effected automatically. The apparatus is designed in such a 
way that it can be used either with water or with mercury, 

H. M. D. 


Gas-volumetric Estimation of Hydrogen by Catalytic 
Absorption. Car. Paat and Wituenm Hartmann (Zer., 1910, 48, 
243—258).—Colloidal palladium, prepared by the method of Paal- 
Amberger (Abstr., 1904, ii, 180; 1905, ii, 397), will absorb 500—400 
times its volume of hydrogen. If the palladium-sol also contains a 
reducible substance, the latter is reduced by the hydrogen, and the 
palladium may be used to absorb further quantities of hydrogen. The 
authors show that this reaction may be used for the estimation of 
hydrogen in gaseous mixtures. The reducible substance used is 
sodium picrate, 2:4 : 6-triaminophenol being formed. The palladium- 
sol is contained in a modified form of Hempel pipette, and the hydro- 
gen absorbed in the usual way. The time of absorption varies from ten 
to one hundred and twenty minutes, according to the mixture to be 
analysed. The method was tested on mixtures of hydrogen with: 
(1) oxygen, (2) nitrogen, (3) air, (4) carbon monoxide, (5) carbon 
monoxide and nitrogen, (6) carbon monoxide and air, (7) unsaturated 
gaseous hydrocarbons, (8) ethane, (9) ethane and nitrogen, (10) ethane 
and air, (1]) ethane and carbon monoxide. It was also tested on coal 
gas. In each case the absorbable constituents other than hydrogen 
were absorbed by the usual reagents before absorbing the hydrogen. 

It was found that when oxy-hydrogen gas was treated with the 
palladium-picrate-sol, it was catalysed to water, the picrate not being 
reduced. T. 8. P. 
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New Reagent for Hydrogen Peroxide. K. W. CHARITSCHKOFF 
(Chem. Zeit., 1910, 34, 50).—A strip of filter-paper is drenched in a 
solution of cobalt naphthenate in benzene and then dried. The rose- 

coloured paper turns at once an olive-green when moistened with even 
very weak solutions of hydrogen peroxide. 

By suddenly directing a flame on a piece of ice, tenene of hydrogen 


peroxide will be formed, and may be detected in the liquid. 
L. DE K. 


The Effect of Continued Grinding on Water of Crystal- 
lisation. Irvine B. Bizexer (Chem. News, 1910, 101, 30).—On 
continued grinding for two hours in an ordinary Wedgwood mortar, 
magnesium sulphate lost 2°55%, disodium hydrogen phosphate 1:85%, 
‘and aluminium potassium sulphate 0°49%, of water of crystallisation. 
In the case of barium chloride, however, the salt became moist and 
sticky, and the amount of water was increased by 2°11%. Magnesium 
sulphate also became moist at first, but soon changed again toa dry 
and powdery condition. L. DE K. 


Estimation of Chlorates in the Presence of Nitrates and 
Chlorides. Tarax Natu Das (Chem. News, 1910, 101, 38—39).— 
The solution is heated in a specially constructed flask with excess of 
sodium hydroxide and a definite amount of standardised stannous 
chloride in a current of hydrogen. The exit tube dips into a beaker 
containing standard iodine solution made alkaline with sodium hydro- 
gen carbonate. When the liquid boils and the reduction is complete, 
the flask is cooled suddenly, thus causing the iodine to enter the flask. 
The solutions of the flask and beaker, together with the washings of 
the whole apparatus, are collected, and the excess of iodine is estimated 
as usual, 

The iodine used in the reaction represents the excess of stannous 
chloride, and the stannous chloride oxidised represents the chlorate. 

L. ve K. 


Apparatus for the Estimation of Sulphur in Iron and 
Steel. Grore Preuss (Zetisch. angew. Chem., 1910, 23, 250).—An 
improvement on the apparatus described previously (Abstr., 1909, ii, 
933). The Kipp apparatus is dispensed with, and no water need 
circulate through the cooler. The recoil valve introduced in the little 
tube inside the absorption vessel prevents all regurgitation of the 
liquid, and the apparatus, therefore, does not want constant attention 
even when there is no carbon dioxide pressure. 

The flask is filled with the required amount of hydrochloric acid, 
D 1:52, and the absorption vessel filled with cadmium solution. The 
weighed sample of iron or steel is now dropped into the acid, and the 
cooling arrangement is then instantly put on and sealed with water. 
The ground joint of the cooler has at the top and the bottom a small 
circular opening ; in the ground joint of the neck of the flask there is 
a small rabbet. By means of a washbottle, a cold 5% solution of 
sodium hydrogen carbonate is introduced through the upper hole of 
the cooler, and the flask is then at once heated with a small flame 
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until the material has completely dissolved. By turning the cooler on 
to the rabbet in the neck of the flask, the soda solution runs into the 
flask, and the carbon dioxide evolved forces any remaining hydrogen 
sulphide into the cadmium solution. If it should be necessary to use 
hydrochloric acid, D 1:19, a special washing arrangement (see the 
author’s previous paper) must be used. L. pE K, 


Estimation of Total Sulphur in Urine. Srantey R. Benepict 
(J. Biol. Chem., 1910, '7, 101—102).—A criticism of Ritson’s paper 
(Abstr., 1909, ii, 827). 


Desulphitation of Wine by means of Hexamethylenetetr- 
amine. ReviLLarD and Govuson (Ann. Falsif., 1910, 3, 14—16).— 
Attention is drawn to the fact that hexamethylenetetramine is being 
used to remove excess of sulphurous acid from wines; in an acid 
solution, such as wine, hexamethylenetetramine undergoes decom- 
position with the production of formaldehyde, which combines with the 
sulphurous acid. The portion of the latter acid thus combined is not 
readily liberated on boiling the wine with the addition of phosphoric 
acid, and, consequently, the ordinary methods of estimating sulphurous 
acid in wine yield too low results should the wine have been treated 
with hexamethylenetetramine. The aldehyde-sulphurous acid compound 
formed is, however, not absolutely stable, and by acidifying such a 
wine with sulphuric acid and distilling, it is possible to detect form- 
aldehyde in the distillate by means of the usual magenta-sulphurous 
acid reagent. White wines may be tested directly with this reagent, 
and the test may also be applied to red wines, without distillation, if 
the colouring matters is first removed by treatment with animal 
charcoal ; in either case the wine must be acidified with sulphuric 
acid before the test is applied. Experiments made by the authors show 
that treatment with hexamethylenetetramine will apparently “remove” 
75% of the sulphurous acid from a wine containing 400 milligrams of 
sulphurous acid per litre. W. F. &. 


Volumetric Estimation of Sulphuric Acid by the Barium 
Chromate Method. M. Hottuicer (Zeitsch. anal. Chem., 1910, 49, 
84—93).—A slight modification of Andrews’ method. The neutralised 
sulphate solution is heated to boiling, and precipitated by adding 
barium chromate emulsion, cleared just before use, with a sufficiency 
of hydrochloric acid. After adding a few drops of ferric chloride, 
the undecomposed barium chromate is precipitated by ammonia in 
slight excess. The filtrate and washings are then mixed with 20 c.c. 
of hydrochloric acid, and diluted to 400 c¢.c. The soluble chromate 
formed by the action of the sulphate on the barium chromate, which, 
therefore, represents the sulphuric acid, is then estimated iodo- 
metrically as usual, L. DE K. 


The Heat of Chemical Reactions as a Basis for a New 
Analytical Method. Henry Howarp (J. Soc. Chem. Ind., 1910, 29, 
3—4).—Assay of fuming sulphuric acid.—One hundred grams of the 
sample are weighed in a Dewar vacuum tube, |00 x 45 mm., and the 
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temperature (a) is noted. One hundred grams of exactly 92% sulphuric 
acid (temp. 6) are added with stirring, and the end temperature (c) is 
noted. The heat of the reaction is represented by ¢—(a+6)/2, and 
reference is then made to a table showing the percentage of free 
sulphur trioxide (from 21—26%). 

Assay of ordinary (96%—99%) sulphuric acid.—One hundred grams 
are weighed in the Dewar tube, and the temperature (qa) is noted. 
One hundred grams of fuming acid (24—25% of free sulphur trioxide) 
(temp. 5) are added, and the end temperature (c) is noted. The heat 
of the reaction is represented by c—(a+b)/2, and reference is then 
made to a table showing the percentage of hydrogen sulphate (from 
96°6—99%). 

The principle of the method may, of course, be applied in a large 
number of other cases, for instance, an alkali might be estimated by 
noting the rise in temperature on adding acid, ete. L. ve K. 


Gas-volumetric Analysis with the “ Decomposition Flask,” 
and the Estimation of Nitrogen in Smokeless Powders. Ernst 
Bert and A. W. JurrissEen (Zeitsch. angew. Chem., 1910, 28, 
241—248).—The apparatus consists essentially of a strong, round- 
bottomed flask of 250—300 c.c. capacity. By means of a ground 
joint, a glass hood is attached, which carries at one side a dropping 
funnel, with a glass stopcock, and at the other side a capillary tube 
closed with a three-way stopcock. By turning the latter in the proper 
positions, communication may be established with a water air-pump, 
or with the Lunge nitrometer. 

The analysis is carried out by treating the substance with sulphuric 
acid and a little mercury in a vacuum; sometimes a preliminary 
oxidation with chromic acid is required. The impure nitric oxide 
liberated, which must undergo further tests, is expelled from the flask 
by means of a saturated solution of sodium sulphate, and transferred 
to the Lunge burette. L. DE K. 


Distilling Apparatus for Nitrogen Estimations by Kjeldahl’s 
Method. Wo.treanc Hevusner and Grora Wieener (J. Landw., 1910, 
57, 385—390).—A new form of bulb for attaching to the distilling flask 
is described with sketch. The bulb is stated to be very efficacious in 
preventing alkali from being carried over without prolonging the 
distillation. When zinc is employed, a similar bulb partly filled with 
glass beads is recommended. N. H. J.M 


[Modification of] Ronchése’s Method of Estimating 
Ammonia. Joun M. WILKIE (J. Soc. Chem. Ind., 1910, 29, 6—7). 
—The author has slightly modified Ronchése’s formaldehyde method 
so as to render it more generally applicable. 

A NV/10-solution is made of ammonium sulphate ; a V/5 one in the 
case of other mineral ammonium salts ; 10 e.c. of the liquid are then 
made exactly neutral to methyl-orange (methyl-red is still better), and 
20 c.c. of 10% formaldehyde, neutralised immediately before use, are 
added. The liberated acid, which represents the ammonia, is then 
titrated with V/20-barium hydroxide, using phenolphthalein as 
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indicator. If the water used is quite free from carbon dioxide, the 
end reaction will be very sharp. 

Organic salts of ammonia, provided their reaction is neutral, may also 
be estimated by this process. Hexamethylenetetramine may be con- 
verted into ammonium sulphate by heating with sulphuric acid, and 
then be treated as directed. L. DE K. 


Iodometric Estimation of Phosphoric Acid. Paut ARTMANN 
[and R. Branpis] (Zeitsch. anal. Chem., 1910, 49, 1—25).—The process 
is based on the determination of the ammonia contained in ammonium 
phosphomolybdate. One gram of the phosphate is dissolved in nitric 
acid with addition of a little hydrochloric acid ; the solution is freed 
from sulphates by means of barium nitrate, and finally made up to 
250 c.c. ; 25 c.c. are then taken for analysis. The yellow precipitate 
obtained in the ordinary way is washed, by decantation, with water, 
and then dissolved in 4—5 c.c. of 2V-sodium hydroxide ; the filter is 
moistened with a little V/2-alkali, and then washed with 40—50 c.c. of 
water. To the solution are then added 20 c.c. of hypobromite solution 
(7°5 grams of bromine per litre), the strength of which has been care- 
fully ascertained by titration. The liquid is now saturated with 
sodium hydrogen phosphate (8—10 grams), and 1°5 grams of potassium 
iodide are added ; 15 c.c. of 4N-sulphuric acid are now added, and the 
iodine liberated is then titrated as usual with V/10-thiosulphate. 

The percentage of phosphoric acid (x) is calculated from the formula 
a = a(6 —c)/0°016088d, in which a=grams of iodine per 1 c.c. of thio- 
sulphate, 6=c.c. of thiosulphate used for 20 c.c. of hypobromite, 
c=c.c. of thiosulphate used in the final titration, and d=quantity 
(1 gram) weighed out for analysis. 

Further experiments as to the suitability of the process for technical 
purposes are in progress. L. DE K. 


Estimation of Arsenic in Copper. E. AzzareELLo (Gazzetia, 
1909, 39, ii, 450—453).—The author has modified the apparatus and 
method devised by Hollard and Bertidux (Abstr., 1900, ii, 438) for 
estimating small quantities of arsenic so as to render the estimation 
more rapid and trustworthy. ZT. HF. 


Detection of Minute Quantities of Boron in the Organism 
and in Complex Mixtures. Gasriz, Bertrand and H. AGuLHoNn 
(Ann. Chim. anal., 1910, 15, 45—53 *).—The ash obtained is distilled 
with a little sulphuric acid and methy! alcohol, and the distillate is 
received in a platinum crucible containing a few drops of V-sodium 
hydroxide. The distillation is repeated after adding a little more 
methyl alcohol, and the mixed distillate is then evaporated to 
dryness. 

The Turmeric Test.—The residue is dissolved in 1 c.c. of water, and 
acidified with hydrochloric acid. A strip of delicate turmeric paper 
is introduced in such a manner that only a small part of it dips into 
the liquid, and the other part is bent over the side of the crucible, 
which is then covered with a watch-glass. After a few minutes, or a 
few hours, according to the amount of. boric acid present, the extreme 


* and Bull. Soc. chim., 1910, [iv], 7, 90—99. 
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end of the paper turns orange-red, and then bluish-violet on moisten- 
ing with ammonia ; this way is preferable to the drying at a higher 
temperature. 

The Flame Test.—The alkaline residue is mixed with a pinch of 
finely-powdered calcium fluoride and a drop of sulphuric acid. A 
platinum wire is dipped in, and introduced in the extreme end of a 
pure hydrogen flame; the boron fluoride will then cause a green 
coloration, which may be éxamined spectroscopically. L. DE K. 


Use of Lead Peroxide in Organic Combustions. Hueco WEIL 
(Ber., 1910, 48, 149).—Commercial lead peroxide always evolves 
carbon dioxide when heated. Samples after warming with nitric acid, 
or heating at 150° with syrupy phosphoric acid, still invariably give 
carbon dioxide when heated at 280° in a combustion tube. Material 
freed in this manner may be used for six or eight combustions with 
satisfactory results ; it then absorbs carbon dioxide, and low results are 
obtained in the analysis. When more strongly heated, the carbon 
dioxide is again eliminated. The use of lead peroxide is therefore to 
be avoided. E. F. A. 


Estimation of Carbon, Hydrogen, and Nitrogen in Highly 
Combustible Liquids. Ernst Beri (Zeitsch. angew. Chem., 1910, 
23, 249).—Instead of weighing the liquid intended for organic 
combustion in small glass bulbs, the requisite quantity is dropped from 
a weighing pipette on to copper oxide contained in little goblets made 


from fine copper wire gauze. Before use these are first heated in a 
copper crucible and cooled in a desiccator. L. pe K. 


A Simple Burette for the Estimation of Carbon Dioxide. 
H. H. Sternenson (Chem. News, 1910, 101, 61).—The burette resembles 
a Bunte burette fitted with a three-way stopcock at each end. One tube 
from the lower stopcock (B) is connected by a rubber tube to a bottle (C) 
containing water, and the other tube to a bottle (D) containing 
aqueous sodium hydroxide, D 1:28. When required for use, (C) is first 
raised until the burette is filled. The gas, after running for a moment 
through the exit way of the upper stopcock (A), is connected with the 
burette, and 100 c.c. of the gas measured in the usual way. (A) being 
closed, (C’) is lowered until the water just appears in the burette above 
the stopcock (#2). The cock is turned to connect with (D), and the 
absorption of the carbon dioxide accelerated by shaking the burette 
and lowering the bottle (D). The volume of the gas is then again read 
off with the usual precautions. L. DE K, 


Assay of Calcium Carbide, Sodium Amalgam, and Zinc 
Dust with the ‘‘Decomposition Flask.” Ernst Bert and 
A. W. JurrissEn (Zeitsch angew. Chem., 1910, 23, 248—249).—These 
substances may be conveniently tested by means of the authors’ 
decomposition flask (this vol., ii, 240). Calcium carbide is decomposed in 
the evacuated flask with water saturated with acetylene, and by filling 
the glass with the same liquid, all the gas evolved is transferred to 
the measuring burette, the water-seal of which is also saturated with 
acetylene. 


ANALYTICAL CHEMISTRY, li, 243 


Sodium amalgam is decomposed with acidified water, and the 
hydrogen expelled from the flask by means of brine. Before measuring, 
any carbon dioxide is absorbed with potassium hydroxide. 

Zine or zine dust is dissolved in hydrochloric acid with a drop 
of platinum chloride to accelerate the action, but copper sulphate 
should not be used for that purpose. Before dissolving the zine, the 
air from the flask must be swept out completely by a current of 
carbon dioxide. L. DE K. 


Quantitative Separation of Calcium and Magnesium in 
the Presence of Phosphates and Small Amounts of Iron, 
Devised especially for the Analysis of Foods, ;Urine, and 
Feces. Francis H. McCruppen (J. Biol. Chem., 1910, '7, 83—100, 
201).—Two drops of alizarin solution are added to the solution, then 
ammonia until just alkaline, and then hydrochloric acid until just acid ; 
10 c.c. of W/2-hydrochloric acid and 10 c.c. of 2°5% oxalic acid are 
then added, and the mixture is boiled; a smal] amount of ammonium 
oxalate is added gradually to the boiling solution, which is then 
allowed to cool; when cold, 8 c.c. of 20% sodium acetate solution are 
added slowly and with constant stirring. It is then left for 
four to eighteen hours, filtered, and the precipitate is washed free 
from chlorides with 1% ammonium oxalate solution. The precipitate 
is then incinerated with the filter paper and weighed. The filtrate, 
which contains the magnesium, is evaporated nearly to dryness with 
nitric acid ; 10 c.c. of hydrochloric acid are added, and again evapor- 


ated nearly to dryness, diluted, nearly neutralised with ammonia, and 
cooled ; then disodium hydrogen phosphate and ammonia are added, 
and the magnesium weighed as pyrophosphate in the usual way with 
certain precautions, which are described in full. If iron is present, 


sodium citrate solution is added before the magnesium is precipitated. 
W. D. H. 


Influence of Manganese on the Estimation of Magnesium in 
Soils. P. pe Sornay (Bull. Assoc. Chim. Sucr. Dist., 1910, 2'7,671—675). 
—Precipitaticn with ammonium hydroxide fails to remove the whole 
of the manganese present,and on adding sodium phosphate, a pre- 
cipitate, consisting of ammonium magnesium phosphate and ammonium 
manganous phosphate, with a trace of manganous hydroxide, is obtained. 
Attempts to eliminate the whole of the manganese before precipitating 
the magnesium were unsuccessful, owing, it issupposed, to the presence of 
ammonium salts. Bromine water failed to oxidise the manganese 
completely ; and when ammonium sulphide is employed, most of the 
magnesium remains in the precipitate. 

The method adopted was to ignite the sodium phosphate precipitate 
and determine the manganese present by Leclerc’s method. In one 
soil it was found that the precipitated phosphates contained more than 
50% of manganese. N. H. J. M. 


New Volumetric Methods for Titrating Zinc or Lead. Erwin 
Rurep (Chem. Zeit., 1910, 34, 121).—Zinc.—10—20 ¢.c. of an approxi- 
mately V/2-solution of pure potassium cyanide, which has been checked 
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with 1/2-hydrochloric acid, are placed in an Erlenmeyer flask ; a 
little water and 0°3—0°5 gram of ammonium chloride are added, and 
the neutralised zinc solution is then added, while rotating the bottle, 
until a permanent cloud is produced. One c.c. of W/2-cyanide= 
0008171 gram of zinc. If pure cyanide is not available, the cyanide 
may be checked with a standard zinc sulphate solution neutral to 
methyl-orange in presence of ammonium chloride. 

Lead.—To 20—25 cc. of pure W/2-cyanide, checked with W/2- 
hydrochloric acid and methyl-orange, is added a definite volume of 
lead nitrate solution neutral to methyl-orange ; the whole is made up 
to 100 c.c., and in 50—70 c.c. of the filtrate the excess of cyanide is 
estimated with W/2-hydrochloric acid. The difference between the 


titrations represents the lead ; 1 c.c. of WV/2-acid=0°05178 gram of 
lead. L. ve K. 


Estimation of Cinnabar and Sulphur Auratum in Rubber 
Wares. Fritz Frank and Kari Birkner (Chem. Zeit., 1910, 34, 
49—50. Compare Abstr., 1909, ii, 833).—0°5 Gram of the cut-up 
sample is placed in a 100 ¢.c. round-bottomed flask, and 10 grams of 
ammonium persulphate and 10 c.c. of fuming nitric acid (D 15) are 
added. The action starts in the cold, and when, after a few minutes, it is 
practically over, it must be completed by heating moderately on a 
sand-bath for fifteen to twenty minutes. Should the oxidation be still 
incomplete, another 3 grams of persulphate should be added little by 
little. The mass, which on cooling forms a solid cake, is then dissolved 
in hot water, if necessary, after addition of about 10 .c. of hydro- 
chloric acid. 

The solution, which contains all the antimony and mercury present, 
and also the joint sulphur as sulphuric acid, is then analysed for these 
substances as usual. If no great accuracy is required, it is sufficient 
to weigh jointly the sulphides of mercury and antimony freed from 
excess of sulphur ; extraction with yellow ammonium sulphide will 
leave the mercury sulphide undissolved. L. vE K. 


Reaction of Titanium. Henry J. H. Fenton (Ber., 1910, 43, 
267—268).—Piccard (this vol., i, 67) has suggested that the colour 
obtained with dihydroxymaleic acid and compounds of quadrivalent 
titanium is due to tervalent titanium formed by the reducing action of 
the dihydroxymaleic acid. The author had previously suggested the 
reaction as a very delicate test for quadrivalent titanium (Trans, 1908, 
93, 1064). Further experiments have shown that tervalent titanium 
gives a different coloration from quadrivalent titanium. In moderately 
dilute solutions the latter gives a brilliant orange colour, whereas the 
former gives a dull yellowish-brown, which is only changed to orange 
on oxidation by atmospheric oxygen. T. 8S. P. 


" Microchemical Detection of Tannins. Luier E. Cavazza 
(Zeitsch. wiss. Mikroscopie, 1909, 26, 59—64).—See this vol., ii, 233./7 


General and Physical Chemistry. 


Refraction of Gases; its Application to Analysis. Lupwic 
Stuckert (Zeitsch. Llektrochem., 1910, 16,37—75).—Two instruments 
for measuring the refractive index of a gas are described, both of 
which are made by Leisz of Jena. In the first the deflexion of a ray 
of light on passing through a prism filled with the gas is measured on 
a scale which is observed through a microscope. Since for analytical 
purposes it is convenient to measure the refractive index of the gas 
relatively to some other standard gas, the prism is enclosed in a box 
with parallel glass ends, which is filled with the standard gas. By 
means of this instrument the addition of 0°2% of carbon dioxide or 
methane to air can just be detected. Since the detection of quantities 
of methane as small as 0:02% in air is of importance in mines, a more 
sensitive instrument has been constructed. In it a parallel beam of 
light falls on two slits in a brass plate; the light passing through 
these slits gives a set of dark and light bands due to interference. 
In the lower half of the beam of parallel light two brass tubes are 
placed, one in front of each slit ; the tubes contain the gas under 
examination and the standard gas respectively. Owing to the 
different retardation of the light in the two gases, the interference 
bands are displaced. This difference of retardation is compensated by 
means of a glass plate placed in the path of one of the beams; the 
thickness of glass through which the light has to pass is varied by 
rotating the plate, and the angle of rotation required to bring the 
two sets of interference bands into coincidence is used as a measure of 
the refractive power of the gas. By means of this instrument, 0°01% 
of methane can be detected in air. 

The application of these instruments to analysis requires an accu- 
rate knowledge of the refractive indices of the gases in question. 
The author has determined these for a number of gases, using a Jamin 
interferometer, and paying especial attention to the purity of the gases 
used. In most cases, after a thorough chemical purification, the gases 
are liquefied and submitted to fractional distillation. From the 
observations the absolute refractive index of the gas at 0° andl 
atmosphere pressure is calculated. The following are the results : 


Wave-length = 0°4359u 0°5461u 0°6708u 
Carbon dioxide ......... 1:0004589 1:0004511 1°0004466 
Sulphur dioxide ........ 1:0006963 1°0006820 10006606 
CYAMOPED .00550.00020000 1:0008708 { ae \ 1°00084308 
BND cicnisndnsnionsns 10007824 1-0007690 1:0007629 
MUGHYIOMG. 2.0<5000.200008 10007428 1°0007315 1°0007168 
AGCGIONG  ..0.5000505005- 10006190 1°0006051 1°0005977 


For sulphur dioxide the results are probably rather high; the 
refractive index was not proportional to the pressure of the gas. For 
4=0'5461,, the author found by another method the value 10006666, 
which he regards as more accurate. T. E. 
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Optical Constants of Certain Elements. H. von WArTENBERG 
(Ber. Deut. physikal. Ges., 1910, 105—120).—The author has measured 
the refractive index, n, the coefficient of absorption nk, and the 
reflexion capacity, 2, of various metals for yellow light of wave-length 
X4=579. Voigt and Drude’s method was employed, and the following 
results obtained : 


r mt & ©. 
3 2°03 3°87 2°98 
7 44 0°47 1°74 
713 35°7 «367 


Mn. Cr. V. Ta Nb. Wo. Pd. Rh. I 

2°49 2°97 3°03 2°05 1°80 2°76 1°62 1°54 2 

.. 8°89 4°85 3°51 2°31 2°11 2°71 3°41 4°67 4 

R (%). 68°5 69°7 57°5 43°38 41°3 48°66 65°0 783 74 


1 
8 
6 


For platinum containing 10% rhodium, 1°79, 4°20, and 71°7% were 
the three values obtained. For iridium, rhodium, and platinum- 


rhodium, data for red light (A = 660y,) are also recorded. 
: H. M. D. 


Dispersion and Rotation-Dispersion of Certain Naturally 
Active Crystals. Herrmann Rose (Jahrb. Min. Beil.-Bd., 1910, 29, 
53—105).—Measurements have been made of the ordinary and the 
rotatory-dispersive powers of crystals of sodium bromate, potassium, 
calcium, strontium and lead dithionates, and of cinnabar. In addition, 
the ordinary dispersion was determined for sodium urany] acetate, and 
it was found that cesium dithionate exhibits rotatory power similar to 
that of the corresponding potassium and rubidium salts. The data 
obtained for the dispersion of sodium chlorate and cinnabar, and for 
the rotation-dispersion of sodium chlorate, can be satisfactorily 
represented by Drude’s formula. This, however, is only capable of 
expressing the rotation-dispersion of cinnabar in an approximate 
manner. 

In the use of the quartz mercury lamp for the dispersion measure- 
ments, seven new mercury lines of wave-lengths 592°5, 607°5, 612-7, 
623-9, 672°0, 690°7, and 707°7 up were observed. H. M. D. 


Occurrence of Curved Spectral Lines in the Spark 
Spectrum of Bismuth. MHerrich Rausch von TRAUBENBERG 
(Phystkal. Zeitsch., 1910, 11, 105—106).—An investigation of the 
spark spectrum of bismuth has shown that the spectrum of the second 
order contains two lines which exhibit distinct curvature. The 
apparatus was so arranged that the discharge from two Leyden jars 
took place between bismuth electrodes in a direction parallel to the 
slit. The curvature of the lines is such that the light coming from 
the centre of the spark gap is displaced towards the region of small 
wave-lengths. Similarly, curved lines appear to be present in the 
spectra of antimony, tellurium, and zinc. An explanation of the 
curvature has not yet been obtained, but it is improbable that it is 
due to a Doppler effect. H. M. D. 


Absorption Spectra of Solutions. A Possible Method for 
Detecting the Presence of Intermediate Compounds in 
Chemical Reactions. Harry C. Jones and W. W. Strone (Amer. 
Chem. J., 1910, 48, 224—-227).—Jones and Anderson (Abstr., 1909, 
ii, 359) and Jones and Strong (this vol., ii, 87, 172) have found that 
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certain salts show different absorption bands when dissolved in 
different solvents. It has now been discovered by a further study 
of absorption spectra that it is highly probable that intermediate 
compounds are commonly formed in chemical reactions, or, at any 
rate, in those in which uranium salts are involved. 

When sulphuric acid is added to a solution of uranyl nitrate con- 
taining free nitric acid, the spectrum of the solution is intermediate 
between those of the nitrate and the sulphate. Certain of the bands 
of the nitrate spectrum are shifted to new positions, the amount of 
the shift depending on the quantity of sulphuric acid added. As the 
amount of sulphuric acid is increased, these bands continue to shift, 
until they finally occupy the position of the bands of a solution of 
the sulphate containing sulphuric acid. On adding hydrochloric or 
hydrobromic acid to a solution of uranyl nitrate containing free 
nitric acid, even more striking results are obtained. If nitric acid is 
added gradually to a solution of uranous acetate containing free 
acetic acid, the uranous bands gradually disappear as the uranous 
salt becomes changed to the uranyl salt, and, simultaneously, two 
pairs of the uranyl acetate bands shift their positions and finally 
unite into single nitrate bands. These changes indicate the possi- 
bility of the formation of a series of more or less unstable inter- 
mediate products, and it is therefore suggested that the absorption 
spectra may serve as a means of detecting the presence of intermediate 
compounds in chemical reactions. E. G. 


Absorption Spectra of the Cinnamic Acids. Hans STopBe 
(Ber., 1910, 43, 504, 507. Compare Biilmann, Abstr., 1909, i, 155, 
382; Liebermann, ibid., i, 303).—The trimorphism of the two iso- 
cinnamic acids and allocinnamic acid has been confirmed by the 
identity of their ultraviolet absorption spectra in alcoholic and also in 
aqueous solution. The spectrum bears to that of ordinary ¢rans- 
cinnamic acid very much the same relation as that exhibited by the 
cis- and trans-modifications of other aromatic ethylene derivatives. 


C. 8. 


Optical Isomerism. II. Iwan I. Osrromisstensky (J. Russ. 
Phys. Chem. Soc., 1910, 42, 102—109. Compare Abstr., 1908, ii, 
913).—The author discusses the mechanism of the formation of 
pseudo-racemic mixed crystals, and gives the results of an examination 
of the various forms of (1) camphoroxime, the racemic and pseudo- 
racemic modifications of which do not show even temporary tribolum- 
inescence, and (2) ammonium hydrogen malate, the racemic form and 
the pseudo-racemic mixtures of which exhibit no triboluminescence 
(compare Tschugaeff, Abstr., 1905, ii, 132). The conclusion is drawn 
that the formation of so-called pseudo-racemic mixed crystals from 
enantiomorphous forms of two optical antipodes or from their racemic 
compounds is, in reality, a process of transformation of these antipodes 
into a dimorphous, holohedral modification. Further, optical antipodes, 
which form with one another mixed crystals only in limited proportions, 
do not exist ; optical antipodes possess, in fact, the property of giving 
solid solutions with racemic forms. The crystals of ammonium 

18—2 
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hydrogen malate observed by Pasteur (Compt. rend., 1856, 42, 
1259), Kenrick (Abstr., 1897, i, 506), and van’t Hoff and Dawson 
(Abstr., 1898, i, 299) evidently consisted of mixed crystals of the 
optically active malate with the racemic salt. 

As regards the relation between the crystalline form and structure 
of asymmetric substances, the conclusion is drawn that, if a substance 
crystallises in enantiomorphous forms, each of its optical antipodes 
always prefers to separate exclusively in one of these forms, or, in 
other words, racemic compounds do not crystallise in enantiomorphous 
crystals. No exception to this rule has been observed a. ie Be 


Photochemistry of Sulphuric Acid. Atrrep CorHN and Hans 
Becker (Zeitsch. physikal. Chem., 1910, '70, 88—115).—An apparatus 
suitable for photochemical investigations such as are discussed in the 
paper is described and figured. The apparatus is mainly of quartz ; 
the reaction chamber is in the interior, and is surrounded by a mercury 
vacuum lamp. The interior chamber can be kept at constant tempera- 
ture by passing a stream of water between it and the lamp. In the 
majority of the experiments the reacting gases were sealed in quartz 
tubes, which were placed for definite intervals in the reaction chamber. 
The progress of the reaction was then determined by opening the 
tubes under iodine solution; the remaining iodine was then titrated 
with sodium thiosulphate, and the total acidity with barium 
hydroxide. 

It is shown that a photochemical equilibrium exists, represented by 
the equation: 280,+0, = 2S0,; the equilibrium has been reached 
from both sides, and when the reacting substances are present in 
equivalent proportions, the equilibrium mixture contains about 65% of 
sulphur trioxide. In daylight and at room temperature the equilibrium 
mixture contains about 100% of sulphur trioxide. With a certain 
intensity of light, the average value of K=[0O,] x ([SO,}?/[SO,]* is 
2°9 x 10~°, but when the light intensity is diminished by diminishing 
the current through the lamp, the equilibrium point is altered, as 
might be anticipated for a true photochemical equilibrium. The 
position of the photochemical equilibrium is independent of the 
temperature between room temperature and 800°. The rate at which 
the equilibrium is reached is much less in Uviol glass tubes than 
in quartz tubes. 

The temperature-coefficient of the reaction 280, + O, = 280, between 
50° and 160° is about 1°2 for a rise of temperature of 10°. 

The nature of photochemical equilibria is discussed, in which 
connexion it is pointed out that the possibility of the existence of 
a photochemical equilibrium different from the ordinary equilibrium is 
denied by some observers. 

The conditions for applying the foregoing results in the technical 
production of sulphuric acid are briefly discussed. G. S. 


Photochemical Phenomena in Connexion with Solutions 
of Dyes. Kurr Gesuarp (Ber., 1910, 48, 751—753).—A criticism 
of Weigert’s paper (this vol., ii, 174) on the same subject, the author 
maintaining that different observers have proved that the bleaching of 
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a colouring matter is due to oxidation, an intermediate peroxide of the 
dye being formed. T.S. P. 


Paper Sensitive to Ultraviolet Light. Cari Scnati (Chem. 
Zeit., 1910, 34, 267).—Paper impregnated with 2/3-p-phenylene- 
diamine nitrate is recommended. 

The paper turns blue in light with wave-lengths of from 313 to 295. 

L. DE K, 


Tables of Radioactive Constants. Lion Ko.owrat (Le 
Radium, 1910, '7, 1—3).—This consists of a new and revised edition 
of the constants of the known radioactive substances first published a 
year ago (Ze Radium, 1909, 6, 1—3). The list comprises thirty 
substances, and the tables include the radioactive constant A, with the 
derived periods of half-change and of average life, the nature of the 
radiations, the range of the a-rays in air, the absorption of the B-rays 
in aluminium, and of the y-rays in lead, together with a short résumé 
of the chief physical and chemical properties of the substance. 

F. 8, 


The Radioactivity of Dew. C. Necro (Physikal. Zeitsch., 1910, 
11, 189—191).—Glass plates left out overnight on the surface of the 
ground become coated on the under side only with dew, which, 
measured in an Elster-Geitel apparatus, shows an activity decaying to 
zero with a half-period slightly greater than half an hour. This is in 
accord with experiments on the radioactivity of rain and snow. 
Meteorological factors exert no influence. F. 8. 


The Determination and Convenient Estimation of the 
Radioactivity of Mineral Springs. Frrpinanp Henricu (Zeitsch. 
angew. Chem., 1910, 23, 340).—The paper contains a description of a 
method, more or less empirical, for the determination of the amount 
of radium emanation in spring water. ‘The latter is brought into 
a Woulfe’s bottle, nearly filling it, and, by means of a rubber bellows, 
air is circulated through the water and a large closed vessel in 
communication with it containing an Elster-Geitel electroscope. The 
natural leak is first determined, using distilled water, then the leak 
with the spring water, and finally the leak due to the active deposit 
alone, after the air in the electroscope vessel is displaced with fresh air. 
Readings are taken in each case of the fall of potential “after some 
time” from starting the circulation for a period of sixty minutes. 
Corrections are introduced for the proportion of the total air contained 
in the bellows and Woulfe’s bottle, not in the electroscope vessel, and for 
the solubility of the emanation in water, the solubility being reckoned 
as 0°23. The total amount of emanation per litre of water is so 
obtained in terms of volts per hour discharge of the electroscope, the 
discharge in the first and third readings being subtracted from the 
total discharge observed in the second of the three determinations. 
The resuit is readily converted into absolute units by multiplying the 
volts per hour by the capacity of the electroscope in absolute units 
and dividing by 300 x 3600. This gives the leak in absolute measure 
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(electrostatic units per second), and this divided by 1000 gives the 
result in the so-called Mache units. An actual example is worked 
out. F. 8. 


Relation between the Radioactivity and Richness in 
Solids of the Thermal Waters of Plombiéres. Anprié BrocHet 
(Compt. rend., 1910, 150, 423—-425).—The radium emanation and the 
dissolved solids in the hot Plombiéres waters both come from the 
depths, and are diluted by cold surface waters containing little solids, 
so that proportionality might be expected to exist between emanation 
and solids. Instead, the ratio of emanation to solids increases regu- 
larly and markedly as the latter diminishes and the temperature of the 
water decreases. This is ascribed to the escape of emanation from the 
water being the greater the higher the temperature. This explains 
why the Bizot spring, consisting of a small quantity of deep water 
with much cold water, is still highly radioactive. Systematic study of 
temperature, dissolved solids, and the radioactivity of thermal waters 
should give interesting conclusions. FS. 


A Method for the Determination of the Constants of 
Radium-A Ions. Jaxkép Sauperer (Bull. Acad. Sci. Cracow, 1910, 
23—32).—The radium-A atoms produced in an atmosphere containing 
the radium emanation are considered as ions carrying the atomic 
charge of positive electricity, and possessing, like the ions in a gas, 
definite mobility, coefficient of diffusion, and coefficient of re-combination. 
The mathematical expressions giving the relation between these 
quantities and the distribution of the deposit of radium-A on the anode 
and cathode respectively in an electric field are worked out theoretically 
for the case of a parallel plate condenser, with plates of infinite area, 
for a uniform distribution of radium emanation between the plates. 
The distribution of the active deposit when the concentration of the 
emanation, the distance between the plates, and the electric field are 
varied can be used to determine the constants of the radium-A ions. 
The effect of the further disintegration of the radium-A is neglected. 
The expressions deduced are complicated, and cannot be well dealt 
with in an abstract. F.S. 


Radio-chroism of Organic Substances to a-, B-, and y-Rays 
of Radium and to X-Rays. GuiLLEminot (Compt. rend., 1910, 
150, 332—335).—A method is described for measuring the absorption 
of radium rays in absorbing filters by adjusting the fluorescence caused 
by the rays on a barium platinocyanide screen against the fluorescence 
produced on an adjacent part of the screen by a constant source of 
X-rays, the distance of which from the screen is varied. A table of 
results is given for aluminium and paraffin. The conclusion is drawn 
that the latter, which resembles organic tissues, possesses, relatively to 
aluminium, a remarkably high absorbing power for the a- and f-rays 
of radium. F.S. 


Measurement of the Absorption of Cathode-rays in Gases 
by means of Secondary Rays. H. Barrwatp (Physikal. Zeitsch., 
1910, 11, 145—158 ; Ber. Deut. physikal. Ges., 1910, 12, 159—171).— 
The coefficient of absorption of cathode-rays in air, hydrogen, nitrogen, 
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oxygen, nitric oxide, carbon monoxide and dioxide, and sulphur 
dioxide, has been determined by means of the secondary rays they 
produce in air at atmospheric pressure. The cathode-rays, emerging 
from the window of a Lenard tube, traverse a space filled with the gas 
under examination. Into this space project two similar tubes filled 
with air at atmospheric pressure, each tube being provided with a 
central insulated electrode connected with an electrometer and bearing 
at its lower end a window on which the cathode rays fall, producing 
secondary rays inside the tubes. The windows of the two similar 
tubes are at different known distances from the window of the Lenard 
tube, so that the absorption coefficient of the rays in the gas under 
examination can be calculated from the ratio of the ionisation current 
in the two tubes. The results bear out closely the earlier ones of 
Becker (Ann. Physik, 1905, [iv], 1'7, 381), the value of the absorption 
coefficient divided by the density being sensibly constant for all gases 
except hydrogen, for which the value is about five-thirds the normal. 
The value of the found dielectric constant for hydrogen is also greater 
than that calculated from the refractive index. The results bring out 
a connexion between the absorption of cathode-rays and the dispersion 
of light rays by gases. F. 8. 


Homogeneous Corpuscular Radiation. CHartes A. SADLER 
(Phil. Mag., 1910, [vi], 19, 337-356. Compare Barkla and Sadler, 
Abstr., 1909, ii, 457; Barkla, this vol., ii, 8)—-When a homogeneous 
beam of secondary Réntgen radiation from a given metal (secondary 
radiator) is allowed to fall on a metal of lower atomic weight (tertiary 
radiator), the latter is found to emit an easily absorbable radiation 
consisting of negatively charged particles. The author has investi- 
gated in what manner the emission of this corpuscular radiation 
depends on the exciting radiation. 

The experimental results indicate that the corpuscular radiation 
exerted by secondary beams of widely different penetrating power is 
in every case absorbed according to an exponential formula. The 
absorbability of the corpuscular radiation from a tertiary radiator is 
entirely dependent on the penetrating power of the exciting secondary 
beam and not at all on the nature of the tertiary radiator. The 
absorption coefficient is a linear function of the atomic weight of the 
metal which acts as the source of the exciting beam. From the data 
relating to the dependence of the quantity of corpuscular radiation 
emitted by a given tertiary radiator on the atomic weight of the 
exciting secondary radiator, it is found that a large increase takes 
place when the atomic weight reaches a certain value, and this coincides 
with the point at which a large increase takes place in the amount of 
tertiary Réntgen radiation. It appears, therefore, that there is a 
connexion between the production of Réntgen radiation in a substance 
and the emission of corpuscular radiation by that substance. The 
corpuscular radiation emitted in such cases is supposed to be connected 
with the scattering of the rays. H. M. D. 


Polonium. Mme. Mariz Curie and ANnpRE DepsieRNe (Compt. 
rend., 1910, 150, 386—389).--The treatment of some tons of residues 
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of uranium minerals, in order to get the polonium in as concentrated 
a form as possible, resulted in a, product weighing 2 mg. From its 
a-activity, the quantity of polonium present, as calculated from the 
theory of radioactive change, was deduced to be of the order of 
0-1 mg., or the amount present, according to theory, in 2 tons of good 
pitchblende. The polonium was first dissolved out of the residue by 
hot concentrated hydrochloric acid, and by processes not yet described 
was first obtained with 200 grams of matter (mainly copper, bismuth, 
uranium, lead, and arsenic). The activity, which was due solely to 
polonium, was 3500 times that of uranium. The solution in hydro- 
chloric acid was precipitated with ammonia to remove copper, the 
hydroxides digested with sodium hydroxide to remove lead, and the 
solution treated with ammonium carbonate to remove uranium. The 
solution of the insoluble carbonate was treated with stannous chloride. 
The precipitation weighed 1 gram, and contained nearly all the 
polonium. Great difficulty was experienced in further purification, 
owing to many of the methods before successfully used failing with 
the purer material, but precipitation as sulphide or by stannous 
chloride and by electrolysis continued to be effective. 

In the final product of 2 mg. a few per cent. of polonium should 
have been present, and the spectrum showed, in addition to many 
elements (gold, platinum, mercury, lead, rhodium, and iridium), lines at 
4642°0 (feeble), 4170°5 (strong), 3913-6 (feeble), 3652-1 (very feeble), 
which with three other doubtful lines may prove to be due to 
polonium. The spectrum is to be re-examined when all the polonium 
has disintegrated, which should decide the matter. Lead, whilst not 
totally absent, was very feeble in the spectrum, and it is expected 
that the re-examination will prove whether lead is the final product of 
the disintegration. The substance gave no penetrating rays and no 
active deposit, whilst radium could be only just detected by its 
emanation. 

A part of the substance in solution in an exhausted quartz vessel 
disengaged gas, and the formation of bubbles could be observed. The 
residue of inert gas left after absorbing the common gas was pure 
helium, About 1°3 cu. mm. of helium was produced in one hundred days 
of accumulation, the theoretical volume calculated from the number of 
a-particles expelled being 1‘6cu.mm. The preparation produced ozone 
abundantly. A quartz capsule containing the dry substance became 
covered with cracks, probably caused by electric discharges. fF. 8. 


Attempted Separation of Uranium and Uranium-X by 
Electrolytic Methods and by Cathode Volatilisation. G. von 
SENSEL (Zeitsch. physikal. Chem., 1910, '71, 563—570).—In the electro- 
lytic experiments, concentrated aqueous solutions of uranium oxalate, 
acetate and nitrate were subjected to electrolysis at potentials varying 
from 0°05 to 1°5 volts. The products contained excess of uranium-X, 
usually from 7—12%, and in one case as much as 45%, but a complete 
separation by this method was not found possible. 

In the cathode volatilisation experiments, black uranium oxide was 
placed in the hollowed-out cathode, opposite which was a disk of 
copper. After prolonged discharge, the copper plate was found to 
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be active, so that “ volatilisation ” (Zerstiiubung) had occurred, but 
uranium and uranium-X were present in equilibrium proportions 
(compare Greinacher, Abstr., 1908, ii, 551). 


Emission of Electric Charges by the Alkali Metals. Lovis 
DunoverR (Compt. rend., 1910, 150, 335—3538).—The experiment of 
J. J. Thomson on the emission of negative electrons from rubidium in 
total darkness has been repeated. An exhausted glass tube, which 
contained the rubidium, carried axially two platinum wires 25 mm. 
apart, the one connected to a battery and the other, which was 
surrounded by a platinum tube to serve as a guard ring, connected to 
an electrometer. The whole was enclosed in two concentric brass 
tubes, blackened internally and externally. Work was carried on in 
a dark room, and the lamp for reading the electrometer was carefully 
shielded by a box and only lit for a few seconds to take readings. A 
current rising from 0°8 to 60(x10-'* amp.) as the potential of the 
battery was increased from 50 to 110 volts was observed. A narrow 
pencil of light arranged not to fall on the metal or the electrodes 
increased the current 10,000 times. When the openings in the box 
by which the pencil was admitted were covered completely with half 
tubes of brass, an Auer light at 14 metres distance doubled the 
current. This suggested that the phenomenon might be due to light 
of very long wave-length diffracted through the covered openings. It 
is suggested that the action in total darkness is due to long radiations 
from substances of ordinary temperature, rather than to spontaneous 


explosion of the atoms analogous to radioactivity, and it is proposed 
to try the effect at very low temperature. 


Change of the Conductivity of Solid Cuprous Iodide in the 
Light. Grraarpt Rupert (Ann. Physik, 1910, [iv], 31, 559—596). 
—For the purpose of the conductivity measurements, thin layers of 
cuprous iodide were prepared by exposing glass plates to the action of 
a disintegrating copper cathode and subjecting the copper mirrors thus 
obtained to the action of iodine vapour. 

When the cuprous iodide is exposed to light, a gradual increase of 
the electrical conductivity is observed, a reversal of this effect being 
obtained when the source of light is removed. No special instan- 
taneous light effect can be detected. The effectiveness of the light 
rays increases as the wave-length diminishes. The action of the red 
rays can only just be detected, and it is not until the blue region is 
reached that rays of any considerable activity are met with. In 
general, the change in conductivity is proportional to the absorption of 
the rays by the cuprous iodide. 

For very short intervals of illumination, the effects are proportional 
to the light intensities; for longer time intervals, the conductivity 
changes increase less rapidly than the light intensities. The absolute 
as well as relative increase in conductivity on exposure to a standard 
light is found to be the greater the greater the resistance of the 
unexposed cuprous iodide. 

In explanation of the observations, it is supposed that the light 
causes dissociation of the cuprous iodide, whereby iodine is liberated. 
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In consequence of the tendency to recombination, a condition of 
equilibrium is set up after lapse of a certain time interval. The 
iodine liberated in the photochemical dissociation process dissolves 
in the cuprous iodide, and imparts to this an increased metallic 
conductivity. H. M. D. 


' Electrical Conductivity of Certain Metallic Nitrides. Iwan I. 
Suuxorr (J. Russ. Phys. Chem. Soc., 1910, 42, 40—41).—The electrical 
conductivities of certain powdered metals and powdered metallic 
nitrides in reciprocal ohms per cube of 1 em. side are as follows: 
iron, 27:0 ; aluminium, 38°46 ; chromium, 38°46 ; manganese nitride, 
18:18—22°62; chromium nitride, 15°40—12°72; titanium nitride, 
31:05. Aluminium nitride, AIN, calcium nitride, Ca,N,, and 
magnesium nitride, Mg,N,, show resistances of more than 2 x 10° 
ohms. These nitrides hence form two classes, those of magnesium, 
chromium, and titanium exhibiting conductivities of the same order as 
those of pure metals, and those of aluminium, calcium, and magnesium 
having very small conductivities. The numbers given above are 
naturally only of a qualitative character. x. mm, 2. 


Dielectric Constants of Solvents. Paut WatpeEn (Zeitsch. 
physikal. Chem., 1910, '70, 569—619).—The dielectric constants of 
sixty carefully purified substances, mostly organic liquids, have 
been determined at a series of temperatures by Nernst’s method 
(for A=), and the relations between these constants and other 
chemical and physical properties of the media are discussed in detail 
(compare Abstr., 1909, ii, 119, 122, 547). 

The dielectric constants are as follows: Ethyl alcohol, 28-8, 25-4, 
20°8 at 1:5°, 18°5°, and 49°2°; ethylene glycol, 46°7, 41:2, 35°5 at 
1°, 20°, and 50°5°; benzyl alcohol, 15°8, 13°1, 10°4 at 1°, 19°, and 
49°; furfuraldehyde, 46°9, 42°0, 34°9 at 1°, 19°5°, and 50°; phenyl- 
acetonitrile, 19°95, 18°23, 16°80 at 1°3°, 21°5°, and 51°; benzonitrile, 
28°6, 26°2 at 1:5° and 22°4°; acetonitrile, 41:8, 38°8 at 1°5° and 20°; 
propionitrile, 31°3, 27°5, 24°6 at 1°, 21°, and 50°; nitrobenzene, 40°3, 
35°5, 30°2 at 0°, 205°, and 50°5°; nitromethane, 44°8, 39-4 at 1°5° 
and 20°; methyl formate, 9°20, 8°23 at 1° and 20°8°; ethyl nitrate, 
21:2, 19°6, 16°9 at 1°1°, 20°7°, and 50° ; acetophenone, 18°6, 18-1, 15-1 at 
14°, 21°, and 56°; benzophenone, 13°3, 11°3 at 21° and 63° (metastable 
form) ; 11°2 at 63°, 12-2 at 46°, 12°5 at 37°, 13-2 at 21° for stable form 
in liquid (supercooled) state; 3°1 at 25°5° for stable form in solid 
state ; anisole, 4°7, 4°3, 3°9 at 4°, 23°4°, and 56°; ethylene chloride, 
11°55, 10°45, 9°4 at 1°, 19°8°, and 50°; acetone, 23°3, 21-2 at 1° and 
22°; chloroacetic acid, about 21 at 20° (solid) ; about 20 at 62° (liquid) ; 
dichloroacetic acid, 8°8 at —9° (liquid) ; 8:2 at 22° (liquid); 7:8 at 
60°5°; trichloroacetic acid, 4°55 at 61° (liquid); cyanoacetic acid, 
about 33°4 at 4° (solid) ; ethyl dichloroacetate, 11:6, 10°3 at 2° and 22° ; 
ethyl trichloroacetate, 8°3, 7°8, 6°7 at 2°, 20°5°, and 60°; ethyl bromo- 
propionate, 10-0, 9°3 at 2° and 22°; ethyi cyanoacetate, 27°7 at 21°; 
ethyl sulphite, 17°5, 15-9, 13-7 at 1°, 19°5°, and 50°4°; ethyl ethane- 
sulphonate, 45:5, 41°9 at 1:2° and 20°; methyl sulphate, 58°3, 54°8 at 
3° and 21°; dsobutyl ricinoleate, 4:7 at 21°; acetic anhydride, 22-4, 
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20°'7 at 1° and 18°5°; acetyl chloride, 16°9, 15°8 at 2° and 22°; 
triethylamine, 3°15 at 21°; benzylamine, 5°5, 4:6, 4:3 at 1°, 20°6°, and 
50°; methylaniline, 7°85, 5°93 at 1°3° and 20°8°; dimethylaniline, 
4°8, 4°48, 3:9 at 2°, 20°, and 51°8°; ethylaniline, 6:3, 5-9 at 1°5° and 
19°8°; ethyl bromide, 10°5, 9°4 at 1°4° and 21°; bromobenzene, 5°46, 
5:21, 4°64 at 1°2°, 235°, and 50°; allyl chloride, 8-7, 8:2 at 1° and 20°; 
allyl bromide, 7:4, 7°0 at 1° and 19°; acetylene tetrabromide, 8°6, 7:0 
at 2°5° and 21°5°; tetranitromethane, 2°15 at 5° (solid), 2°13 at 23°4°; 
acetaldoxime, 2°98 at 22°6° ; nitromethane, 44°8, 39°4 at 1°5° and 20°; 
ethyl thiocyanate, 34°6, 29°3 at 25° and 21°; ethylthiocarbimide, 23-4, 
19°5 at 2° and 21°; acetylacetone, 25:9, 23-4 at 1° and 18°2°; par- 
aldehyde, 14-6, 11°6 at 20°3° and 52°5° ; benzaldehyde, 19-9, 18°1 at 1°3° 
and 19°5°; acetal, 3°45 at 24°; ethylene oxide, 13°9 at —1°; epi- 
chlorohydrin, 25-5, 22°6 at 1:5° and 22° ; a-chlorohydrin, 37:4, 31 at 3° 
and 19°; bromine, 4°6 at 1°; sulphur chloride, S,Cl,, 5:3, 4°9 at 12° 
and 22°; tin tetrachloride, 3:2 at 22°; phosphorus trichloride, 4°7 at 
22°; phosphoryl chloride, 12°7 at 22°; thiophosphoryl chloride, 
PSCI,, 5°8 at 21:5°; sulphuryl chloride, SO,Cl,, 10°0 at 215°. The 
results are in fair agreement with those of previous observers, even 
when determined by Drude’s method, for which the wave-length is 
not infinitely great. 

The Clausius-Mosotti expression: (K—1)/(K+2)d, where KX re- 
presents the dielectric constant and d the density, is not constant, as 
the theory requires, but in some cases increases, in others diminishes, 
with rise of temperature. 

An examination of the data indicates that all substances with high 
dielectric constants possess certain ‘‘dielectrophore” groups, 
OH, NO,, CO (as COH, =CO and COOH), SO,, CN, SCN, NCS, NH,, 
and the halogens, all of which are negative groups. When these 
groups are combined among themselves, however, the dielectric 
constant is low, and an accumulation of them in the same molecule 
also lowers the dielectric constant. In order that a high dielectric 
constant may result, the dielectrophore groups must be combined with 
positive “‘dielectrogene” groups, of which the most important are 
hydrogen and alkyl groups. 

As regards relationships between physical properties and compo- 
sition, the relationship R?.y,/7,=constant, where R* is the molecular 
refraction, y the surface-tension, and 7’, the absolute temperature of 
the boiling point, is tested from the available data. It holds 
approximately at the boiling point for many non-associated compounds 
of the fatty series, the constant varying from 1°20 to 1°25 ; for certain 
non-associated aromatic compounds it is greater than 1°2, and for 
associated compounds less than 1°2. Further, it is shown that for 
non-associated solvents the quotient of the refraction r? and the 
specific cohesion is approximately constant and =0°062, and also 
the quotient of the heat of vaporisation, A, by the refraction is con- 
stant and =310. These relationships do not hold for associated 
substances. 

As regards relationships between the dielectric constants and other 


physical properties of solvents, the expression 


K+2a 
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deduced, and is shown to be valid at the boiling point for a large 
number of substances, the magnitude of the constant being about 3°6. 
In this case also, associated compounds and certain other substances 
do not follow the rule. Further, the surface-tension, y, at 20°, 
divided by the molecular weight of the substance, goes parallel 
with the dielectric constant for aliphatic, but not for aromatic 
compounds, 

The following relationships: X,/,d, = const.and(K, - 1)/(K,+2)a,= 
const., where XK, is the internal pressure (compare Abstr., 1909, ii, 
122), K, =(K - 1)/(K+2)d, and zis the critical pressure, have also been 
found to hold for certain groups of substances, Finally, it is shown 
that the expression J/.X,=0°187' is approximately valid for a large 
number of substances; in words, this indicates that the molecular 
internal volume, deduced from dielectric measurements, is approxi- 
mately proportional to the absolute temperature of the boiling point 
of the substance. G. 8. 


Conductivities, Dissociations, and Temperature-coefficients 
of Conductivity between 35° and 80° of Solutions of a Number 
of Salts and Organic Acids. A.tprHonso M. Ciover and Harry C. 
Jones (Amer. Chem. J., 1910, 43, 187—-223).—In earlier work (Abstr., 
1902, ii, 59 ; 1905, ii, 794; 1908, ii, 1011), the conductivity, percentage 
dissociation, and temperature-coefficients of various substances have 
been determined at temperatures between 0° and 35°. In the present 
investigation, the measurements have been made at temperatures 
between 35° and 80°. The results obtained at various dilutions are 
recorded for lithium chloride, sodium chloride, bromide, nitrate and 
sulphate, potassium chloride, bromide, nitrate, sulphate, chromate and 
benzoate, ammonium chloride, nitrate and sulphate, barium chloride 
and nitrate, magnesium nitrate and sulphate, silver nitrate, and also 
for oxalic, malonic, succinic, acetic, benzoic, phthalic and salicylic 
acids, 

The results show that the temperature-coefficiénts of conductivity of 
aqueous solutions of electrolytes between 35° and 65° are greater the 
more complex the hydrates formed by the electrolyte, but are of the 
same order of magnitude for substances having approximately the same 
hydrating power, The temperature-coeflicients for any given substance 
increase with the dilution, the increase being greatest for substances 
with the largest hydrating power. These conclusions follow directly 
from the assumption that the change in conductivity with change of 
temperature is largely due to the decreasing complexity of the hydrates 
formed about the ions as the temperature rises. Curves have been 
constructed for several compounds by plotting the molecular con- 
ductivities as ordinates and the temperatures as abscisse. These 
curves are almost straight lines. The dissociation tends in general to 
decrease slightly as the temperature rises. 

Comparatively few determinations were made at 80°, since several 


sources of error are liable to be introduced at this temperature. 
E. G. 
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Conductivity and Ionisation of Salts, Acids, and Bases in 
Aqueous Solutions at High Temperatures. Arruur A. NoyvzEs, 
A. C. Meicuer, Hermon C. Cooper, and G. W. Eastman (Zeiésch. 
physikal. Chem., 1910, '70, 335—-377).—A more detailed account of 
work already published (compare Abstr., 1908, ii, 347; Kato, Abstr., 
1909, ii, 538). G. 8. 


Hydrolysis of Ammonium Acetate and the Ionisation of 
Water at High Temperatures. Arruur A. Noyes, Yocoro Kato, 
and Roper B. Sosman (J. Amer. Chem. Soc., 1910, 32, 159—178),— 
Noyes and Coolidge (Abstr., 1904, ii, 226) have described a method of 


- determining the electrical conductivity of aqueous solutions at tempera- 
tures up to 306°. This method has been applied by Noyes (Abstr., 1908, 
ii, 347) to the measurement of the conductivity of various salts, bases, 
and acids. A study has now been made of the hydrolysis of salts into 
free acid and base by measuring the change of conductivity produced 
on addition of an excess of the weak acid or base. From a knowledge 
of the degree of hydrolysis and of the ionisation of the acid and base, 
it is possible to deduce the degree of ionisation of the water. Measure- 
ments have been made of the hydrolysis of ammonium acetate and of 
the ionisation of ammonium hydroxide and acetic acid at 100°, 156°, 
- 218°, and 306°, and also of the conductivity of ammonium chloride and 
sodium acetate at 18°, 25°, 100°, 156°, 218°, and 306°. 

It has been found that the percentage hydrolysis of ammonium 
acetate in 0°01¥ solution is 0°35 at 18°, 4°8 at 100°, 18°6 at 156°, 52°7 
at 218°, and 91°5 at 306°. The hydrogen-ion concentration in pure 
water increases extremely rapidly between 0° and 100°, but less so 
between 100° and 218°, and afterwards passes through a maximum 
(between 250° and 275°), and finally decreases. The following values 
(Cy x 107) are recorded: at 0°, 0:30; at 18°, 0°68; at 25°,0°91; at 
100°, 6°9; at 156°, 14°9; at 218°, 21:5; and at 306°, 13-0. 

The great increase in the amount of hydrolysis of ammonium acetate 
at high temperatures is in accord with the fact that the ionisation of 
weak acids and bases decreases rapidly with rising temperature, and 
that this acts in the same direction in increasing the hydrolysis of 
salts as does an increase in the ionisation of water. The increase in 
hydrolysis is also shown by sodium acetate and ammonium chloride in 
0°01 solution, which are hydrolysed to the extent of 002% at 18°, 
1:6% at 218°, and 3°4—4'1% at 306°. 

From the ionisation constants of water, values of the internal energy 
increase attending the ionisation of water have been calculated. The 
values thus obtained for 0° and 25° agree with those for the heat of 
neutralisation obtained directly by Wérmann (Abstr., 1906, ii, 148). 

It is suggested that the fact that the ionisation of water continues 
to increase up to so high a temperature as 250° or 275° is due to the 
highly associated nature of water at low temperatures. As the 
temperature rises, the proportion of H,O molecules rapidly increases, 
and thus, although the number of ionised molecules may steadily 
decrease, the actual concentration of the ions continues to increase 
until a large proportion of the complex water molecules have become 
dissociated. E. G. 
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Electrode Potentials and Electrochemical Reactions. 
Wuaprimir Kistiakowsky (Zeitsch. physikal. Chem., 1910, '70, 206—211). 
—tThe differences of potential, ¢,, between a number of metals and the 
normal solutions of their salts, referred to the hydrogen electrode as 
standard, have been calculated from thermochemical data for the 
reaction ‘N/1-metal + H’=4}H,+ metallic ion+@Q, where Q is the heat 
of the reaction. The value of «, is obtained by dividing Q by 23:1. 
In all cases where comparison is possible, except for magnesium and 
aluminium, there is fair agreement between the observed and 
calculated values of ¢«. For the two metals in question, it is 
suggested that the value of Q is that representing the decomposition 
of water by the metals, as represented by the equations: }Mg+H,O= - 
4Mg(OH), + $H, + 40°28 kilog. cal. and 4Al+ H,O= 1Al(OH), + 3H, + 
30°62 kilog. cal. When these values of Q are divided by 23-1, the 
values ¢, = 1°74 volts and ¢,=1°32 volts are obtained for magnesium 
and aluminium respectively. This value for magnesium is in good 
agreement with that observed by the author. 

If the above view as to the nature of the reactions at magnesium 
and aluminium electrodes is correct, the respective values of «, should 
be independent of the metallic-ion concentration, but should depend 
on the H’* and OH’ ion concentration of the solutions, and for magnesium 
this is shown to be the case. G. 8. 


Reduction of Zinc by Mercury and the Electromotive Force 
of Zinc Amalgams. J. L. Crensnaw (J. Physical Chem., 1910, 14, 
158—183).—The equilibrium conditions in the system mercury, zinc 
sulphate, and water have been investigated. The method employed 
was very similar to that used by Hulett and Delury (Abstr., 1909, ii, 
11) for the system mercury, cadmium sulphate, and water. Special 
precautions were taken to exclude all oxygen from the systems used, 
and all potential measurements were referred to a two-phase amalgam 
containing about 5% of zinc as standard, since at a given temperature 
the potential of ali zinc amalgams containing something over 2% of 
zinc is constant. 

A saturated zinc amalgam has D® 13:34333, and contains 2'2196 
grams of zinc to 100 grams of mercury. The relation between the 
density and composition of zinc amalgams is accurately represented 
by the formula D** 13:5340 — 0:0859p, where p is the numbers of grams 
of zinc in 100 grams of mercury. 

Cells made of amalgams ranging in concentration between 2 grams 
of zinc to 1000 grams of mercury and 1 gram of zine to 10 million 
grams of mercury show £#.M.F.’s which are in accordance with the 
gas laws and Nernst’s equation. The Z#.M.F.’s between more con- 
centrated amalgams are too small to agree with Nernst’s equation. 

Accurate measurements could not be made with amalgams more 
dilute than those mentioned above, since the potential fell rapidly, 
owing to the amalgam losing some of its zinc. This indicates that the’ 
reaction Zn+Hg,"" — Zn’ +2Hg is reversible, and that a definite 


equilibrium is reached in the system mercury, zinc sulphate, and water. 
T.S. P. 
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Electrocapillarity. Grore Meyer (Zeitsch. physikal Chem., 1910, 
70, 315—329).—The observations were undertaken with the object of 
throwing light on the theory of the capillary electrometer. As 
electrometer liquids, solutions of sulphuric acid, of potassium sulphate, 
and of zinc sulphate, saturated with mercurous sulphate, were used, 
and the effect of the addition to the mercury of small amounts of 
potassium, of sodium, and of zinc was observed. The mercury or the 
amalgam was allowed to flow into the electrometer liquid from a 
capillary tube, and the surface-tension determined from the capillary 
vibrations, which were registered photographically. 

The alteration of the surface-tension of mercury against solutions of 
sulphates produced by addition of mercurous sulphate is represented 
satisfactorily by meansof theequationa = [ 100log.(1 — be’) |/[log.(1—8)], 
where ¢ represents the normality with reference to the mercurous 
salt, 6 and & are constants, and the surface-tension corresponding with 
c=0 is put =100. The surface-tension of mercury against solutions 
of alkali salts is diminished by the addition of alkali metals to the 
mercury ; up to concentrations of 0°0006%, the diminution is slight, 
from 0:0006% to 0:001% it is relatively great, and further addition 
then has only a slight effect. Experiments are also described in which 
the effect of the addition of mercuric and mercurous thiocyanates to a 
solution of potassium thiocyanate on the surface-tension between the 
latter solution and mercury has been investigated. 

The bearing of these results, more particularly on the nature of the 
descending branch of the #.M.F. surface-tension curves, is discussed 
(compare Kriiger, Abstr., 1903, ii, 707). G. 8. 


Improved Form of the Cadmium Normal Cell. Ernst 
Conen and Hueco R. Kruyr (Chem. Weekblad., 1910, '7, 171—175. 
Compare this vol., ii, 178).—A new form of cadmium standard cell 
suitable for transmission by post is described. A. J. W. 


Application of the Theory of Electrolytic Ions to Fused 
Salts. I. Ricuarp Lorenz (Zeitsch. physikal. Chem., 1910, '70, 
230—238).—A summary of the author’s recent work on this subject 
(compare Abstr., 1907, ii, 152, 430, 438, 665, 735, 927; Abstr., 
1908, ii, 156, 656, 1023). G. 8. 


Transfer Resistance in the Case of “Reversible” Electro- 
lytic Metal Deposition. Henry J.S. Sanp and Tuomas P. Biack 
(Zeitsch. physikal. Chem., 1910, '70, 496—510. Compare Abstr., 1901, 
ii, 82; 1905, ii, 134; Coffetti and Foerster, Abstr., 1905, ii, 796).— 
If the precipitation of a metal on a cathode were completely reversible 
and no changes of concentration or similar effects occurred in the 
electrolyte, the difference of potential cathode/electrolyte would be 
independent of the current for all current densities. This is known 
not to be the case, and the present paper contains an account of 
investigations of the differences between the potential-difference 
cathode/electrolyte during the passage and in the absence of a current 
for certain metals in contact with solutions of their salts. The results 
are stated in terms of “transfer resistance’’ (Gore), the apparent 
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resistance per unit area of the electrode during the passage of a 
current. 

Two forms of measuring apparatus are described and figured. In 
the second form, which was specially designed to secure uniform 
current density over the surface of the cathode, the latter consisted of 
a rapidly rotating copper sphere. Most of the experiments were made 
with copper in solutions of copper sulphate, but solutions of zinc 
sulphate and of bismuth nitrate were also used. 

Transfer resistance is a very variable quantity, depending not only 
on the current strength, but also on the previous treatment of the 
cathode. It can be greatly diminished by passing a large current 
through the solution before the definite observations are made. It is 
probably due, in part at least, to impurities in the electrolyte, but 
there is some evidence that when the electrolyte has been “ cleared ” 
by passing a large current through it for some time, there is a definite 
limit for the transfer resistance for each current density. 

Transfer resistance is greatly increased by the addition of colloids 
to the electrolytes, and is greatly diminished by rise of temperature, 
both in pure solutions and in those to which colloids have been 
added. 

The potentials between zinc and copper and solutions of their 
respective salts are affected by stirring the electrolyte in such a way 
that the metals become more noble while the stirrer acts, but return 
to their original potential when the stirring is stopped. 

Certain polarisation phenomena observed in solutions to which 
colloids have been added are described. G. 8. 


Electrically Controlled Thermostat and other Apparatus for 
the Accurate Determination of the Electrolytic Conductivity 
of Highly Conducting Solutions. Joun Gipson and G. E. Gipson 
Proc. Roy. Soc. Edin., 1910, 30, 254—264).—The heating was effected 
by electric lamps with long glass necks, placed in the water of the 
thermostat. The regulator, of spiral form, was filled with toluene and 
mercury in the usual way; when the temperature rose, the mercury 
made contact with a platinum point, and by the action of a relay the 
lamp was extinguished. The arrangements are fully described and 
figured. The temperature remained constant to within 1/1000°. 

A conductivity cell specially designed to avoid polarisation and 
heating effects was used. For sulphuric acid, the narrow part of the 
apparatus between the electrodes was 6 cm. long and 1°5 mm. in 
diameter. The platinum electrodes were of wire, wound in the form 
of a hollow cone, so as to give a uniform distribution of the lines 
of flow. 

The apparatus has been used to determine the electrical conductivity 
of solutions of sulphuric acid. Some of the results, in terms of the 
specific conductivity at 18°, are as follows: 0°36624 for 60°78% acid, 
0°47357 for 54:45%, 0°60221 for 46°43%, 0°73556 for 33°50%, 0°74184 
for 30°91%, 0°73001 for 26°44%. The results appear to be accurate to 
about three in 10,000. G. S. 


The Contraction of Metals and Alloys During Cooling. 
Friepricu Wtst (JMetallurgie, 1909, 6, 769—792).—An apparatus 1s 
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described by means of which the contraction of a bar of metal during 
cooling from the freezing point is measured. Helical wires are 
embedded in the ends of the rod, and transmit the changes of length 
to pistons working in cylinders filled with water, so displacing a 
column of water in a graduated tube. Lever connexions are in this 
way avoided. The record begins when sufficient metal has frozen to 
form an outer shell of crystals. A cooling curve is taken simul- 
taneously, and a method of plotting curves showing the variation of 
length with temperature is described. The amount of contraction is 
usually much less than that calculated by extrapolating the expansion 
formule obtained from measurements between 0° and 100°. The 
method does not give satisfactory indications of the change of volume 
during solidification. 

Alloys consisting of conglomerates of the pure component metals 
contract less than their components, the eutectic alloy having the 
smallest contraction. If solid solutions are formed, on the other hand, 
the alloys show an increased contraction. An alloy containing 
49-88% Bi, 32°47% Pb, and 17°38% Sn expands rapidly between 70° 
and 30°, the final volume being 0°3% greater than that at the freezing 
point. C. H. D. 


A Thermometer for Melting-point Determinations. Ju.ius 
Brept (Chem. Zeit., 1910, 34, (26), 221).—Above the mercury bulb, 
the stem of the thermometer is widened somewhat, and on this wider 
portion four small grooves are cut parallel to the axis of the thermo- 
meter, in which the melting-point tubes are placed. EK. J. R. 


The Nitrogen Thermometer from Zinc to Palladium. Artnur 
L. Day, Rosert B. Sosman, and Evcene T. ALLEN (Amer. J. Sci., 1910, 
[iv], 29, 93—161. Compare Abstr., 1908, ii, 1013).—In continuation of 
the previous experiments, the behaviour of the nitrogen thermometer has 
been examined up to a temperature of 1550°. In all essential par- 
ticulars the gas-thermometer apparatus was similar to that already 
described. On account, however, of the contaminating effect of the 
iridium on the platinum-rhodium thermo-elements at temperatures 
above 1100°, the platinum-iridium bulb was replaced by one consisting 
of 80 parts of platinum and 20 parts of rhodium. 

The melting points of the very nearly pure metals and salts which 
were used as fixed points in establishing the nitrogen scale are as 
follows: zine, 418°2°+0°3°; antimony, 629°2°+0°5°; silver, 960:0°+ 
07°; gold, 1062°4°+0°8°; copper, 1082°6°+0°8°; diopside, 1391:2°+ 
1‘5°; nickel, 1452°3° + 2°0° ; cobalt, 1489°8° + 2°0°; palladium, 1549°2°+ 
2°0°; anorthite, 1549°5°+2-0°. On account of the discovery of a small 
source of error, the values now recorded for the metals of lower melting 
point differ slightly from those given previously (Joc. czt.). Incidentally, 
the melting points of cadmium (320°0° + 0°3°) and aluminium (658:0° + 
0'6°) were determined. From the fact that the differences of tem- 
perature between the melting points of platinum and palladium as 
given by different observers are in good agreement, the authors 
estimate that the melting point of platinum in the nitrogen scale is 
1755° + 5°, 
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From a comparison of the thermo-element readings with the nitrogen 
scale, it is found that the whole range of temperature between 300° and 
1550° cannot be represented by a single parabolic formula. Such 
formule can, however, be used between 300° and 1100° and between 
1100° and 1550°. H. M. D. 


Change of the Emissive Power of Metals with the Tempera- 
ture in the Short-waved Portion of the Ultra-red. Heinricu 
Rusens [with E. Hacen] (Ber. Deut. physikal. Ges., 1910, 172—176).— 
The temperature-coeflicient of the emissive power of metals and alloys 
is very small for rays of the visible spectrum, whilst for rays between 
A=8'85u and 26-0 it varies with the electrical resistance, c, accord- 
ing to the formula: 7=36-5 ,/c/A, and this has led the author to 
examine the behaviour of metals for ultra-red rays in the intermediate 
region. 

Observations were made on platinum and platinum-rhodium between 
400° and 1400°. For A=2u the variation of the emissive power 
with the temperature is practically the same as in the case of a black 
body. For A=4yp the temperature-coefficient is considerably greater 
than for a black body, and for \=6, the variation of the emissive 
power with the temperature is almost exactly that required by the 
above electro-magnetic formula. 

By a modified method, experiments were also made with nickel and 
constantan at temperatures up to about 300°. 

In the case of constantan the emissive power was found to be 
independent of the temperature for all the wave-lengths investigated. 

On the other hand, the behaviour of nickel varies with the wave- 
lengths of the rays used. For X\=0°78yp, lp, aud 2yu, the temperature- 
coefficient is very small; with increasing wave-length it increases, 
and for \=5y attains approximately the value required by the electro- 
magnetic formula. H. M. D. 


Measurement of Specific Heats. Aurrep Maenus (Ann. 
Physik, 1910, [iv], 31, 597—608),—The calorimetric apparatus 
consists of two similar vessels, each containing about 60 litres of 
water, the vessels being placed in close proximity to each other in a well 
insulated wooden box. Uniformity of the temperature of the water 
in each vessel is attained by mechanical stirring, and exchange of 
heat with the exterior by conduction through the parts of the stirring 
mechanism is reduced to a minimum by the use of glass rod carriers 
for the stirrers. The substance of which the specific heat is to be 
determined is heated in a vapour-jacketed or electrically heated 
copper tube, and special precautions are taken to avoid loss of heat 
by vaporisation of the surface layers of water when the hot substance 
is allowed to fall into one of the calorimeter vessels. The resulting 
change in the difference of temperature between the contents of the 
two vessels is measured by means of a copper-constantan thermopile 
of 100 elements, which is connected up with a low resistance mirror 
galvanometer. The alternate junctions of the pile are suitably supported 
in the two calorimeter vessels. The sensitiveness of the thermo- 
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electric arrangement is such that a diflexion of 0:1 mm. on the 
galvanometer scale corresponds with a change of temperature of 
0:00002°. 

Measurements of the specific heats have been made for various 
‘metals and halogen salts. For the atomic heats of the metals, the 
following numbers are recorded: lead, 18—100°, 6°409; 16—256°, 
6606; aluminium, 16—100°, 5°750; 16—304°, 6°097; 17—547°, 
6:475 ; silver, 17—507°, 6:460; 16—614°, 6641; copper, 15—238°, 
6048 ; 15—338°, 6-090. H. M. D. 


Specific Heat at Low Temperatures. I. WattHer Nernst, 
F, Korner, and F. A, Linpemann (Sitzungsber. K. Akad. Wiss. Berlin, 
1910, 247—261).—A new form of calorimeter is described, which 
consists of a cylindrical block of copper weighing about 400 grams. 
A concentric cavity within the copper cylinder serves for the reception 
of the heated or cooled substance, the specific heat of which is to be 
determined. In order to obtain satisfactory thermal isolation, the 
calorimeter is placed is a thin-walled Dewar vessel, and the space 
between the copper and the glass is filled with Wood’s metal. 
Changes in temperature are measured by means of a battery of ten 
iron-constantan thermo-elements, the alternate junctions of which are 
surrounded by small glass tubes, which are let into the metal of the 
calorimeter. Thermal contact between the junctions and the calori- 
meter is ensured by filling the cavities in the metal and the insides of 
the glass tubes with Wood’s metal. ‘The opposite series of junctions 
is similarly encased in a block of copper, which is placed in the upper 
portion of the calorimeter chamber. The electromotive force, which 
results from a change in temperature of the calorimeter, is measured 
by means of a milli-voltmeter, the sensitiveness of which is such that 
an alteration of 1° corresponds with 20 scale divisions. This scale 
can be read accurately to 1/10 of a division. The apparatus must be 
calibrated by experiments with substances of known specific heat. 

Measurements of the specific heats of various substances, including 
metals, salts, acids, organic substances, rhombic and monoclinic 
sulphur, and ice, have been made over temperature-intervals ranging 
from about + 50° to — 190°. 

The results obtained for benzophenone and betol indicate that the 
specific heat of these substances diminishes to an abnormally large 
extent as the temperature is lowered. H. M. D. 


Specific Heat at Low Temperatures. II. Warner Nernst 
(Sitzungsber. K. Akad. Wiss. Berlin, 1910, 262—282).—Whereas the 
apparatus described in the preceding abstract only permits of measure- 
ments of the mean specific heat over considerable intervals of tempera- 
ture, the author has devised an entirely different type of calorimeter, 
by means of which true specific heats can be obtained at temperatures 
down to about —200°. In this form of apparatus the substance 
under investigation serves as the calorimeter. A thin platinum wire 
of high resistance is suitably embedded in the substance, which is 
suspended in a highly exhausted vessel. A measured quantity of 
electricity is sent through the wire, and the resulting change of 
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temperature of the surrounding substance is determined by means of 
the alteration in the electrical resistance of the wire. For the success 
of the measurements, it is absolutely essential that the thermal isolation 
of the substance examined should be as complete as possible, and it is 
recommended that the degree of exhaustion of the containing vessel 
should be controlled by means of an attached Geissler tube. Slight 
modifications in the form of the apparatus are described for the 
investigation of solid substances of low thermal conductivity and also 
of liquids. 

The results of measurements made with the substances referred to 
in the previous abstract are recorded, and the data are used to test the 
thermodynamic relationship obtained by the author in an earlier 
paper (compare Abstr., 1906, ii, 727). ‘The principal general result of 
the measurements is that the specific heat diminishes with increasing 
rapidity as the temperature falls. The variation is such that a con- 
vergence towards a zero value at — 273°, as required by Einstein's 
theory, seems to be quite possible. H. M. D. 


Specific Heat of the Elements at Low Temperatures. 
THEODORE W. Ricuarps and Freperick G. Jackson (Zeitsch. physikal. 
Chem., 1910, '70, 414—451).—The average specific heat of a number 
of elements between — 188° (the temperature of liquid air) and + 20° 
has been determined by the method of mixtures. The arrangements 
employed, which do not differ greatly from those of previous observers 
(compare Behn, Abstr., 1900, ii, 259; Tilden, Abstr., 1900, ii, 524), 
except as regards the correction for the disturbances attending the 
transfer of the cold substance to the calorimeter, are described in 
detail. With reference to the latter point there are two sources of 
error: (1) the cooling effect exerted on the calorimeter by the 
descending current of air from the cooling apparatus during the trans- 
ference ; (2) the warming of the substance under examination during 
the transference. The former effect has been found to be considerably 
the more important. In the case of a solid substance, both errors can 
be corrected for by determining the specific heat of a solid and of a 
hollow piece of metal the same exterior size ; the difference in the 
cooling effects of these two pieces is due to the difference in weight, and 
from the results the true specific heat can readily be calculated. 
Similarly, a correction can be applied to materials in pieces or powder 
by comparing the cooling effect produced by substance and container 
with that produced by the container alone. The mean results are 
probably accurate to within a fraction of 1%. 

The mean values between — 188° and +20° referred to the 20° 
calorie are as follows: carbon (graphite) 0°0959 ; magnesium 0°208 ; 
aluminium 0°175 ; silicon 0°118; phosphorus 0°169 ; sulphur 0°131 ; 
chromium 0°0794; manganese 0°0931; iron 0°0859; nickel 0:0869 ; 
cobalt 0°0828 ; copper 0°0789 ; zinc 0°:0846 ; arsenic 00705 ; molybdenum 
0°0555 ; palladium 0°0517 ; silver 0°0511 ; cadmium 0°0515 ; tin 0°0502 ; 
antimony 0°0469 ; platinum 0°027Y; gold 0°0297; thallium 0:0296 ; 
lead 0°0300 ; bismuth 0°0284. 

The atomic heats at low temperatures of all the elements except 
those with the lowest atomic weights conform approximately to 
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Dulong and Petit’s law, the value of the constant being 5°3. There 
are, however, certain deviations, and these show distinct periodicity, 
the general tendency being towards increasing atomic heat with 
increasing atomic weight. 

The results are in good agreement with those of Behn (Joc. cit.), 
which are regarded as the most accurate of previous observations. 
{Compare also Schimpf (this vol., ii, 181), whose results were published 
after the foregoing paper was written. | G. S. 


Specific Heat and Chemical Equilibrium of Ammonia Gas. 
Water Nernst (Zeitsch. Hlektrochem. 1910, 16, 96—102).—A 
new method of determining the relative specific heats of gases is 
described. A steady current of the gas passes first through a silver- 
lined copper tube, the upper part of which is filled with silver foil ; 
it then passes by a short porcelain tube into a solid cylinder of silver, 
in which holes are drilled in such a way that the gas passes up and 
down the length of the cylinder eight times before escaping by a 
porcelain tube. The silver cylinder and the upper part of the copper 
tube are enclosed in an electrically heated chamber formed of a 
thick-walled copper cylinder. The temperatures of the copper tube, 
the silver cylinder, and the chamber are all measured by thermo- 
couples. The silver cylinder (when no gas is passing) is practically 
at the same temperature as the electrically heated copper cylinder, 
whereas the silver-filled copper tube, which projects out of the 
furnace, is about 200° cooler. When a current of gas is passed, 
it cools the silver cylinder proportionally to its specific heat and its 
rate of flow ; the temperature of the furnace must of course be kept 
constant during the comparison of two gases. 

In determining the specific heat of ammonia (which was found to 
pass through the apparatus without appreciable decomposition), steam, 
oxygen, and carbon dioxide were used for comparison. The mean 
values of the molecular heat at constant pressure found are: 
365—567°, 10-4; 480—680°, 11:2. The formula Cpy=862+ 
0°0020¢ + 7:2¢2x 10-9 represents these results, and also those of 
Keutel, Voller, Wiedemann, and Regnault with sufficient accuracy. 

By means of this formula the heat of formation of ammonia at 
850° is calculated to be 30,220 cals., a value which agrees much better 
with Jost’s equilibrium measurements than with those of Haber and 
Le Rossignol, which lead to the values 28,000 and 24,000—25,600 
respectively (Abstr., 1908, ii, 362). 

The author’s thermodynamic theorem, using the newer value 1°6 
for the chemical constant of hydrogen and the value of the specific 
heat of ammonia now determined, is in satisfactory agreement with 
the equilibrium measurements. T. E. 


Specific Heat of Solutions. W. F. Macie (Zeitsch. physikal. 
Chem., 1910, '71, 636).—The author points out that he has already 
proposed a formula (Physical Review, 1907, 25, No. 3) for the specific 
heat of solutions of electrolytes similar to that of Bakowski (Abstr., 
1909, ii, 375). G. 8. 
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Changes of Volume and Heat Development Occurring 
when the Components of a Compound which Vaporises 
Unchanged are Transferred Separately into the Gas 
Space. Rupotr Ruer (Zeitsch. physikal. Chem., 1910, '70, 462—476).— 
A theoretical paper. In previous papers (Abstr., 1909, ii, 543, 985 ; 
this vol., ii, 194) it has been shown that the equation 7,/s,=7,/8, 
(where r, and r, are the amounts of heat taken up by the system, 
and s, and s, respectively the changes of volume which occur when 
unit mass of the first and of the second component respectively is 
transferred at constant temperature and pressure from the first to 
the second phase) is of fundamental importance for binary systems. 
In the present paper the bearing of the terms in the equation is 
further discussed. It is shown that when a binary compound AB is 
in equilibrium with its dissociation products, the transfer of a mol. 
of A or B from the liquid to the gas space causes the same increase 
of volume, and requires the expenditure of the same amount of heat. 

G. 8. 


Vapour-pressure Curves of Binary Mixtures. Remarks on 
Zawidzki’s Paper. Emit Bose (Zeitsch. physikal. Chem., 1910, '71, 
637—640).—An adverse criticism of van Zawidzki’s theoretical treat- 
ment of the subject (compare Abstr., 1909, ii, 968). The author has 
repeatedly pointed out that the Margules solution functions with few 
coefficients, as used by Zawidzki, are not satisfactory (compare Abstr., 
1909, ii, 214). G. 8. 


Do Negative Vapour-pressure Curves of [Binary] Mixtures 
of Liquids Necessarily Imply the Existence of Molecular 
Compounds? Demetrius E. TsaKatotos (Zeitsch. physikal. Chem., 
1910, '71, 667—670).—The author answers this question in the nega- 
tive. Although in many cases the existence of a minimum in the total 
vapour-pressure curve occurs in mixtures in which chemical combina- 
tion is probable, such a minimum also occurs in other cases, in mixtures 
of formic acid and water, for example, for which there is no evidence of 
chemical combination. G. 8. 


Vapour Pressures and Boiling Points of Mixtures of 
Saturated Alcohols with Water. Antony G. DoroscHEwsky and 
E. V. Potsansky (J. Russ. Phys. Chem. Soc., 1910, 42, 109—134).— 
The authors have measured the boiling points of aqueous solutions of 
methyl, ethyl, and propyl alcohols for concentrations increasing by 
10% from 0 to 100 and at the pressures 700, 760, and 800 mm. For 
all the aqueous solutions of these alcohols, it is found that the ratio of 
the absolute boiling points at two definite pressures is constant. Thus, 
7/760: 7/700 = 1:0060, 7/760 : 7/800 =0°9962, and 7/800: 7/700= 
10099, the limiting values for these three ratios being 1:0060—1-0062, 
0°9960—0-9963, and 1-0096—1:0102. So that for water, saturated 
alcohols, and mixtures of the two at pressures near to the ordinary 
atmospheric pressure, the value of 7'/7', is independent of the com- 
position, and is a function of the pressure alone. It is, therefore, 
possible, from the vapour pressure of an alcohol or water, to calculate 
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the vapour pressure of any aqueous solution of the aleohol at any 
temperature if the b. p. at any pressure is known. This relation 
also holds, as far as the available experimental data show, for 
the high temperatures corresponding with the critical pressures. 

It was found by Wiillner (Ann. Phys. Chem., 1884, 5, Erganz-bd. 11) 
that, for mixtures of ethyl alcohol and water, c/(a +6) =const., where 
c, a, and 6 are the vapour pressure of the mixture, water, and alcohol 
respectively at one and the same temperature. The authors find that 
the value of c/(a+6) for mixtures of the saturated alcohols with water 
depends on the kind of mixture, on the composition of the solution, 
and on the temperature, and that Wiillner’s law applies with the same 
degree of accuracy to aqueous methyl and propyl alcohols as to 
aqueous ethyl alcohol, the value of the ratio remaining only approxi- 
mately constant even at high temperatures—above 50°. With propyl 
alcohol the value of c/(a+6) changes with the temperature in the 
same direction both for dilute and concentrated solutions ; for methyl 
alcohol, however, the value increases with dilute, and diminishes with 
concentrated, solutions as the temperature rises. The latter is also 
the case with ethyl alcohol, but for the aqueous solution of this 
alcohol possessing a constant b. p. (95°57% solution at 760 mm.), 


the value of the ratio is independent of the temperature. 
a m , 


Effect of Gravity on the Boiling Point. Wu£LHELM SIEPERMANN 
(J. pr. Chem., 1910, [ii], 81, 190—191).—The connexion between 
gravity and the b. p. of a liquid, suggested in a qualitative way by 
Krafft (Abstr., 1909, ii, 969), had previously been expressed quanti- 
tatively by the author in a pamphlet published in 1906. C.S. 


Estimation of the Temperature and Pressure in Vacuum 
Distillation. CuristiAN JoHannes Hansen (J. pr. Chem., 1910, [ii], 
81, 282—288).—A reply to von Rechenberg (this vol., ii, 101). 
Rechenberg’s proposal to attach the manometer to the boiling flask is 
untenable, since two manometers situated at different heights in the 
neck of the flask give different readings. The only practical way to 
describe the b. p. under very low pressures is to state the pressure 
exerted in a part of the apparatus free from vapour and the height 
of the vapour column in the flask. C. 8. 


Thermal Analysis in Metallurgical Processes. K. FRIEpRIcH 
(Metallurgie, 1910, '7, 33—39).—The method of taking heating and 
cooling curves, employed in the study of alloys, may be extended to 
slags, mattes, etc., and methods of investigating metallurgical 
processes on these lines are described. C. H. D. 


Use of the Melting-point Apparatus for Low Tempera- 
tures as a Low Temperature Bath in Physico-chemical 
Laboratories. H. Sroirzensere (Zeitsch. physikal. Chem., 1910, '71, 
649—651).—The melting-point apparatus for low temperatures 
already described (this vol., ii, 17) has been improved in some respects, 
and may be employed to obtain constant temperatures at any desired 
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point down to -140°. The improved apparatus is described and 
figured. G. 8. 


Optical Temperature Measurement in the Case of Polished 
Substances. H. von Wartenserec (Ber. Deut. physikal. Ges., 1910, 
121—127).—The melting points of several metals have been 
measured by means of a Wanner pyrometer, the metals being 
contained in an electrically heated tube of tungsten, which behaves 
as a black body. Taking the melting point of platinum =1745° as 
standard temperature, the following numbers were obtained : 
iridium 2360°, rhodium 1940°, vanadium (97%) 1710°, platinum- 
rhodium 1830°, molybdenum >2500°, Nernst-lamp rod 2550°. 

It is found that the formula given by Holborn and Henning for 
the relationship between the apparent and the true temperature of 
a hot substance of known absorption capacity can be used for the 
accurate estimation of temperatures up to the melting point of 
tungsten (2900°). H. M. D. 


Relations between the Freezing-point Depression, Ionic 
Concentration, and Conductivity of Electrolytes. J. B. GorBeE. 
(Zettsch. physikal. Chem., 1910, '71, 652—666. Compare Absir., 1906, 
ii, 332).—The total concentration, c,, of the particles in a solution 
(whether electrolyte or non-electrolyte) may be calculated from the 
freezing-point depression, d, by means of the equation : 

e, = 0°705 log,)(1 +d) + 0'24d + 0-004”. 
When the concentrations of the ions and molecules in solutions of 
electrolytes are calculated by means of these values, it is found that 
both binary and ternary electrolytes follow the law of mass action. 

Binary electrolytes of the type JX, for example, which ionise accord- 
ing to the equation: UX — M+ X’, follow the Ostwald dilution law: 
co? =ke,, where c, represents,the concentration of the unionised mole- 
cules and c, that of the ions. Similarly, for a ternary electrolyte, J/X,, 
which ionises according to the equations: MX,(c,) — MX'(e,) + X'(¢e,) 
and MX’(c,) — M**(c,) + X'(c,), the values of &, and &, in the equations 
C¢,=k,c, and c,c,=k,c,, calculated from the most trustworthy cryo- 
scopic data by the above formula, are fairly constant, as required by 
the law of mass action. 

From the values of the ionic concentrations, c,, thus obtained, the 
molecular conductivity can be calculated. For strong binary electro- 


lytes (k>0°18), the formula in question is A =A, — 5°63 ./Age,, where A, 
is the molar conductivity at infinite dilution. For ternary electro- 
lytes the more complicated formula : \ =A, — (A,—A,)/[(1 + 38k,)(1 +¢,)], 
where k, =k,k,, A, =Apc,/2c, and A, =A,y — 4°8 ,/Ay Jey, is given. 

The above equations are valid between c= 0 and c=1. G. 8. 


Cryoscopy in Concentrated Solutions. Emite Baup (Compt. 
rend., 1910, 150, 528—529).—Determinations of molecular weight in 
concentrated solutions can be effected if the solvent has little tendency 
to form associated molecules, and if the concentration is represented 
as weight of solute per unit volume of solution. The equation then 
becomes 1/=wK/d, where M is the molecular weight of the solute, 
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w the weight of substance per 100 c.c. of solution, and d the depression 
of the freezing point. The constant A has been found to have the 
value 54°5 for ethylene dibromide, 56°5 for benzene, and 57°9 in the 
case of nitrobenzene. W. O. W. 


Heat of Formation of Hydrogen Iodide from the Elements. 
Pu. SreemtLiEr (Zeitsch. Electrochem., 1910, 16, 85—92).—Boden- 
stein’s measurements of the equilibrium between hydrogen iodide, hydro- 
gen, and iodine indicate that the heat of formation of hydrogen iodide 
changes more rapidly with temperature than the (rather uncertain) 
values of the specific heats of the gases would suggest. The author 
has therefore determined the Z.M./. of the cell H, | HI | I,+ HI and 
the pressures of the hydrogen iodide and iodine in the saturated vapour 
of the solutions used. From these data the heat of formation of 
gaseous hydrogen iodide from hydrogen and iodine vapour is calculated 
by means of Helmholtz’s equation : A = @ + 7.d4A/d7', and van’t Hoff’s 
equation: A= RT7logX — RTlog[ H1)/{I,|}{H,]!. The mean values of 
the heat of formation found are: at 43°4°, 2291 cals.; at 68°4° 
2758 cals.; at 56°6°, 2494 cals., with an uncertainty of several 
hundred calories. Thomsen’s calorimetric determinations lead to the 
value 1500 cals., whilst Bodenstein’s measurements give from 
142 to 192 cals. Further experiments are required to clear up the 
discrepancy. T. E. 


Heat of Hydration. Wiitem P. Jorissen (Chem. Weekblad, 
1910, '7,180—187. Compare Abstr., 1909, ii, 120).—An investigation 
of the heat of hydration of strontium chloride, SrCl,,2H,O, to 
SrCl,,6H,O, and a comparison of the observed values with those 
obtained by means of van’t Hoff’s formula. A. J. W. 


Heats of Combustion of the Octanes and Xylenes. 
THEopoRE W. Ricwarps and Ricuarp H. JEssz, jun. (J. Amer. Chem. 
Soc., 1910, 32, 268—298).—Richards, Henderson, and F revert 
(Abstr., 1907, ii, 604) have given an account of the determination of 
the heats of combustion of sucrose and benzene by means of an 
adiabatic method of calorimetry. The work has now been extended 
to several other organic compounds, the same method being adopted 
with slight modifications. 

Regarding the heat of combustion of sucrose as 16:545 kilojoules 
per gram (Fischer and Wrede, Abstr., 1904, ii, 469), the molal heats 
of combustion of the following liquid hydrocarbons, expressed in 
kilojoules and determined in constant volume at 20°, have been found 
to have the values: benzene, 3278 ; o-xylene, 4570 ; m-xylene, 4570 ; 
p-xylene, 4554 ; n-octane, 5256 ; Be-dimethylhexane (ditsobuty]), 5250 ; 
8-methylheptane, 5261; -yéd-dimethylhexane, 5252; £-ethylhexane, 
5247. The addition of CH, in aromatic compounds produces an 
increase in the heat of combustion amounting to 644 kilojoules, or 
154 Cal. E. G. 


The Heat of Coagulation of Colloidal Solutions. Frixpricu 
DorrinckEL (Zeitsch. anorg. Chem., 1910, 66, 20—36).—Attempts to 
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measure the thermal changes in the coagulation of hydrosols have led 
to very discordant results. Hydrosols of ferric hydroxide and silicic 
acid have now been examined. 

A platinum calorimeter and gilt copper mixing vessel are used, both 
enclosed in the same air-jackets. The valve in the mixing vessel con- 
sists of a plano-convex glass lens, resting on a plano-concave lens with 
a central hole, cemented into the base of the vessel. The valve is 
released by a silk thread. 

In each experiment, 250 c.c. of hydrosol are mixed with 250 c.c. of 
the precipitating reagent. The difference between the development of 
heat thus observed and that found on mixing equal volumes of the 
precipitating reagent and pure water is taken as the heat of coagu- 
lation. The specific heat of all the solutions used is determined 
by means of a standard calorifer, and is found to agree with that 
calculated. 

The results vary greatly with the concentration. In the case of a 
10% ferric hydroxide hydrosol, the heat of coagulation with potassium 
oxalate has a maximum value for a certain concentration, in other 
cases the maximum is not observed. The heat-development increases 
with the quantity of adsorbed salt, slowly at first and then more 
rapidly. The coagulation of ferric hydroxide by potassium oxalate 
develops about three times as much heat as when aluminium sulphate 
is used, and the coagulation takes place more slowly in the second 
case ‘There is no development of heat when the hydrosol is diluted 
with water. The heat of coagulation per gram of hydrosol is con- 
siderably greater in dilute than in concentrated solutions. This is 
probably due to the formation of hollow cells of hydrogel observed in 
concentrated solutions, a part of the solution thus being removed from 
reaction. Differences between different preparations of the same 
hydrosol are shown to be due to differences in the amount of contained 
electrolyte. C. H. D 


Theory of Corresponding States. Dmirrr A. GoLDHAMMER 
(Zeitsch. physikal. Chem., 1910, ‘71, 577—624).—A number of 
formule, mostly deduced from the fundamental formule of van der 
Waals on corresponding states, are tested by means of the available 
experimental data. 

The formule p, — p,= mp; 3/1 — 7'/7;, where m is a constant for all 
substances, p, +p, — 2px =mp,x(1 — 7'/7%,) (Cailletet and Mathias), and 
(p; — P2)*/(p, + po — 2px) = 27 pz, where p, and p, represent the densities of 
liquid and vapour respectively at the temperature 7, and px is the 
critical density, have been tested with satisfactory results for thirty 
substances. The last equation has been used to calculate the critical 
densities for thirty-two substances, for which these magnitudes are not 
accurately known. The results are probably accurate to 1%. 

The formula 7), = 7, + (7, -— 7,)/[(,/0,)> -— 1], where o =p, — py May 
be used to calculate the critical temperature, 7';,, for all substances, even 
for the alcohols, provided the temperature is sufficiently high. 

The formule y = A(px/M)(1 — 7/7%)i7, and y[M/(p, — po}? = 
K7,(1 -— 7/7;,)3}, where y represents the surface-tension and M the 
normal molecular weight, have also been tested for a large number of 
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substances. The first of these two formule is a modified form of that 
of Eétvés Ramsay-Shields, and is claimed to give more correct values 
for the molecular complexity of liquids than the latter. The degree 
of association for substances containing the hydroxyl group is smaller 
according to the above formula’ than by the Eétvis formula. 

The formula 7; = 7, + (7, - 7;)/[(y,/y2)** — 1] admits of the accurate 
calculation of 7; when sufficiently high temperatures are chosen. 
Fairly accurate values for 7), can also be obtained from observations at 
low temperatures when the degree of association does not alter much 
with the temperature. 

For substances the association of which alters fairly rapidly with the 
temperature, an approximate value of the critical temperature 7; can 
be obtained by means of the formula: 7), = 7, + (7, - 7,)/[(y,/ye) - 1). 

G. S. 


Specific Volumes of the Saturated Vapours of Pure 
Substances. Sypney Youne (Zeitsch. physikal. Chem., 1910, ‘70, 
620—626).—The curves representing the volume of a gram of 
saturated vapour at different temperatures for thirty pure substances 
have been reconstructed from the author’s experimental data already 
published on principles described in the paper, and it has been found 
that the results already published require slight correction at low 
temperatures. The corrected data for the volume of a gram of 
saturated vapour are therefore given in tabular form at intervals 
of 10° from 0° to the critical temperature, and the critical tempera- 
tures and volumes of a gram are also given, as well as a list of 
the papers containing the original data. G. 8S. 


Friction in Gases at Low Pressures. J. L. Hoae (Phil. Mag., 
1910, [vi], 19, 376—390).—The dependence of the friction on the 
pressure of a gas at low pressures has been examined by measuring 
the logarithmic decrement of a suspended disk made to oscillate as a 
torsion pendulum between two fixed plates. The pressure of the gas 
was determined by means of a McLeod gauge. In earlier measure- 
ments, difficulties were experienced at the lowest pressures in 
consequence of the diffusion of comparatively large quantities of 
mercury vapour into the friction apparatus. ‘This disturbing factor 
was eliminated by the attachment of tubes, which were cooled in 
liquid air. With this arrangement no mercury lines could be 
detected in an attached spectrum tube when the temperature of the 
viscosity apparatus was raised to 150°. 

Experiments with pure dry hydrogen indicate that the relationship 
between the pressure of the gas and the logarithmic decrement is 
that required by Sutherland’s formula. This holds for pressures 
between 0°1 mm. and 0:000016 mm. The proof of the validity of 
this formula obviously permits of pressure determinations from 
observations on the decrement of the oscillating disk. It also appears 
probable that, so far as hydrogen is concerned, the McLeod gauge can 
be depended on for the measurement of pressures as low as the 
smallest used in these experiments, H. M. D. 
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Absorption of Sulphur Dioxide by Caoutchouc and by 
Wool. Apert Reycnuer (J. Chim. Phys., 1910, 8, 3—9).—An 
apparatus is described by means of which the absorption phenomena 
have been studied. Denoting by C and ¢ respectively the number of 
mols. of sulphur dioxide per kilogram of caoutchouc and per litre 
of gas, it is found that the ratio C/c at 18° is constant and equal to 
260. The absorption of sulphur dioxide by caoutchouc is therefore 
a simple process of solution. 

In the case of fat-free wool containing 11°4% of water, the relation- 
ship between C and ¢ is given by the equation C'=0°88+44°7c, 
provided that ¢ is greater than about 0°005 mol. per litre. When 
the concentration of the gaseous sulphur dioxide is smaller than this, 
the amount of absorbed gas is less than that required by the equation, 
and the difference between the two quantities increases as the 
concentration diminishes. The observed results are considered to 
indicate that a part of the absorbed sulphur dioxide is chemically 
combined with the wool. The quantity thus combined increases at 
first with the concentration, but attains a maximum, represented by 
0°88 mol. sulphur dioxide per kilogram of wool. H. M. D. 


Colloidal Chemistry of Caoutchouc. I. Theory of 
Vulcanisation. Wotraane OstwaLp (Zeitsch. Chem. Ind. Kolloide, 
1910, 6, 136—155).—On the basis of published data relating to the 
vulcanisation of caoutchouc, an attempt is made to account for the 
phenomena observed in this process on the basis of the theory of 
adsorption. A summary of the most important results is promised in 
a further paper. 

The rate at which sulphur is taken up by caoutchouc in the hot 
vulcanisation process varies less rapidly with the temperature than is 
the case for most chemical reactions, and this is cited as evidence in 
favour of the adsorption theory as opposed to the purely chemical 
theory of the process. H. M. D. 


Fabrics and Insoluble Colouring Matters. Lro Vicnon 
(Compt. rend., 1910, 150, 472—474. Compare Abstr., 1909, ii, 576). 
—Insoluble substances, such as soot, Prussian blue, copper sulphide, or 
copper arsenite, are capable, when in a finely divided condition, of 
dyeing cotton, silk, and wool equally well. The intensity of the 
colour produced appears to depend mainly on the state of division of 
the colouring matter, since better results are obtained with the freshly 
precipitated substances than with those which have become granular 
with the lapse of time. Microscopic examination of the dyed fabric 
renders evident the existence of distinct granules in the case of the 
inorganic substances studied, whilst with insoluble organic dyes the 
fabric appears uniformly coloured, no granular appearance being 


visible, W. O. W. 


Does Calomel Furnish Another Contradiction of the Theory 
of Heterogeneous Dissociation Equilibrium? * ALEXANDER 
Smitu (J. Amer. Chem. Soc., 1910, 32, 187—189).—It has been shown 
by Johnson (Abstr., 1908, ii, 157) that at 345° the dried and undried 
forms of ammonium chloride, although yielding undissociated and 
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dissociated vapour respectively, nevertheless exert equal vapour pres- 
sures (760 mm.). Abegg (/oc. cit.) has pointed out that this result is 
inconsistent with the theory of heterogeneous dissociation equilibrium. 
The present author states that, in view of the work of Brereton 
Baker (Trans., 1900, '7'7, 646), mercurous chloride appears to exhibit 
the same anomaly, and that he is carrying out experiments on the 
subject. E. G. 


Free Diffusion of Non-electrolytes. I. L. Witi1am OnoLM 
(Zeitsch. physikal. Chem., 1910, '70, 378—407).—The experiments were 
made by the method described in a previous paper (compare Abstr., 1905, 
ii, 147) at temperatures in the neighbourhood of 9° and 20°. For con- 
venience of estimation, only optically active substances were used, and 
the concentrations were varied widely. 

In all cases the diffusion-coefficients diminished with increasing con- 
centration. By means of the temperature-coefficients of diffusion the 
results were all referred to 20°, and the variations of the diffusion- 
coefficients for the extreme limits of concentration employed are as 
follows: Sucrose 0°378 to 0°275 for 0°075V to 2N; lactose 0°369 to 0°361 
for 0:10 to 0:20 ; maltose 0°364 to 0°328 for 0°1N to 0°51 ; raffinose 
0°311 to 0°297 for 0:05 to 0°25V; dextrin 0:104 to 0°0924 for 0:075 NV 
to V ; arabinose, 0:569 to 0°520 for 0°1V to 0°51 ; nicotine 0°456 to 0°273 
for 0'1NV to VY. Except in two cases, the mean values of the tempera- 
ture-coefficients of diffusion are about 0°033 ; for arabinose the value 
is about 0°044, and for nicotine, about 0°016. 

The values of the diffusion-coefficients at infinite dilution, k , are 
obtained from the above values by extrapolation, and when these are 
substituted in the expression k, ,/M/, it is found that this expression 
is approximately constant, the mean value being about 7. Nicotine 
gives a somewhat smaller value. Assuming that the same expression 
holds for dextrin, the molecular weight of the latter must be about 
4440, and the value of ~ in the formula (C,H,,0,), is 2741. G.S. 


Osmotic Pressure of Concentrated Solutions of Non- 
Electrolytes. Orro Sackur (Zeiisch. physikal. Chem., 1910, ‘70, 
477—495).—The greater part of the results described in this paper 
has already been published (compare Abstr., 1908, ii, 931). The 
vapour-pressure measurements of Zawidzki (Abstr., 1901, ii, 6) are 
also satisfactorily represented by the formula for all three types of 
curve up to osmotic pressures of 200 atmospheres. 

The theory of Dolezalek (Abstr., 1909, ii, 22; this vol., ii, 184) is 
also discussed. Its apparent simplicity as compared with that of the 
author is purely algebraical. Dolezalek’s theory, founded on Raoult’s 
laws, is not susceptible of a kinetic explanation so long as no con- 
nexion is known between the molecular fractions and the volume 
cecupied by the molecules. G. 8. 

Diffusive Power of Certain Artificial Colouring Matters, 
Lio Vicnon (Compt. rend., 1910, 150, 619—622*).—It is shown, 
from determinations of rates of diffusion in water, that dyes may be 
divided into two well-detined classes. ‘he first contains substances, 


* and Bull. Soc. chim., 1910, [iv], 7, 291—294. 
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such as picric acid, which form true solutions, whilst the second 
group includes the substantive dyes of the Congo-red type. The 


latter form colloidal solutions, and show feeble diffusive power. 
W. O. W. 


Theory of Solutions. A.exanpeR A. JAKOWKIN (Zettsch. 
physikal. Chem., 1910, '70, 158—197).—A theoretical paper. The 
author considers that osmotic pressure is connected with association 
between solvent and solute, and shows that this assumption is com- 
patible with the fact that dilute solutions follow the gas laws. 

On the assumption that the two components A and B of a binary 
mixture unite reversibly to form a compound AJ, as represented by 
the equation A +B — AB (1), it is shown that the ratio of the osmotic 
pressure P to the gas pressure G is represented by the equation 
P/G = (i+ ®) log. ~ (2), where Jf and JN represent the molecular 
weight and the number of molecules of the solvent, and m and n the 
corresponding magnitudes for the solute. 1/#=p,/p is the ratio of 
the vapour pressure of the solvent to the partial pressure of the latter 
in the solution, and is calculated by means of the equation : 

kex(1 — 2y + ay) =(1 -2)(1-y+ary), 

obtained by applying the law of mass action to the equilibrium 
represented by equation (1). & is an association constant, representing 
the affinity between A and B. The ratio P/G is then calculated by 
substitution in equation (2) with different values of the affinity 
constant k, and it is shown that for dilute solutions the osmotic 
pressure is practically the same as the gas pressure if the affinity 
between solvent and solvent is not too small, in other words, when & 
is not less than 8 ; further, however great the affinity may be, the 
ratio of P to G cannot exceed 1°05. 

The above result is obtained on the assumption that one molecule 
of the solute can bind only one molecule of the solvent. In certain 
cases, however, the solute may associate itself with more than one 
molecule of the solvent. If the solute AX is dissolved in water, the 
simple association already considered is represented by the equation 
AX+H,O — AX,H,O, and the further association, setting in when 
the first is practically complete, by the equation : 

AX.H,0+m.H,0 — AX.(m + 1)H,0O, 

in which a further m molecules of solvent are bound. The general 
equation for equilibrium in such systems is £”*1!/v™(1 -- €) =const. (3), 
where £ represents the concentration of the more highly hydrated, and 
(1 — €) that of the less highly hydrated or non-hydrated form. For 
m=1, equation (3) becomes £?/(1 — ¢)v=const., which is the equation 
for the electrolytic dissociation of a binary electrolyte, and the author 
suggests that the increase of osmotic pressure and the accompanying 
increase in the free energy due to the association of a second molecule 
of water lead to a diminution of free energy associated with electrolytic 
‘dissociation. Similarly, the association of a third molecule of water 
leads to a ternary electrolytic dissociation. 

it is shown by means of the experimental data on partial vapour pres- 
sures due to the author and Makovetzki (compare Abstr., 1908, i, 753 ; 
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1909, ii, 796) (water and the ether of ethylene glycol) and of Perman 
(Trans., 1903, 83, 1173) (ammonia and water), that similar relation- 
ships hold for concentrated solutions. 

The author illustrates his views as to the relationship of osmotic 
pressure and chemical affinity by means of an analogy to cannon 
and cannon-balls, which does not lend itself to concise description. 

In conclusion, the connexion between the author’s theory of 
solutions and that of Dolezalek (Abstr., 1909, ii, 22) is discussed. 

G. 8. 


Rate of Dissolution of Salts. Cari L. Waaner (Zettsch. 
physikal. Chem., 1910, '71, 401—436).—The rate of dissolution of a 
large number of salts which can be obtained in the crystalline form, 
mostly chlorides and sulphates, has been determined in the usual way 
at 25°. The results are expressed in terms of the dissolution velocity- 
coefficient : A=1/st.loge/(e-—x), where s is the area of the crystal 
surface acted on, ¢ is the time, and c is the concentration of the 
saturated solution. 

A number of experiments have been made with crystallised 
calcium sulphate. The form termed “ marienglas” dissolves much 
more slowly than does alabaster. The rate of dissolution of gypsum 
is not the same on the different surfaces, but this may be due to the 
penetration of water into the capillary spaces between the leaflets. For 
the majority of the other salts, moderately constant values for A are 
obtained throughcut an experiment. 

The dissolution-constants of the salts, their diffusion-coefficients and 
solubility, and the thickness of the diffusion-layer calculated according 
to Nernst’s formula are given in tabular form. 

There is no relationship between the rate of dissolution of a salt 
and its solubility, but there is a connexion between the former 
factor and the product of the valencies of the ions into which the 
salt splits up on solution. Thus, for salts of valency product 
1(1x1), 2 (2x1), and 4 .(2 x 2) respectively, the average dissolution- 
coefficients are 0°16, 0°08, and 0°034 respectively, so that the product 
of the dissolution coefficient and valency product is approximately a 
constant. 

There is a connexion between the values of A and the diffusion- 
coefficients of the salts, as is to be anticipated on the basis of 
Nernst’s theory, but, owing to uncertainty in the diffusion data, the 
exact connexiou cannot be definitely determined. The results for 
the thickness of the diffusion layer are in good agreement with those 
of Brunner, 

The paper cuntains an extended summary of the previous work on 
the subject. G.S. 


Reciprocal Solubility Influence. Wattzr Herz (Zeitsch. anorg. 
Chem., 1910, 66, 93—-94).—The reciprocal influence of boric and 
oxalic acids has been determined. The solubility of each acid in water 
is increased by addition of the other. C. H. D. 
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A Slow Change in the Nature of Solutions of Certain 
Salts. Watruire Spring (Arch. Sci. phys. nat., 1910, [iv], 29, 
145—156; Rec. trav. chim., 1910, [ii], 14, 163—172 *).—In con- 
tinuation of observations on the optical clearness of aqueous solutions 
of salts, it has been found that certain solutions, which showed the 
Tyndall effect in a very marked manner when freshly prepared four 
years ago, have since that time become almost optically clear. The 
electrical conductivity of the clarified solutions was determined, and 
the solutions were then evaporated to dryness and made up to the 
original volume with freshly distilled water. In all but one case, 
the freshly prepared solution was found to have a greater conductivity 
than the four years’ old solution. The observed optical changes and 
conductivity differences are attributed to a partial hydrolysis of the 
salt in the preparation of the solution. The liberated acid is then 
supposed to react slowly with the hydrolysed portion of the salt, 
and the colloidally suspended hydroxide is thereby caused to disappear 
gradually. 

The exceptional case referred to is that of a solution of potassium 
dichromate. This solution, after four years, was found to have a 
conductivity about twice as large as that of the freshly prepared 
solution. During the same interval, the reddish-yellow colour of the 
solution had changed to a pale yellow. Itis shown that this change 


cannot be attributed to the conversion of the dichromate into chromate. 
H. M. D. 


Hydrolytic Decomposition and Neutral Salt Action. Gkrorcr 
Senter (Zeiisch. physikal. Chem., 1910, '70, 511—518).—The ex- 
perimental part of the paper has already been published (compare 
Proc. 1908, 24, 89). The explanations of neutral salt action advocated 
by Euler (Abstr., 1900, ii, 269) and by Stieglitz (Abstr., 1908, ii, 168) 
are regarded as untenable. The effects in question are probably due 
mainly to the influence of the neutral salts on the reacting substances, 


and only in a secondary degree, if at all, to action on the solvent. 
G. 8. 


Crystallisation and Dissolution in Aqueous Solutions. Max 
Le Briane and Witrrep Scumanpt (Zeitsch. Elektrochem., 1910, 16, 
114—115).—The rate at which a crystal gains or loses weight in a 
supersaturated or unsaturated solution has been measured on crystals 
of sodium chlorate and potassium dichromate and sulphate between 
5° and 82°. At low temperatures the rates are different, but at higher 
temperatures they approach to equality or become equal. The 
process of dissolution is usually (arsenious acid is an exception) a case 
of diffusion, This appears to be the case, also, with crystallisation ; the 
difference in speed may be due to the necessity for molecular orientation 
in the crystallisation process, which does not enter into the dissolution 


process. T. E. 
Influence of Substances in Solution on the Crystal-habit of 


Double Sulphates. Hitpa Geruart (7sch. Min. Mitt., 1908, 28, 
347—368).—Several salts of the series R,'80,,R’SO,,6H,O (where 


* and Bull. Acad. roy. Belg., 1910, 11—22. 
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R’=K or NH,, and R”=Zn, Mg, Ni, Co, Mn, Cd, Cu, or Fe) were 
crystallised from (1) pure aqueous solutions ; (2) solutions containing 
free sulphuric acid ; (3) solutions containing an excess of the alkali 
sulphate, and (4) solutions containing an excess of the heavy-metal 
sulphate. The distances of the faces from the centre of each crystal 
were determined and expressed in terms of the radius of a sphere of 
equal volume to that of the crystal. This gives a measure of any 
variation in the habit of the crystals. The results indicate that the 
salts of the metals Zn, Mg, Ni, Co, Mn, Cd are very closely related, 
but that the iron and copper salts (although closely related to one 
another) differ considerably from these in their behaviour. The 
potassium and ammonium salts are, in general, not similarly influenced. 
Amongst the potassium salts (other than those of copper and iron), 
the presence of free sulphuric acid has an effect only in the case of 
zine potassium sulphate, there being an increase in the number of 
faces on the crystals ; excess of potassium sulphate causes a flattening 
parallel to the basal plane, whilst excess of the heavy-metal sulphate 
has the opposite effect, namely, an elongation of the crystal in the 
direction of the vertical axis, together with a reduction in the number 
of faces. With the ammonium salts (other than those of copper and 
iron), the presence of free acid has little or no effect; excess of 
ammonium sulphate favours richness of faces, especially in the prism 
zone, and a flattening parallel to the orthodome ; excess of the heavy- 
metal sulphate produces in the magnesium and manganese salts an 
appreciable elongation in the direction of the vertical axis, and in the 
nickel and cobalt salts an impoverishment of faces. With the copper 
and iron salts the effects of the different substances in solution are 
rather more marked and in other directions. L. J. 8. 


Formation of Disperse Systems by Metals under the 
Influence of Ultra-violet Light and Roéntgen Rays. Tuer 
SvEDBERG (Zeitsch. Chem. Ind. Kolloide, 1910, 6, 129—136).—It has 
been found that certain metals when immersed in water, or methyl or 
ethyl alcohol, and subjected to the action of ultra-violet or Réntgen 
rays give rise to colloidal solutions of the metals. This property is 
exhibited by lead, silver, tin, and copper, but not by gold, platinum; or 
aluminium. The effect is greatly diminished if the active metals are 
superficially oxidised. The quantity of the colloidal metal formed is 
proportional to the amount of radiation which falls on the surface of 
the metal. The mean size of the colloidal particles increases with 
increase in the time of exposure to the active rays; this is said to be 
due to an aggregation of the very small particles, which are formed 
primarily, under the influence of the active radiation. The formation 
of the colloidal metal is unchanged when the metal is electrically 
charged. For a given metal the magnitude of the disintegrating effect 
is dependent on the nature of the dispersive medium in which the 
metal is immersed. It is much greater for ethy} alcohol than for ethyl 
ether. An exact comparison of the behaviour of different media is, 
however, rendered difficult by the fact that these absorb the ultra- 
violet rays to very different extents. 

An examination of the dependence of the effect on the wave-length 
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of the incident radiation indicates that colloid formation is not pro- 
duced to any sensible extent by rays of wave-lengths greater than about 
405 to 410up. 

The observed phenomena are supposed to be due to the solvent action 
of the liquid on the metal, whereby small quantities of a chemical com- 
pound are formed ; under the influence of the ultra-violet or Réntgen 
rays, this compound is decomposed, and the metal separates in the 
colloidal form, 

In support of this explanation, experiments are described which 
show that similar colloidal solutions are obtained when disks of the 
active metals are suspended immediately above the surfaces of the 
dispersive liquids and subjected to the action of the rays from a quartz 
mercury lamp. With lead and ethyl alcohol, the formation of a 
colloidal solution can be detected at the end of fifteen minutes. The 
author supposes that the metal is acted on by the alcohol vapour, and 
that the resulting compound dissolves in the liquid. H. M. D. 


Hydrosol and Hydrogel Formation. III. Atrrep LoTreRMOSsER 
(Zeitsch. physikal. Chem., 1910, '70, 239-248. Compare Abstr., 1907, 
ii, 851 ; 1908, ii, 364).—Buxton and Teague (compare Abstr., 1906, ii, 
840, 841) have observed that when solutions of certain electrolytes in 
varying concentration are added to certain colloidal solutions, pre- 
cipitation occurs within certain definite limits of concentration of the 
electrolyte, and more or less concentrated solutions may cause no pre- 
cipitation. Buxton and Teague suggested a number of explanations 
for such phenomena, among others one referring to the dependence of 
the stability of colloids in the hydrosol form on the presence of ions 
acting as nuclei, The author suggests that all Buxton and Teague’s 
results can readily be accounted for by means of the latter hypothesis 
alone, and illustrates this by reference to his own experiments on 
hydrosol and hydrogel formation with silver nitrate and potassium 
iodide (loc. cit.). 

When potassium iodide is slowly added to silver nitrate and the 
latter is in slight excess, a stable, positively-charged hydrosol is formed, 
the Ag’ ions acting as nuclei. When sufficient iodide is added to 
remove the Ag’ ions, coagulation at once occurs. If, however, excess 
of potassium iodide is added rapidly, there is no coagulation, as the 
excess of I’ ions then forms nuclei for the colloidal molecules. 

A number of further experiments with these reagents are described. 
The results show that coagulation (gel formation) occurs most readily, 
independent of the silver iodide (hydrogel) concentration, when the 
hydrosol-forming ions are present in equivalent amount, and, further, 
that coagulation occurs the more readily the smaller the proportion of 
hydrosol-forming ions present in comparison with the silver iodide. 

G. 8. 


Heterogeneous Equilibrium in Dissociating Compounds. 
II. F. E. C. Scnerrer (Zetisch. physikal. Chem., 1910, '71, 671—704). 
—A more detailed account of work already published (compare Abstr., 
1909, ii, 985), The present paper is mainly concerned with the 
equilibria in the system NH,-H,S, which have been fully investigated 


GENERAL AND PHYSICAL CHEMISTRY. ii. 279 


quantitatively. The most remarkable point in connexion with the 
system is that in the mixture containing the components in molar pro- 
portions, the maximum sublimation point isat 88°4°and 19 atmospheres 
pressure, whilst the minimum melting point occurs at 116—117° ata 
pressure exceeding 150 atmospheres. G. §. 


Existence of the Argento-argenti (Ag+Ag’ — Ag,’) Equili- 
brium. Kari JeEcuinek (Zeitsch. physikal. Chem., 1900, 71, 
513—528).—The investigations of Luther (Abstr., 1910, ii, 181), Bose 
(compare Abstr., 1907, ii, 735), and others having made it probable 
that an equilibrium of the type Ag(metal)+Ag* — Ag,” exists, the 
author has attempted to determine the position of the equilibrium. by 
shaking solutions of silver nitrate with finely-divided silver for pro- 
longed periods and then analysing the solution. The glass vessels 
containing the solutions were either evacuated or filled with nitrogen, 
and experiments were made in the dark and also with artificial 
light. 

oa a few experiments at 100° in which a large amount of finely- 
divided silver was used, the increase of the titre of the solution was 
such that about 10% of the silver must have been present in the Ag,” 
form, but it was not found possible to reproduce these results. The 
failure is ascribed to the absence of a catalyst, which was probably 
present in traces in the experiments first mentioned. 

The effect of catalysts, such as platinum, platinum chloride, copper, 
nickel, and lead nitrates, has also been tried, and in many cases the 
titre of the solution was diminished. It has not so far been deter- 
mined in what form the silver was removed from the solution. 

Circulation experiments by Bose’s method (loc. cit.) did not lead to 
very definite results. G. 8. 


Calculation of Reaction Velocities from Current Potential 
Curves. Arno~D Evucken (Zeiisch. physikal. Chem., 1910, 71, 
550—562).—An equation is deduced by means of which the velocity 
of combination of a substance formed at the electrode with a substance 
in the solution can be calculated from observations of the current- 
strength in the presence and absence of the second substance. For 
the purposes of the calculation, the velocity of diffusion and also the 
thickness of the diffusion-layer for each electrode must be known ; the 
latter is calculated from the limiting value of the current in acid 
solution in the usual way. 

The formula has been tested with satisfactory results by means of 
experiments in which a solution of potassium chloride is electrolysed, 
and the OH’ ions which are formed at the cathode are used in hydro- 
lysing methyl formate. This result serves to confirm the conclusions as 
to the great velocity of dissociation of the complex ions of certain 
metals already communicated (compare Abstr., 1908, ii, 1008) ; the state- 
ment that the velocity of dissociation of complex copper-cyanogen ions 
can be measured in this way is, however, erroneous. 

The method may be used to measure reaction velocities of which the 
absolute values of the velocity constant lie between 1000 and 10%. 

G. 8. 
20—2 
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New Method for the Measurement of Great Reaction and 
Admixture Velocities. Cari Benepicks (Zeitsch. physikal. Chem., 
1910, '70, 12—27. Compare Abegg and Neustadt, Abstr., 1908, ii, 
162).—The arrangement described was designed with the object of 
measuring high reaction velocities, such as the rate of neutralisation of 
acid by alkali in alcoholic{solution at low temperatures, and the 
principle employed is to bring two small quantities of liquid together 
as rapidly as possible and to register photographically the rate of 
change of conductivity of the mixed solutions. In this connexion, 
an arrangement for the production of a very regular alternating 
current is described, and a mathematical investigation is given of 
the conditions under which rapid changes of conductivity are properly 
reproduced by the form of galvanometer used for registration. 

The mixing arrangement consisted of two object glasses, in each of 
which round holes 9 mm. in diameter were bored, and by means of 
platinum foil fixed to one side of each of the glasses, small chambers 
were constructed which served to hold the solutions. The glasses 
were so placed that by the action of a spring worked by the register- 
ing apparatus itself, the two small chambers were brought together ; 
and the mixing of the liquids is greatly accelerated by the convection 
currents set up by the rapid motion. When a solution is in one com- 
partment and the solvent in another, the apparatus registers the 
rate of mixing ; when one compartment contains an acid and the other 
au alkaline solution, the curve gives the time taken for complete 
admixture and neutralisation. 

At 18°, about 0°5 second was required for the complete admixture 
of alcohol and an alcoholic solution of lithium hydroxide, whilst the 
complete admixture and neutralisation of alcoholic solutions of lithium 
hydroxide and hydrogen chloride required only 0°2 second. It is 
pointed out that unless lowering of temperature diminishes the velocity 
of neutralisation to a much greater extent than the velocity of ad- 
mixture, which is very déubtful, such measurements may be carried 
out most successfully at the ordinary temperature. G. 8. 


Velocities of Certain Reactions between Metals and 
Dissolved Halogens. Rate G. Van Name and Granam Epaar 
(Amer. J. Sci., 1910, [4], 237—255).—The rates of dissolution of 
mercury, cadmium, zinc, copper, and silver in aqueous solutions of 
iodine containing a large excess of potassium iodide have been 
measured at 25° by the usual method, and are shown to be practically 
equal, as would be anticipated according to the diffusion theory of 
Nernst (compare Abstr., 1904, ii, 315). The agreement for copper 
and silver is not quite so good as for fhe other three metals, but this 
is probably due to the difficulty of keeping the surfaces of the two 
former metals free from solid iodine. The temperature-coeflicient of 
the reaction for 10° between 25° and 35° is about 1°3. Increase of 
the potassium iodide concentration accelerates the reactions, and as 
qualitative experiments appear to indicate that iodine (or rather the 
compound KI,) diffuses more rapidly in concentrated than in dilute 
solutions of potassium iodide, this lends further support to the 
diffusion explanation of the results. 
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Mercury dissolves in bromine in the presence of potassium bromide 
slightly faster than in iodine, but in cupric bromide much more slowly, 
the ratio of the velocities being about 12°3: 11-0: 6:9. 

The rate of reaction is approximately proportional to the 4/5 power 
of the rate of stirring. 


Influence of the Medium on the Reaction Velocity and the 
Chemical Equilibrium. Sreran Bucarszxy (Zeitsch. physikal. 
Chem., 1910, '71, 705—759. Compare Abstr., 1902, ii, 9; 1904, 
ii, 551).—The velocity of the reaction between ethyl alcohol and 
bromine in water, carbon tetrachloride, carbon disulphide, and mono- 
bromobenzene has been measured at 25°.. Particular attention was 
devoted to the purification of the organic solvents. In all the experi- 
ments, in which both the alcohol and bromine were used in very 
dilute solution, the former was in considerable excess. 

In the organic solvents, the results are complicated by the removal 
of part of the bromine as HBr, by the hydrogen bromide formed in 
the course of the reaction, but when allowance is made for this, it is 
found that the rate of the reaction is proportional to the bromine 
concentration and between the first and second power of the alcohol 
concentration. The latter observation is ascribed to the presence of 
double molecules of alcohol in the solution, and the data are satis- 
factorily represented on the assumption that the main reaction takes 
place between the bromine and the double molecules of alcohol. In 
the course of the experiments, the degree of complexity of the alcohol 
and the dissociation constants of the compound HBr, in the organic 
solvents have been determined. 

In aqueous solution at 25°, the constants calculated according to 
the unimolecular formula increased somewhat during the reaction. It 
is shown that in this case acetic acid is formed as well as acetaldehyde, 
and that two successive changes take place, represented by the equa- 
tions: C,H,-OH + Br, —> CH,°CHO+ 2H Br and 

CH,°CHO + Br, + H,O —> CH,*CO,H + 2HBr, 
the latter being the more rapid. A little ethyl acetate is also formed 
in the course of the reaction. 

The velocity coefficients of the reactions in the organic solvents at 
20° are as follows: carbon tetrachloride, 0:00420; carbon disulphide, 
0:00922 ; bromobenzene, 0°0300; and in water at 25°, 0°00575. It 
is suggested that in the last case the reaction takes place between 
bromine and hydrated alcohol molecules. 

The distribution coefficients both of the alcohol and of the bromine 
between water and the organic solvents have been determined. When 
the velocity constants are expressed in equilibrium concentrations on 
the basis of the distribution measurements, the values are: carbon 
tetrachloride, 0°000128 ; carbon disulphide, 0°000122; bromobenzene, 
000133. The conclusion which might be drawn from the first two 
numbers, that the velocity of reaction of bromine on alcohol is the 
same in solutions which are in distribution equilibrium with one and 
the same aqueous phase, is rendered uncertain by the much greater 
velocity in bromobenzene, but there is evidence that the latter solvent 
plays a direct part in the reaction, G. 8. 
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Mechanism of the Action of Bromine on Formic Acid in 
Aqueous Solution. Gustav BoenAr (Zeitsch. physikal. Chem., 1910, 
71, 529—549).—When bromine acts on formic acid in aqueous solu- 
tion, the products are hydrogen bromide and carbon dioxide only. 
The order of the reaction cannot be determined by the usual methods 
owing to two disturbing causes, but measurements in the presence of 
hydrobromic acid at 25° show that the velocity is proportional to the 
concentration of the bromine and the formic acid respectively, so that 
the chemical change is represented by the equation : 
H-COOH + Br, = 2HBr + CO,,. 

The disturbing causes in the simple reaction are (1) the diminution 
in the concentration of free’bromine, due to combination to HBr, with 
the hydrogen bromide formed in the course of the reaction ; (2) the 
effect of the hydrogen bromide in driving back the ionisation of the 
formic acid, and thus diminishing the concentration of the HCOO’ 
ions. Mathematical formule, taking account of these disturbing 
causes, are deduced, it being assumed that only the HCOO’ ion, and not 
non-ionised formic acid, reacts with bromine, and are found to represent 
the experimental results satisfactorily. G. 8. 


Catalysis. Reduction of the Nitro-group by Hydrogen 
Sulphide. Heinrich Goipscumipt and Hatrpan Larsen (Zeitsch. 
physikal. Chem., 1910, '71, 437—-512).—Measurements were made with 
the sodium and potassium salts of o-, m-, and p-nitrobenzoic acids, of 
m-nitrobenzenesul phonic acid, and of p-nitrotoluenesulphonic acid, also 
with m-nitrophenyltrimethylammonium chloride and bromide. As 
hydrogen sulphide alone does not reduce nitro-compounds, alkali 
hydrogen sulphides had also to be used. The rate of reaction was 
followed by removing a small quantity of the mixture, boiling with 
dilute hydrochloric acid, adding excess of an acid solution of stannous 
chloride, warming for some time, and then titrating back with 
iodine. A method for working with hydrogen sulphide under increased 
pressure is described. The nature of the equilibrium in hydrosulphide 
solutions saturated with hydrogen sulphide has been investigated. 

The chief products of the reduction of the nitro-compounds 
mentioned above, by means of acid sulphide and hydrogen sulphide, 
are hydroxylamino-compounds; m-nitrobenzoic acid, for example, 
gives m-hydroxylaminobenzoic acid, OH*NH:C,H,°CO,H. Amino- 
compounds are also formed in small amount. The rate of the reaction 
is approximately proportional to the acid sulphide concentration, and 
almost independent of the hydrogen sulphide concentration. For salts 
of nitrated bases, the reaction is approximately unimolecular ; the 
rate is diminished by the addition of electrolytes with a common ion. 
The reduction of salts of nitrated acids is represented in some cases 
satisfactorily by the more complicated equation: ket =log,a/(a— x) — 
log.(a+b)/(a+6b-—«x), where the symbols have the usual significance. 
The complications in the reaction velocity in this case are probably 
due to polysulphides. The addition of electrolytes with a common ion 
accelerates reactions of this type. 

The reduction of nitro-compounds by sulphides or polysulphides in 
the absence of hydrogen sulphide leads mainly to the production of 
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amino-compounds according to the equation: 4RNO, + 6Na,S + 
7H,O = 4R:NH, + 3Na,8,0, + 6NaOH. The thiosulphate is not, 
however, a primary product of the reaction, but is produced by 
interaction of polysulphides and hydroxides. 

The mechanism of the reactions has not been thoroughly elucidated. 
It is probable that some of the deviations from the simple laws are 
due to the action of polysulphides. 

One possible explanation of the independence of the reduction 
velocity of the hydrosulphide concentration is that both hydrogen 
sulphide and alkali polysulphide take part in the reduction, the 
latter probably by forming an easily reduced double compound 
with the nitro-compound. As the polysulphide cencentration is 
inversely as the hydrogen sulphide concentration, the rate of reduction 
is thus apparently independent of the hydrogen sulphide concentration, 
Other possible explanations are also adduced. G. 8. 


Ester Formation with Weak Acids as Catalysts. Hetnricu 
Gotpscumipt {and Oar Uppy] (Zeitsch. physikal. Chem., 1910, '70, 
627—643. Compare Abstr., 1909, ii, 129).—In the first part of the 
paper, the equilibrium between alcoho], water, and catalyst (in this case 
a weak acid) is discussed, and the usual assumption is made that the 
catalyst may form both a hydrate and alcoholate, both of which are 
present partly as ions, partly as non-ionised complex. Differential 
equations expressing the rate of the reaction are then deduced on 
different assumptions as to the mechanism of the reaction, it being 
provisionally assumed that it is the complex of alcohol and catalyst 
which enters into reaction with the acid to be esterified. The question 
mainly dealt with is whether it is the non-ionised complex of catalyst 
and alcohol or its ions which react with the acid. 

The rate of esterification of acetic acid, n-butyric acid, phenylacetic 
acid, and formic acid in alcohol dried with calcium has been measured 
at 25°, trichlorobutyric acid being used as catalyst. In all cases the 
velocity-coefficients calculated for a reaction of the first order fall off 
as the action progresses, no doubt owing to the influence of the water 
formed in the course of the reaction. The retarding effect is much 
smaller than when hydrogen chloride is used as catalyst. It would 
be anticipated that the velocity constants would be in the ratio of the 
square roots of the concentrations of the acid used as eatalyst ; fora 
concentration ratio of ‘2:1, the constants should be in the ratio 
1-414:1, but they are much greater, varying for the different acids 
from 1:53 to 1°81. So far, no explanation of this observation has been 
found. 

Similar experiments to the above have also been made in the 
presence of the aniline salt. Up to a concentration of 0°02 normal 
salt, the rate of reaction is retarded, but addition of more salt has 
practically no effect. This shows that the non-ionised complex is 
concerned in the change, as the concentration of aniline salt used 
must reduce the concentration of the ions almost to zero. 

Although water retards the ordinary reaction, it has practically no 
effect when a salt is also present, and it is therefore assumed that 
water does not affect the reaction in which the non-ionised complex is 
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concerned. These considerations are applied to certain reactions of 
similar type which have been previously investigated by the author. 
G.S. 

Theory of Catalytic Phenomena. D. X. Zavrizrr (J. Russ. 
Phys. Chem. Soc., 1910, 42, 36—39).—The author discusses the analogy 
between certain catalytic phenomena and the setting of such sub- 
stances as gypsum. According to Le Chatelier, the latter action is 
based on the fact that burnt gypsum (hemi-hydrated) is five times 
more soluble than the dihydrated salt. The presence of an insufficient 
proportion of water to dissolve the whole of the gypsum determines 
the formation of a saturated solution of the hemi-hydrated salt, which 
is supersaturated with respect to the dihydrate, the latter being formed 
in the solution and immediately separated. A fresh quantity of the 
hemi-hydrate is then dissolved in the water, and so on, this process 
proceeding uninterruptedly until the whole of the gypsum is converted 
into the dihydrate. The water plays two parts, forming a compound 
with the gypsum and acting as a catalyst, by means of which the 
system passes from one condition into another. 

The author regards this process as similar to the formation of calcium 
carbonate from lime and carbon dioxide in presence of a trace of 
moisture. A saturated solution of calcium hydroxide and carbon 
dioxide is formed, and this, being supersaturated with respect to 
calcium carbonate, deposits the latter ; the water thus liberated then 
taking up fresh quantities of calcium hydroxide and carbon dioxide, 
and so on. Similarly, spongy platinum dissolves both hydrogen 
and oxygen, but the water produced forms, as it were, a supersaturated 
solution in the platinum, and is hence deposited. The decomposition 
of ammonium chloride in presence of moisture into ammonia and 
hydrogen chloride at high temperatures, and its formation from these 
constituents at low temperatures, are discussed from the same point of 
view. 

The existence of thin films of moisture on the walls of glass vessels 
and the accompanying lowering of the vapour pressure of the water 
vapour are regarded as due to the probable formation of a solution of 
the water in the glass, the extraordinary hygroscopic character of 
glass being readily explained in this way. = oo 


Inorganic Merments. V. Schardinger’s Reaction and Similar 
Enzyme Catalyses. Gxrora Brepic and Fritz Sommer (Zeitsch. 
phystkal. Chem., 1910, '70, 34—65. Compare Brossa (Abstr., 1909, ii, 
389; Schardinger, Chem. Zeit., 1904, 28, 704).—Schardinger has 
found that unboiled milk contains an enzyme which enormously 
accelerates the reduction of methylene-blue by formaldehyde at 
70°, and the authors now show that the same reaction is power- 
fully accelerated by colloidal platinum and iridium, and slightly 
by colloidal palladium and colloidal gold. At 95°, the latter two 
solutions exert a very considerable, colloidal silver a slight, catalytic 
effect. For all colloidal metals the effect is much greater in alkaline 
solution. ; 

The reaction with colloidal platinum has been investigated in detail. 
The velocity is greatly reduced when the formaldehyde is present in 
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great concentration relatively to the colloidal metal, The catalytic 
action of platinum is in this, as in other reactions, greatly retarded by 
certain “poisons,” such as hydrocyanic acid, mercuric chloride, and 
hydrogen sulphide. Sodium formate greatly accelerates the reaction 
in the presence of platinum. In the latter reaction carbon dioxide is 
produced, probably owing to the oxidation of the formaldehyde. There 
is no evidence as to the oxidation products of formaldehyde when milk 
is used as catalytic agent. 

In the presence of certain colloidal metals, methylene-blue is also 
rapidly reduced by free formic acid. The rate of the reaction at 25° 
has been measured by estimating the methylene-blue from time to 
time by a method due to Bernthsen (Abstr., 1886, 53; 1889, 775), 
depending on the use of stannous and ferric chlorides. As chlorides 
retard the reaction, the sulphate of methylene-blue was used for the 
measurements. 

In this case, also, the reaction is exceedingly slow when the platinum 
concentration is relatively small, but above a definite relative concen- 
tration the velocity increases rapidly with increasing concentration of 
platinum. The action is retarded by acids, but accelerated by sodium 
formate. Traces of silver chloride, iodine, potassium cyanide, hydrogen 
sulphide, and other substances exert a powerful retarding action. 
Between 15° and 35°, the rate of the reaction is doubled for a rise of 
temperature of 10°. 

Colloidal palladium, gold, and iridium also exert a catalytic effect on 
the reaction, Analogies are pointed out between the above reactions 


and those attending respiration in plants and animals, G. 8. 


Practical Method for the Calculation of Atomic Weights, 
Results obtained by its Use, and Some Deductions Drawn 
from it. Gustav D. Hinricus (Jon. Sci., 1909, [iv], 23, 731—744). 
—A condensed summary of results given already in Abstr., 1906, ii, 
661 ; 1907, ii, 945 ; 1908, ii, 573, 1027 ; 1909, ii, 653, 723; 1910, ii, 
26. Notes are also given on the atomic weight data available regard- 
ing various groups of elements and the experimental conditions 


which should govern atomic weight determinations in the future. 
T. A. Hf. 


Kinds of Isomerism. Huco R. Kruyr (Ber, 1910, 48, 
540—545).—A theoretical paper, in which the suggestion is advanced 
to classify cases of isomerism, using the term in its widest sense, by 
the aid of the phase rule. Three classes are suggested: (a) two phases 
of one component (phase isomerism), (0) two components (component 
isomerism), (c) two pseudo-components (dynamic isomerism). These 
three classes correspond respectively with those designated by the 
terms physical isomerism, chemical isomerism, and tautomerism. The 
ideas are developed and briefly illustrated by examples. C. 8. 


Reversible Sulphuric Acid Tower for Drying Large 
Volumes of Gases. Preirrer (Chem. Zeit., 1910, 34, 142).—The 
object of the apparatus is to dry large volumes of gases with a 
minimum quantity of sulphuric acid. 
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It consists of a large and wide drying tower, on to the neck of which 
a second inverted tower of like form and size fits air-tight, the whole 
being filled with glass beads. Sulphuric acid is introduced into the 
lower part of the bottom tower, and the apparatus is then turned 
upside down, thus moistening the beads. After the gas has been 
passing for some time, the position of the two towers is reversed, and 
this manipulation is repeated at intervals. L. pe K. 


Extraction of Large Quantities of Heavy Liquids with 
Small Quantities of Light Solvents. Hermann Empx (Apoth. Zeit., 
1909, 24, 663).—The method depends on allowing a heavy liquid, 
such as a fruit juice or a plant extract, to fall, drop by drop, through a 
light solvent, such as ether, whereby any constituents soluble in the 
ether pass into the latter. The apparatus used consists of an ordinary 
cylindrical separating funnel, the outlet tube of which is bent four 
times at right angles, forming a double-hanger-shaped tube, the long 
limb of which is parallel with the bulb of the separating funnel. The 
solvent is placed in the latter toa height slightly above the upper 
level of the bent outlet tube, the tap being closed. The mouth of the 
funnel is placed under the reservoir of liquid, and the outflow from the 
latter is regulated by a pinchcock to small drops. The tap of the 
separating funnel is then turned to permit of an outflow equivalent in 
amount to the inflow of liquid. The process once started goes on 
automatically, and by the use of several separating funnels in 
succession, the complete extraction of large quantities of liquid can be 
readily accomplished. T. A. H. 


A Carrier for Filled Basins or Beakers. J. Epmonp Aps 
(Chem. Zeit., 1910, 34, 151).—A wire ring with three suspending 
wires, for carrying vessels filled with liquid without shaking. 

C. H. D. 


Inorganic Chemistry. 


Behaviour of Dry Nascent Hydrogen. ALEXANDER CH. 
Vournasos (Compt. rend., 1910, 150, 464—465).—Dry nascent 
hydrogen combines with phosphorus, sulphur, or arsenic at 400° 
to form the hydrides of these elements. Combination is effected by 
passing the vapour of the element over heated sodium formate, or by 
heating a mixture of sodium formate and sodium hydroxide with the 
element in a current of hydrogen. Under these conditions, sodium 
formate and sodium antimonite gave small quantities of hydrogen 
antimonide. 

Silicon does not yield the hydride, but small quantities are 
obtained when silicon chloride or sulphide are employed. 
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Ammonia, hydrogen cyanide, and acetylene have been obtained by 
heating an alkali nitrate, cyanide, or carbide with sodium formate. 


W. O. W. 


Preparation of Perchloric Acid from Sodium +Perchlorate. 
Frank C. Matuers (J. Amer. Chem. Soc., 1910, 32, 66—71).—Kreider 
(Abstr., 1895, ii, 444) has described a method for preparing perchloric 
acid by the action of concentrated hydrochloric acid on dry sodium 
perchlorate. The present investigation was undertaken with the 
object of ascertaining the best conditions and the most suitable 
proportions of the reagents to use in order to secure the most 
satisfactory results. It has been found that a yield amounting to 
95% of the theoretical can be obtained in the following manner : Con- 
centrated hydrochloric acid (25—-30 c.c.) is added to sodium per- 
chlorate (20 grams) ; the sodium chloride is collected on an asbestos 
filter, and washed with ten successive portions of hydrochloric acid, 
each of 1 c.c.; the filtrate and washings are heated to 135° in order 
to éxpel the hydrochloric acid. The perchloric acid thus obtained is 
free from chlorides, but contains about 4% of sodium perchlorate. 
This method cannot be used with potassium or barium perchlorate. 


E. G, 


The Luminescence of Ozone. M. Brcer (Zeitsch. Hlektrochem., 
1910, 16, 76).—When ozonised oxygen is heated to 350°, a phos- 
phorescent light is seen. The decomposition of the vapour of liquid 
ozone, in contact with a hot glass rod for example, gives a much 


stronger phosphorescence. T, E. 


Compounds of Selenium with Chlorine and Bromine. 
Ernst Beckmann [with Rup. Hansiian] (Zeitsch. physikal. Chem., 
1910, '70, 1—11).—The preparation and properties of selenium 
chloride, Se,Cl,, and of selenium tetrachloride, SeCl,, are described. 
No evidence has been obtained of the existence of a compound of the 
formula SeCl,. 

When selenium and chlorine are brought together in molar pro- 
portions at — 80°, and the mixture is allowed to warm up to room 
temperature and then heated to 100°, both the chloride, Se,Cl,, and the 
tetrachloride are formed. The former is a clear reddish-brown liquid, 
which decomposes to a considerable extent even when distilled in a 
vacuum, the solid tetrachloride being found in the distillate and free 
selenium in the retort. The chloride, Se,Cl,, does not solidify even at 
—78°. The action of a large excess of chlorine on the chloride leads to 
the formation of the tetrachioride only. 

When selenium and chlorine are brought together in proportions 
required to form SeCl,, the product is a mixture of Se,Cl, and the 
tetrachloride. 

It has already been shown (compare Abstr., 1909, ii, 137) by 
cryoscopic determinations in ethylene dibromide that the molecular 
weight of the lower chloride corresponds with the formula Se,Cl,. No 
suitable solvent for the tetrachloride has been found. The action of 
water on the chlorides is represented by the equations : 
2Se,Cl, + 2H,O =SeO, + 38e + 4HCl and SeCl, + 2H,0 =SeO0, + 4HCl. 
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The action of boiling bromine on selenium leads to the formation of 
the compounds Se,Br, and SeBr,. Ebullioscopic determinations with 
selenium in boiling bromine did not lead to very definite conclusions. 

G. 8. 


Atomic Weight of Phosphorus. I. Analysis of Silver 
Phosphate. Grecory P. Baxter and Grinnett Jones (J. Amer. 
Chem. Soc., 1910, 32, 298—318; Zeitsch. anorg. Chem., 1910, 66, 
97—121).—A summary is given of previous work on the atomic 
weight of phosphorus. Owing to the divergence in the results 
recorded, it was considered desirable to undertake the re-determination 
of the constant. 

In the present paper, an account is given of the preparation of pure 
silver phosphate and its analysis. The methods employed and the 
precautions observed are described in detail. The salt has been 
prepared by the interaction of silver nitrate with sodium and 
ammonium phosphates. Since it cannot be purified by recrystallisa- 
tion, the conditions of precipitation have been so adjusted that the 
salt can be obtained directly in a pure state. The salt may be dried 
by heating it in a current of dry air. It has been found that silver 
phosphate does not adsorb air to a significant extent, and that it has 
D? 6°37. 

Four samples of silver phosphate were prepared for analysis, of 
which two were obtained by means of disodium hydrogen phosphate, 
and the others by means of disodium ammonium phosphate and 
sodium ammonium hydrogen phosphate respectively. The analysis 
was effected by dissolving the salt in nitric acid, diluting the solution 
with water, and pouring it into a slight excess of dilute hydrobromic 
acid. The precipitated silver bromide was collected and weighed, the 
quantity remaining in the filtrate and washings being estimated with 
the nephelometer. 

From the average result of nine analyses, the ratio 3AgBr : Ag,PO, 
has been found to be 1°34562, which, assuming that Ag=107°88 and 
that silver bromide contains 57°4453% of silver, leads to the value 
31:04 for the atomic weight of phosphorus. E. G. 


Allotropic Forms of Phosphorus. A.rrep Stock (Chem. Zeit., 
1910, 34, 254—255).—The author does not agree with Cohen and 
Olie’s conclusions (Abstr., 1909, ii, 998) that there are only two 
varieties of phosphorus, namely, yellow and metallic, red phosphorus 
being a solid solution of yellow phosphorus in the metallic form. If 
this were so, the density of ordinary red phosphorus would point to it 
containing 30% of the yellow variety, which would not be in accord- 
ance with its chemical and physical behaviour. All the phenomena 
observed by Cohen and Olie can be explained on the assumption that 
ordinary red phosphorus is a solid solution of several varieties of-red 
phosphorus in each other (compare Stock and Gomolka, this vol., 
ii, 30). 

The terms “yellow” and ‘ metallic” should be replaced by 
“ colourless”’ and “ Hittorf’s,’”’ since the former variety of phosphorus 
is colourless when pure, and the latter does not possess metallic 
properties. T. 8. P. 
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Transformation of Phosphorus in the Cardioid Ultra- 
microscope. H. Siepentopr (Ber., 1910, 43, 692—694).—When 
white phosphorus, either as the solid or dissolved in carbon disulphide, 
is placed in the quartz cell of the new cardioid ultramicroscope, the 
field of view is at first quite dark. Almost immediately, however, 
white, sub-microscopic points are formed, which gradually increase in 
size and brightness, finally becoming red in colour. In the change 
from white to red phosphorus, there is therefore an intermediate 
colloidal phase formed. 

The photochemical reduction of potassium dichromate and potassium 
permanganate also takes place rapidly in the ultramicroscope. With 
the latter compound, colloidal manganese dioxide is formed as an 
intermediate product. a & 


Adsorption of Arsenious Acid by Ferric Hydroxide. ALBERT 
Reycuuer (J. Chim. Phys., 1910, 8, 10—11. Compare this vol., ii, 
104).—Polemical against Biltz (this vol., ii, 106). The author 
maintains the correctness of his view, that the removal of arsenious 
acid from solution by ferric hydroxide is due to the formation of a 
hydrolysed ferric arsenite. H. M. D. 


The Equilibrium in the Formation of Carbon Disulphide. 
F, Korer (Zeitsch. anorg. Chem., 1910, 66, 73—92).—The reaction 
C+8S, — CS, has been studied at 800—1100°, within which range 
sulphur is diatomic, by passing carbon disulphide vapour through 
a heated tube, and also by passing sulphur vapour over heated 
Acheson graphite. Purified nitrogen was used to sweep the products 
through the apparatus. Tight joints are made by connecting the 
porcelain and glass tubes together with asbestos packing, and 
enclosing in an iron tube containing molten lead. Another form of 
very tight joint is made by packing the space between the glass and 
porcelain tubes with a mixture of ground porcelain and sodium 
silicate, drying slowly, coating externally with a thin layer of 
platinum, and depositing a sufficiently thick layer of silver by 
electrolysis, 

Sulphur and carbon disulphide are condensed by means of ether 
and carbon disulphide. In the decomposition experiments, the 
values of the dissociation constant fall with time. This is shown 
to be due to the formation of silicon sulphide, SiS,, in the tube, 
which then acts as a sulphur carrier, re-converting the carbon set free 
into carbon disulphide. 100K =17°9 at 1009° and 25° at 1110°. 
The heat of formation C (amorph.) +8, (gas.) = CS, (gas.) + 12,500 cal., 
and using Thomsen’s value for © (amorph.) + 2S (solid) = 
CS,(gas.) — 26,000 cal., the value for the volatilisation of 2S (solid) is 
found to be — 38,500 cal. Other experimental values are examined and. 
compared. C. H. D. 


The Separation of Silicon from Silicates and the Possibility 
of obtaining Aluminium from Aluminium Silicates. Karu 
GroppEL (Metallurgie, 1910, '7, 59—63. Compare Moldenhauer, 
Abstr., 1909, ii, 239).—By heating aluminium silicates with silica 
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and carbon in the electric furnace, silicon is obtained, the final slag 
having the composition Si0,,6—7AI,0,. About 3% of cryolite renders 
the slag sufficiently fluid. The product does not contain more silica 
than bauxite, and may therefore be utilised for the production of 
aluminium, C. H. D. 


Helium in the Air of Naples and in Vesuvius. ARNALDO 
Prutti (Rend. Accad. Sci. Fis. Mat. Napoli, 1909, [iii], 15, 203—217). 
—The author finds that it is possible to observe the D, helium line in 
3°5 c.c. of the air of Naples. Zircon from Vesuvius also contains a 
small proportion of helium, its density being low and its radioactivity 
high. Examination of samples of zircon from other sources shows 
that these form two groups, possessing (1) high content of helium, 
high radioactivity, and low density, and (2) low content of helium, low 
radioactivity, and high density. ZT. H, P. 


True Atomic Weights. Stas’ Determinations. III. Lovis 
Dusreuit (Bull. Soc. chim., 1910, [iv], '7, 119—125).—A continuation 
of previous papers (this vol., ii, 34) giving a critical revision of Stas’ 
determinations. The present paper deals with the analysis of 
potassium chlorate by conversion into potassium chloride by (1) 
ignition, and (2) treatment with hydrochloric acid. The apparent 
atomic weights arrived at for the three elements concerned are as 
follows, the two figures given in each case being for the dry and wet 
method of examination respectively : Potassium, 39-0018 and 39-0028 ; 
oxygen, 159914 and 15°9871 ; chlorine, 35°5018 and 35'5028. 

7%, &. &. 


Graphic Representation of the Results of van’t Hoff’s 
Researches on “the Formation of Oceanic Salt Deposits.” 
H., E. Borke (Zettsch. Kryst. Min., 1910, 47, 273—283).—Im a series 
of two-dimensional diagrams is expressed the conditions necessary for 
the crystallisation of the various double salts from aqueous solutions 
containing the components Na, K, Mg, Ca, SO,, Cl. L. J. S. 


Separation and Purification of Dithionates Produced in 
the Decomposition of Silver Sulphite or its Double Salts. 
Henri Bausieny (Compt. rend., 1910, 150, 466—467).—Details are 
given for the preparation of pure potassium dithionate from the 
products obtained by boiling potassium silver sulphite with water. 
Sodium dithionate is prepared by boiling for half an hour an aqueous 
solution of silver nitrate (9 grams) with sodium sulphite (20 grams). 
The clear liquid is treated with barium nitrate, followed by slight 
excess of sodium carbonate ; after filtration, it is neutralised exactly 
with nitric acid and evaporated to crystallisation. The product is 
purified from sodium nitrate by taking advantage of the greater 
solubility of the latter in 50% alcohol. W. O. W. 


The Existence of Real Percarbonates and _ their 
Differentiation from Carbonates with Hydrogen Peroxide 
of Crystallisation. Ernsr H. Ruissenrerp (Ber., 1910, 48, 
566—568).—A solution of potassium percarbonate (K,C,0,) con- 
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taining sodium carbonate (1 mol. percarbonate: 2 mol. carbonate) 
liberates much more iodine from potassium iodide than does a solution 
containing sodium carbonate with hydrogen peroxide of crystallisa- 
tion (1 mol.) and sodium hydrogen carbonate (2 mols.), although 
the former solution is more strongly alkaline than the latter. 

This refutes Tanatar’s criticisms (this vol., ii, 203) of the author’s 
method (this vol., ii, 35) for differentiating between real percarbonates 
and carbonates containing hydrogen peroxide of crystallisation. 

T.S. P. 


Percarbonates. RicHarpD WOoLFFENSTEIN (Zer., 1910, 48, 
639—641).—Polemical against Riesenfeld and Reinhold (this vol., 
ii, 33), pointing out that twelve years ago Hansen obtained a 
potassium percarbonate which was 99% pure (Abstr., 1898, ii, 23). 
It is also maintained that the products resulting from the action 
of carbon dioxide on sodium dioxide and sodium trioxide, namely, 
sodium dioxycarbonate and sodium trioxycarbonate (Abstr., 1908, ii, 
180, 183), are definite chemical compounds. T. 8S. P. 


Sodium Hyposulphite. Max Bazien and Aveust BERNTHSEN 
(Ber., 1910, 48, 501—504).—Polemical against Orloff, who, in a book 
on formaldehyde, deals with hyposulphurous acid, the hyposulphites, 
formaldehydesulphoxylate, etc., and claims to show that the views of 
Schiitzenberger and Grossmann with respect to the constitution 
of the hyposulphites are correct. The conclusions which Orloff 
draws from his own experiments are untrustworthy, since he did 
not take precautions to prevent oxidation of the solutions of the 
hyposulphite used. =. &. &,. 


Hydrolysis of Ammonium Salts of Volatile Acids. Kurt 
Bucu (Zettsch. physikal. Chem., 1910, ‘70, 66—87).—The paper deals 
with the degree of hydrolysis in solutions of ammonium carbonate and 
carbamate and of ammonium phenoxide at 25°. The method of 
measurement employed was to determine the partial pressure of one 
or more of the components by passing a current of indifferent gas 
(electrolytic gas) through the solution, the substances carried over 
being absorbed in suitable reagents. 

In the case of the ammonium carbonate-carbamate mixture, the 
partial pressures both of ammonia and carbon dioxide were determined ; 
the former gas was absorbed in hydrochloric acid, and the latter in 
barium hydroxide solution. From the results, the free and bound 
ammonia and carbon dioxide concentrations and the carbamate and 
hydrogen carbonate concentrations in the different solutions have been 
calculated. The hydrolysis and equilibrium constants are then calcu- 
lated from the above data, and the known equilibrium constants 
concerned by application of the law of mass action, with the following 
results : Hydrolysis constant of the hydrogen carbonate, 

K, = [pity x poo,]/((NH,’] x [HCO,']) = 37—69 ; 
hydrolysis constant of the carbamate, 
K,=(pyuy  poo,)/([NH,’][ NH,CO,']) = 39—84 x 108 ; 
equilibrium constant carbonate/carbamate, 
K, =(NH, ][ HCO,’ ]/[NH,CO,'] = 0°-42—1°68. 
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The above constants are calculated on the assumption of complete 
dissociation of the salt, which is not strictly justified in the relatively 
high concentrations used. 

The value of X, is also calculated from Fenton’s observations on the 
carbonate/carbamate equilibrium at 20—22° (compare Abstr., 1886, 
501). For seven solutions the “constant” only varies between 0°52 and 
0°97, in fair agreement with the above results. 

The hydrolysis constant X, for the hydrogen carbonate has also been 
calculated from the known dissociation constants of the components, 
and the value is about eight times greater than the observed. No 
satisfactory explanation of this discrepancy has been found, 

Most of the data for the hydrolytic dissociation of ammonium 
phenoxide have already been published (compare Abstr., 1908, i, 259). 
The hydrolysis of this salt can also be calculated in an approximate 
way from the increase in the solubility of phenol in water due to 
ammonia, and the experimental results are in fair agreement with the 


theory. G. S. 


Reaction between Ammonium Chloride and Potassium 
Dichromate when Heated. Gerorce B. FRANKForTER, V. H. 
Roeuricw, and E. V. Manuet (J. Amer. Chem. Soc., 1910, 32, 
178—184).—The method of preparing nitrogen by heating a mixture 
of potassium dichromate and ammonium chloride is usually supposed 
to involve the following reaction : 2NH,Cl+K,Cr,0, = Cr,O, + 2KCl + 
4H,O+N,. The authors have observed that the gas thus obtained con- 
tains, in addition to nitrogen, considerable quantities of nitric oxide and 
nitrogen peroxide, and that this equation, therefore, cannot be correct. 
The reaction has been studied, and the following results obtained. 

The reaction which takes place when the mixture is heated at 290° 
is different from that which occurs at a dull red heat, the composition 
of the gas evolved and of the residue left after lixiviation being 
different in the two cases. A mixture of ammonium chloride and 
potassium dichromate does not undergo any change until a temperature 
of 210° is attained. The mixture then becomes yellowish-brown, owing 
to the formation of chromium dioxide. At 260°, a slate-coloured 
residue is obtained, which, on lixiviation with water, leaves small, 
greenish-black, iridescent spangles of a hydrated chromium oxide, 
Cr,0,,2H,O. The change which takes place does not depend cnly on 
the temperature, but also on the proportions of the salts employed. 
At 370°, in presence of a considerable excess of ammonium chloride, 
chromium chloride and ammonia are formed. If, however, the 
potassium dichromate is in large excess, a black residue is obtained, 
together with some unchanged dichromate. Under certain conditions, 
chlorine is liberated, and in some cases, a nitride of chromium is 
produced. It is suggested that the complexity of the reaction is 
largely due to the dissociation of ammonium chloride, which is the 
first change to take place when the mixture is heated. E. G. 


Atomic Weights of Silver, Lithium, and Chlorine. THEODORE 
W. Ricnarps and Hopart Hurp Wiiiarp (J. Amer. Chem. Soc., 
1910, 32, 4—49 *).—1t is pointed out that the present uncertainty 


* and Zeitsch. anorg. Chem., 1910, 66, 229—287. 
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with regard to the atomic weight of silver is very unsatisfactory, 
since most other elements are referred to oxygen through silver, and 
their atomic weights cannot be known accurately until the relation 
between silver and oxygen is definitely established. A review is 
given of the work that has already been done with a view to the 
determination of the oxygen-silver ratio. 

The present paper gives an account of further work on this subject. 
A careful study has been of made of the three ratios: LiCl: Ag(Cl, 
LiCl: Ag, and LiCl : LiClO,, and by means of the last two the ratio 
40:Ag has been calculated thus: 40/LiCl: LiCl/Ag=40/Ag. The 
methods employed to purify the materials and the numerous pre- 
cautions observed to ensure accuracy are described in detail. 

The ratios LiCl: AgCl and LiCl: Ag were first determined. Pure 
lithium chloride was obtained by the following method. The lithium 
was precipitated as fluoride, and this salt was converted into the nitrate 
or perchlorate, which was repeatedly recrystallised. The perchlorate 
was decomposed by heat, whilst the nitrate was treated with ammonium 
carbonate, and the precipitated lithium carbonate converted into the 
chloride. The average of seven determinations of the amount of 
silver chloride precipitated by a weighed quantity of lithium chloride 
gave the ratio LiCl : AgCl = 0295786, corresponding with 6:940 as the 
value of the atomic weight of lithium [Ag=107°880]. In another 
series of seven experiments, in which the amount of silver required 
for complete precipitation with a weighed quantity of lithium chloride 
was determined, the average result gave the ratio LiCl : Ag = 0°392992, 
corresponding with 6-939 for the atomic weight {Ag = 107°880]. 

The ratio LiCl: LiClO, was determined by converting the former 
salt into the latter. This was effected by dissolving a weighed 
quantity of lithium chloride in a slight excess of perchloric acid 
and removing the hydrochloric acid and the excess of perchloric acid 
by passing a current of air through the flask containing the mixture, 
the temperature being so regulated that ebullition did not take place. 
The perchlorate was afterwards fused, dried at 300°, and weighed. 
The gain in weight being due to oxygen alone gave at once the ratio 
40 : LiCl. From the known ratio LiCl : Ag, the atomic weight of silver 
was calculated. The average result of six experiments gave the ratio 
40: Ag=0°593301, whence the atomic weight of silver is 107°871 
[O=16-000]. With this value for the atomic weight of silver, the 
atomic weight of lithium becomes 6°939, and that of chlorine, 35°454. 

E. G. 


Solubility of Silver Chloride, Barium Sulphate, and Calcium 
Sulphate at High Temperatures. Artraur C. Mecuer (J. Amer. 
Chem. Soc., 1910, 32, 50—66).—The conductivity of saturated solutions 
of silver chloride and barium sulphate at 18°, 50°, and 100°, and of 
calcium sulphate at 18°, 50°, 156°, and 218°, has been determined by 
means of the platinum-lined steel bomb described by Noyes and 
Covlidge (Abstr., 1904, ii, 226). From the values of the conductivities, 
the solubilities have been calculated with the following results, 
expressed in milli-equivalents per litre: Silver chloride, 0°0105 at 18°; 
0°0365 at 50°; 0°0147 at 100°. Barium sulphate, 0°0190 at 18°; 
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0:0212 at 25°; 0°0288 at 50°; 0:0334 at 100°. The values found at 
18° are compared with those obtained by Béttger (Abstr., 1906, ii, 656) 
and Kohlrausch (Abstr., 1908, ii, 814). From these data, the heats of 
solution of silver chloride and barium sulphate have been calculated, 
and found to agree fairly well with those recorded by Thomsen. 

In the case of calcium sulphate, the solubilities (in milli-equivalents 
per litre) have been found to be as follows: Gypsum, 29°5 at 18° ; 
30°0 at 50°; 23:3 at 100°. Soluble anhydrite, 22°8 at 100°, and 6°4 
at 156°. Anhydrite, 9°2 at 100°, 2°7 at 156°, and 0°7 at 218°. These 
results are compared with those of previous observers. The solubility 
relations of these three forms of calcium sulphate are represented by 
means of curves. The transition temperature for the metastable 
system (gypsum, soluble anhydrite, solution) was found to be about 97°. 

The equivalent concentrations of the ions in saturated calcium 
sulphate solutions have been calculated, and the results are tabulated. 
It is shown that the ionisation in a solution, saturated with gypsum at 
100°, is 39%, and that in a solution, saturated with anhydrite at 156°, 
it is 45%. The ionisation relations of calcium sulphate are compared 
with those of magnesium sulphate which were studied by Noyes and 
Melcher (Abstr., 1908, ii, 347). The degree of ionisation of calcium 
sulphate is almost identical with that of magnesium sulphate at 18°, 
but is slightly less at 100° and 156°. E. G 


Solubility of Slightly Soluble Calcium Salts in Aqueous 
Solutions of Ammonium Salts, Especially of Triammonium 
Citrate. ArtHuR RiInpDELL (Zeitsch. physikal. Chem., 1910, ‘70, 
452—458. Compare Spiller, Trans., 1857, 10, 110).—The nature of 
the changes occurring when calcium carbonate is dissolved in solutions 
containing certain ammonium salts in varying concentrations has been 
investigated by physico-chemical methods. 

The solubilities in millimols. per litre at 25° of calcium carbonate in 
solutions containing 500 millimols. of the ammonium salts per litre are 
as follows: Ammonium chloride, 5:008 ; ammonium nitrate, 5267 ; tri- 
ammonium citrate, 66°87. It is probable that the first two values are 
due to the usual increased solubility of slightly soluble salts in 
solutions not containing common ions, but the much greater solubility 
in solutions of ammonium citrate indicates the formation of complex 
anions containing calcium. This conclusion has been confirmed by 
cryoscopic and transport measurements. 

The presence of ammonium salts, more particularly the citrate, thus 
renders incomplete the precipitation of calcium, even as oxalate, a 
result important for gravimetric determinations. G. 8. 


Red Lead. III. Jarostavy MirBaver (Chem. Zeit., 1910, 34, 
138—140. Compare Abstr., 1909, ii, 889).—Experiments above the 
optimum temperature for the formation of red lead show that the 
decomposition in a vacuum is complete at 530°, the temperature being 
higher when oxygen, air, or carbon dioxide is present—about 600° for 
oxygen. 

The curve of decomposition of lead peroxide has breaks indicating 
the formation of the oxides: Pb,O,, Pb,O,, and PbO. C. H. D. 
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Liquid—Crystalline Phases of the Monohalides of Thallium 
and Silver. H. Sroirzenserc and M. E. Hurn (Zeitsch. physikal. 
Chem., 1910, '71, 641—648).—It has been known for a long time that 
silver iodide exists in a liquid-crystalline form, and the authors now 
show by microscopic observations that the same is true for the chloride 
and bromide of silver and the three, halides of thallium. The proof 
of this statement was obtained by observations of the fused salts as 
they solidified, and also by noticing that small dust particles which 
were in motion in the amorphous fused mass continued their movements 
in the liquid-crystalline phase. 

In the case of the chloride and bromide of thallium ‘and of silver 
bromide, the solid phase formed on cooling is succeeded by a second 
solid regular phase. The regular phases of the chlorides and bromides 
of thallium and silver become anisotropic on cooling to room tempera- 
ture, and there is some evidence that the two iodides can also exist in 
anisotropic forms at low temperatures. 

The phenomena observed as the individual salts solidify are described 
in detail. The melting points of the salts are as follows: Thallium 
chloride, 407° ; the bromide, 441° ; the iodide, 422° ; silver iodide, about 
500°. G. 8. 


Mercury Haloids. J. S. van Nest (Zeitsch. Kryst. Min., 1910, 
47, 263—272).—Mixed crystals of mercuric chloride (D 5°451 ; a:b:e= 
07251 :1:1:0697) with mercuric bromide (D 6064; a:b:c= 
0°6826 : 1 : 1°7953) are all orthorhombic, but of three kinds, differing 
in habit, cleavage, and optical orientation. Those containing from 
100% to 434% HgCl, are isomorphous with the pure chloride, and have 
a prismatic habit parallel to the prism m{110}; a@:6:c varies from the 
value given above for the pure chloride to 0°7067 :1:1°0464. There 
is then a gap in the series. Crystals containing from 29% to 24% HgCl, 
are prismatic in the direction of the brachydome u{012}; these are 
probably to be considered as belonging to the double salt, 

HgCl,,2HgBr, (a: b:c=0°6284:1 : 10242), 
with isomorphous mixing of chloride and bromide. After another gap 
in the series, the mixed crystals containing from 10% to 0% HgCl, 
(that is, to the pure bromide) are tabular parallel to c{001}, with 
a:b:c varying from 0°6909:1:-— to the value for the pure 
bromide, 

Mixed crystals of mercuric bromide with yellow mercuric iodide 
(D 6282; a:b:c=0°6269:1:1°7893) form an unbroken series of 
orthorhombic crystals from 100% to 3% HgBr,. With less bromide the 
crystals are isomorphous with the red, tetragonal mercuric iodide 
(D 6:294; a@:e=1:2°008). Mercuric chloride is thus dimorphous, 
and mercuric bromide trimorphous, in these mixed crystals. 

The oxychloride HgC),,2HgO is monoclinic, with 

a@:6:c=1°9782:1:1°0452 ; B=125°57’, 
and appears to be distinct from the monoclinic oxychloride of the 
same composition measured by Blaas in 1879. Crystalline scales of 


the oxychlorides HgCl,,3HgO and HgCl,,4HgO were also prepared. 
L. J.S. 
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Dimercurammonium Bromides. H. Gaupecnon (Compt. rend., 
1910, 150, 467—470. Compare Abstr., 1909, ii, 670).—The reaction 
2HgBr, + 4NH, = NHg,Br,~vNH,Br + (3 -«)NH,Br has been studied 
by allowing the system 2HgBr,+4NH, to remain with water in 
different proportions at 8—10° until equilibrium was obtained, and 
then determining the composition of the precipitate and the residual 
solution. The results are given in the form of a table, from which it 
appears that three solid phases exist, corresponding with the com- 


pounds : 4NHg,Br,HgBr, ; NHg,Br,NH,Br, and NHg,Br,3NH,Br. 
W. O. W. 


Action of Thionyl and Sulphuryl Chlorides on Mercury and 
Mercuric Oxide. H. B. Nortu (J. Amer. Chem. Soc., 1910, 32, 
184—187).—It has been stated by Spelta (Abstr., 1904, ii, 479) that 
sulphuryl chloride does not react with red mercuric oxide even on 
prolonged heating, but that with yellow mercuric oxide the reaction 
takes place according to one of the following equations: 2Hg0+ 
80,Cl, = HgSO, + HgCl, and HgO + 80,Cl, = HgCl,+S0O,. The present 
author has repeated this work, and has also studied the action of 
sulphuryl chloride on mercury and of thionyl chloride on mercuric 
oxide and mercury. 

Yellow mercuric oxide reacts slowly with sulphuryl chloride at the 
ordinary temperature, with formation of a mixture of mercurous and 
mercuric chlorides. If the yellow oxide is heated with an excess of the 
reagent at 150° in a sealed tube, mercuric chloride and sulphur trioxide 
are formed, with not more than mere traces of sulphate. The red oxide 
was found to behave similarly at 160—180°. 

Sulphury! chloride reacts with mercury at 160—180° in accordance 
with the equation: Hg+S0O,Cl,=HgCl,+S0,. When an excess of 
mercury is used, the solid product consists entirely of mercurous 
chloride. 

When thionyl chloride is heated with mercuric oxide at 160° ina 
sealed tube, mercuric chloride, sulphuryl chloride, and sulphur mono- 
chloride are formed, thus : HgO + 5SOCI, = HgCl, + 380,Cl,+8,Cl,. If 
the thionyl chloride is not present in large excess, the reaction probably 
proceeds according to the equation: HgO +SOCI, = HgCl, + SO,. 

If thionyl chloride is heated with mercury at 150° in a sealed tube, 
a reaction takes place in accordance with one of the following equations, 
depending on the proportions of the reagents used: Hg+4SOCl,= 
HgCl, + 280,Cl, +8,Cl, ; 3Hg + 4SOCI, = 3HgCl, + 280, + 8,Cl,. 

E. G 


Specific Heat of Pure Yttrium Oxide. Sxpastran M. Tanatar 
and I, Votsansky (J. Russ. Phys. Chem. Soc., 1910, 42, 96—102),—In 
order to. determine the valency of yttrium, the authors have measured 
the specific heat of carefully purified yttrium oxide. 

Commercial “ pure yttrium oxide” contains an appreciable proportion 
of erbium oxide, from which it was freed by means of the sulphate and 
propionate, the latter crystallising well from water. The purity of the 
oxide obtained in this way was established by analysis of the fumarate 
and propionate. The pure oxide, which was obtained as a white 


a ee 
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powder, has D’**-* 5-326—5:380; Cleve gave 5°028, Nilson and 
Pettersson (Abstr., 1880, 838) 5:046, and Muthmann and Bohm 
(Abstr., 1900, ii, 209) 4:°842. Determination of the specific heat of 
the oxide by Berthelot’s method (compare Tanatar, Abstr., 1907, ii, 
261) over a temperature interval of 80° gave the mean value 0° 11729, 
the molecular heat being 26°507 ; the corresponding values given by 
Nilson and Pettersson (loc. cit.) were 0°1026 and 23°1876. The atomic 
heat of oxygen in the oxides, R,O,, of arsenic, bismuth, chromium, 
iron, antimony, boron, and aluminium varies roughly between 4 and 
5; taking the number 4:5, the value 26°507 for the molecular heat of 
the oxide gives 6°503 for the atomic heat of yttrium, and thus confirms 
the tervalency of the metal. T. H. P. 


Alumina from the Oxidation of Aluminium Amalgam in 
Air. P. Rocrer Jourpain (Compt. rend., 1910, 150, 391—394. 
Compare Zunino, Abstr., 1900, ii, 348).—The aluminium oxide 
produced by the spontaneous oxidation of aluminium amalgam contains 
465% of water, but does not appear to be a definite pentahydrate, 
as stated by Zunino, It is capable of absorbing more water when 
exposed to moist air, and when placed in a dry atmosphere, or if heated 
to 200° in a vacuum, water is slowly lost, but the weight does not 
become constant even after several days. ‘The calcined oxide is very 
hygroscopic. W.0. W, 


The Manganate Fusion. Paut Askenasy and 8. KLonowsk1 
(Zettsch. Hlektrochem., 1910, 16, 104—114).—The oxidation of the 
lower oxides of manganese to potassium manganate by heating them 
with potassium hydroxide in an atmosphere containing oxygen is 
investigated. 

The dissociation pressure of manganese dioxide (artificially prepared) 
is found to be: at 382°, 23 mm.; at 448°, 125 mm.; at 478°, 
200 mm., and at 536° more than 1040 mm. The purest potassium 
manganate which could be prepared contained a small excess of 
potassium hydroxide, and its dissociation pressure was found to be, at 
410°, 2 mm.; at 454°, 5 mm.; at 548°, 40 mm. ; at 586°, ]09 mm. ; 
at 616°, 235°5 mm. ; at 652°, 568 mm. ; and at 668°, 763 mm. 

In the fusion experiments the potassium hydroxide was usually 
added to the powdered manganese oxide in the form of a strong 
solution, the mixture being then dried and powdered. Drying the air 
or oxygen improves the yields slightly. The results obtained, starting 
with manganese dioxide or manganic oxide, Mn,O,, are almost 
identical. In both cases the quantity of manganate formed increases as 
the temperature rises up to the point at which the pressure of the oxygen 
is equal to the dissociation pressure of the manganate; at higher 
temperatures the manganate is, of course, decomposed. In air the 
best temperature is about 600°; in oxygen it is near 700°. Using an 
excess of manganese oxide, some 60 to 65% of the potassium hydroxide 
employed is converted into manganate under the best conditions. 
Prolonging the time of heating beyond one hour does not increase the 
yield materially. The absorption of oxygen takes place at 240°, but’ 
more slowly than at higher temperatures. T. E. 
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Alkali Mangani-manganates. Victor AvcerR (Compt. rend., 
1910, 150, 470—472. Compare Abstr., 1904, ii, 262; Sackur, this 
vol., ii, 214, 215).—The author confirms the existence of Sackur’s 
salts, 5K,0,Mn,0,, and 2Na,0,Mn,0,, and in the case of the sodium 
salt has succeeded in isolating the substance, but not in a state of 
purity. This was accomplished by heating in a silver crucible 
10 grams of potassium permanganate with 100 grams of sodium 
hydroxide and 20 c.c. of water. The crystalline mass was washed 
with a concentrated solution of sodium hydroxide, when the compound 
was obtained as a micro-crystalline, bluish-green powder, which under- 
went immediate decomposition on treatment with water. 

W. O. W. 


The Equilibrium Diagram of Iron-Carbon Alloys. E. Hryn 
(Zettsch. Elektrochem., 1910, 16, 102—-104).—Polemical. A reply to 
Wiist (Abstr., 1909, ii, 1017). T. E. 


The Decarburisation of Iron by Gaseous Oxidising Agents. 
Hans Becker (Metallurgie, 1910, '7, 41—59).—The behaviour of iron 
containing carbon in contact with mixtures of carbon monoxide and 
dioxide has been studied. The extevt to which white cast-iron, or iron 
containing temper-carbon, is decarburised increases with the per- 
centage of carbon dioxide and with the temperature. A mixture of 
gases which is without action on the carbon content of tempered cast- 
iron contains 30% CO, at 800°, 12% at 900°, and 2°85% at 1000°. The 
action on white iron at 800° is less, whilst at 800° and 1000° no 
difference can be observed between the behaviour of the two kinds of 
iron. This is considered to favour Wiist’s view (Abstr., 1908, ii, 286), 
that in the production of malleable cast-iron the carbon is always 
converted into temper-carbon before being oxidised. 

Oxidation of the iron does not take place if the mixture contains 
28% of carbon dioxide at 900° or 24% at 10(0°, and such mixtures are 
therefore suitable for decarburisation. C. H. D. 


The Influence of Antimony and Tin on the Iron-Carbon 
System. Pavut Gorrens and K. Exuinecen (Metallurgie, 1910, 7, 
72—79).— Antimony and tin modify the equilibrium of iron and 
carbon in the same way as phosphorus (Goerens, Abstr., 1909, ii, 
892), forming a compound with the iron, and giving rise to a ternary 
eutectic. Antimony greatly lowers the solubility of carbon in iron, 
whilst tin has less effect. 

In an alloy containing 35% C, antimony lowers the initial freezing 
point of the austenite, and also the eutectic temperature, until the 
latter coincide at 1090° and 5% Sb. The ternary eutectic, composed 
of austenite, cementite, and the antimonide, Fe,Sb,, solidifies at 
950°. In an alloy containing 3% C, the austenite curve meets that 
of the binary eutectic at 1070° and about 14% Sb. The freezing- 
point surface is thus made up of three surfaces, corresponding with 
the separation of austenite (containing some antimony in solid 
solution), cementite, and antimonide. The formation of pearlite at 
690° is unaffected by the presence of antimony. Microscopical 
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examination confirms these results. The antimonide is less readily 
coloured on heat-tinting than cementite. The antimony may be 
estimated by precipitating as sulphide, dissolving in hot hydrochloric 
acid, and titrating with /1l-potassium bromate, with indigotin as 
indicator. 

The ingots obtained when tin is added are often not homogeneous, 
owing to the formation of two liquid layers. The system resembles 
that in which antimony is present, the eutectic point being near 950°. 
The pearlite point is practically unaltered. The composition of the 
stannide is unknown. C. H. D. 


Positive Ferric Hydroxide. Hxrrmann W. Fiscuer (Zeitsch. 
anorg. Chem., 1910, 66, 37—52. Compare Malfitano, Abstr., 1909, 
ii, 473).—A study of the dehydration curves of natural and artificial 
colloidal ferric hydroxides shows that limonite is identical with the 
yellow colloid, whilst hematite is identical with the glistening, 
blackish-red product obtained when ferric chloride solution is heated 
in a sealed tube. Xanthosiderite and hydrolimonite are merely 
colloids containing variable quantities of water. Goethite is a 
definite, crystalline hydroxide. The yellow colloid, or natural 
limonite, shows a rapid increase in the rate of dehydration when the 


water-content has sunk to 1 mol., the colour changing to red. 
H. D. 


Cobalt-Gold “Alloys. Watrer Want (Zeitsch. anorg. Chem., 
1910, 66, 60—72).—Pure gold and powdered cobalt may be fused 
in nitrogen in porcelain tubes. The cobalt at first attacks the 
porcelain, but the oxide present being thus removed, subsequent 
fusions do not cause any further attack. Pure cobalt is readily 
undercooled, a quantity of 20 grams being cooled as much as 216° 
below its freezing point, solidification then taking place suddenly. 
The same behaviour is observed in the alloys. 

The freezing-point curve consists of two branches, meeting at a 
eutectic point at 997° and 72°9 atomic % of gold (90% Au). The 
saturated solid solutions contain 3'5% and 94% Au respectively. The 
microscopic structure is in accordance with these conclusions. 

The whole of the alloys are magnetic. The magnetisability falls 
with increasing gold-content, rapidly at first, and then more slowly. 
It increases with the temperature, being three times as great at the 
eutectic temperature as in the cold. 

The crystals rich in cobalt must be regular above 1140°, being 
isomorphous with f-cobalt, but assume hexagonal forms in the 
a-condition. C. H. D. 


Readily Soluble Polychromates of the Heavy Metals. 
Max Grocer (Zeitsch. anorg. Chem., 1910, 66, 7—19).—The soluble 
dichromates of the heavy metals can only be crystallised by slow 
evaporation of their solutions in a vacuum (Schulze, Abstr., 1896, ii, 
24). For the present investigation, the carbonates were prepared by 
dropping a solution of the metallic chloride into a cold solution of 
ammonium carbonate saturated with carbon dioxide. The precipitate 
was left in contact with the solution until no further microscopic 
change occurred, and was then washed with cold water and dried. 
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The dichromates were prepared by dissolving the carbonates in 2- 
chromic acid. 

Zinc dichromate, ZnCr,O,,3H,O, forms transparent, orange crystals. 
Evaporation of the mother liquor yields an insoluble basic salt, the 
solution then containing a more soluble salt, which is obtained from 
an acid solution in transparent, dark red, deliquescent crystals of zinc 
trichromate, ZnCr,0,),3H,0. 

Cadmium dichromate, CdCr,O,,H,O, behaves similarly, the solutions 
decomposing on evaporation into an insoluble orange powder and 
cadmium trichromate, CdCr,O,,,H,O, which forms dark red, deliques- 
cent, crystalline crusts. 

Cupric dichromate, CuCr,0,,2H,O, also decomposes when its 
solution is evaporated, but the trichromate further decomposes 
on evaporation into the dichromate and cupric tetrachromate, 
CuCr,0,,,2H,O, which forms small, deliquescent crystals, decomposed 
by water. 

Solutions of nickel dichromate do not crystallise well, and the 
trichromate has only been obtained in anamorphous condition. Cobalt 
dichromate, CoCr,O,,H,O, is semi-crystalline, and solutions which 
should yield the trichromate deposit greyish-black crusts, which 
may contain a dichromate of tervalent cobalt, formed according to the 
equation: 2CoCr,O0, = Co,(CrO,),+CrO, in the presence of an excess 
of chromic acid. 

It has not been found possible to prepare a homogeneous manganous 
dichromate, the chromic acid oxidising a part of the manganese to 
manganese dioxide. C. H. D. 


Molybdenum Dichloride. ArtHur Rosennem and Franz Koun 
(Zettsch. anorg. Chem.,1910, 66, 1—6).—A molybdenum dichloride was 
described by Blomstrand (J. pr. Chem., [i], 1857, '71, 449; 1859, '77, 
88 ; 1861, 82, 433), and was found to exhibit abnormal properties. 
By heating aluminothermic molybdenum in chlorine, a yellow product 
is obtained, which always contains other chlorides. Recrystallisation 
from concentrated hydrochloric acid gives yellow needles. Blomstrand’s 
formula, Mo,Cl,,6H,O, is not confirmed, the analyses corresponding 
with the formula: Mo,Cl,,HCl,4H,O. The crystals lose hydrogen 
chloride in air, becoming green, but become yellow again in an atmos- 
phere of hydrogen chloride. The reaction with an ammoniacal silver 
solution proves the molybdenum to be bivalent. Heating at 100° or 
130° in hydrogen chloride yields a yellow residue of Mo,Cl,,H,O. 

Water at first removes only one chlorine atom from the compound 
Mo,Cl,,HC1,4H,O, but when it is dissolved in potassium hydroxide 
and precipitated with acetic acid, the precipitate has the composition 
Mo,Cl,(OH),. Blomstrand’s formula for the compound with ammonium 
chloride, (NH,),Mo,Cl,,2H,O, could not be confirmed, the analytical 
results not corresponding with any simple formula. The pyridinium 
salt has the composition : 3C;NH,,H,Mo,Cl,,3H,O. C. H. D. 


Two New Complex Acids. Arturo Muioxati (Zeitsch. physikal. 
Chem., 1910, '70, 330—334. Compare Abstr., 1908, ii, 595).—One 
of the acids in question was prepared by boiling potassium tellurate 
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and potassium molybdate, and gradually adding sufficient nitric acid 
to render the solution moderately acid ; on cooling the filtered solution, 
lustrous crystals are obtained, which are purified by recrystallisation 
from water acidified with hydrochloric acid. The same product is 
obtained by starting with telluric acid and yellow molybdic acid ; in 
this case, it is necessary to add potassium hydroxide and nitrate to 
prevent the solution from becoming too strongly acid. It has the 
composition Te,O,,K,,,12M00,,18H,0, or, possibly, 
TeO,HK,,6Mo0,,8H,0 ; 

its constitution has not yet been established. 

When formic acid is added to ammonium molybdate and the solution 
warmed, slender, colourless, granular crystals separate; an exactly 
similar result is obtained when potassium molybdate is used. 
The composition of these salts corresponds with the formule: 
OH:CH(Mo,0,NH,),,2H,O and OH-CH(Mo,0,K),,H,O ; they cannot 
by recrystallised from hot water without decomposition. The 
investigation is being continued. G. 8. 


Arsenosomolybdates. Fritz Eppram and Hermann FEIDEL 
(Zettsch. anorg. Chem., 1910, 66, 53—59).—A solution of 3 mols, 
of potassium carbonate, 6 mols. of molybdenum trioxide, and | mol. of 
arsenious oxide deposits crystals of potassium molybdate, and then a 
white mass, which crystallises from water, and is the salé, 

3K,0,As,0,,5Mo0,,3H,0. 
A second salt, 3K,0,As,0,,8M00,,18H,O, forms white crystals ; 
D6 3:15. A sodium salt, Na,O,As,O,,2Mo00,,6H,O, forms large, 
rectangular crystals ; D16 3-43. The salt, 2Na,0,As,0,,4Mo00,,13H,0, 
has also been obtained. Crystalline ammonium salts could not be 
prepared, but an ammonium barium salt, probably 
3(NH,),0,2Ba0,5As,0,,10M00,50H,0, 
D6 3:14, has been prepared. Two ammonium cupric salts, 
(NH,),0,Cu0,2As,0,,4Mo00,,2H,O, 
octahedral crystals, D'® 2°50,and 2(NH,),0,Cu0,3As,0,,6Mo00,,13H,0, 
short, hexagonal prisms, D!° 3:17, have been obtained. C. H. D. 


Dissimilarity in Properties of Dextro- and Levo-rotatory 
Forms of Potassium Silicotungstate, and, in general, of 
Optically Active Crystals. Hiprotyre Copaux (Compt. rend., 
1910, 150, 475—477).—Wyrouboff has shown that.aqueous solutions 
of Marignac’s salt, 4K,0,24W0O,,2Si0,,36H,O, deposit dextrorotatory 
crystals (Abstr., 1897, ii, 173). Levorotatory crystals, however, are 
occasionally formed, and when a fresh solution is inoculated with one 
of these, only the levo-form is deposited. A solution of the levo- 
rotatory crystals, however, only yields the dextrorotatory crystals, 
unless inoculated. Both forms occur in highly refractive, hexagonal 
prisms terminated by hexagonal pyramids, and there appears to be no 
crystallographic differences between them. The two modifications 
have almost the same solubility, but the dextrorotatory variety 
crystallises more rapidly and undergoes dissolution more slowly than 
the levorotatory modification. Similar phenomena have been observed, 
although in a less marked degree, with potassium metatungstate, 
borotungstate, silicomolybdate, and chlorate. W. O. W. 
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Metallic Titanium. Lupwic Weiss and Hans Kaiser (Zeitsch. 
anorg. Chem., 1910, 65, 345—402).—Potassium titanifluoride is most 
conveniently prepared by fusing rutile with potassium hydrogen 
fluoride, and crystallising the product from water containing a little 
hydrofluoric acid. It does not contain water of crystallisation. Reduc- 
tion with sodium yields an amorphous product containing 68—76% Ti, 
or 86% after a repetition of the reduction. If massive aluminium is 
added to fused potassium titanifluoride, a vigorous reaction occurs, and 
a crystalline product having the formula A],Ti, is obtained. 

Titanium is only very incompletely oxidised by heating in air. For 
analysis, the titanium is heated in air, fused with potassium hydrogen 
sulphate, dissolved in sulphuric acid, neutralised with ammonia, and 
boiled. The precipitate is ignited, and weighed as titanium dioxide. 
If aluminium is present, the ammonia precipitate is warmed with 
acetic acid, which dissolves the aluminium, or the ignited precipitate 
is fused with sodium carbonate and borax and extracted with water, 
only the titanium remaining insoluble. Titanium may be estimated 
volumetrically by Newton’s method (Abstr., 1908, ii, 325), or colori- 
metrically with hydrogen peroxide. 

After compressing into rods and heating electrically in a hydrogen 
or nitrogen vacuum, the compact product contains 97°5% Ti, and melts 
at 2200—2400°. It is not possible to remove the whole of the 
aluminium,.if present, by volatilisation. The metal is completely con- 
verted into nitride by heating in nitrogen. Titanium has D'-”5:174; 


specific heat, 0°1418 ; heat of combustion, 24°443 cal. per equivalent. 
C. H. D. 


Titanium. Marruew A. Hunter (J. Amer. Chem. Soc., 1910, 32, 
330—336).—It is shown that pure titanium cannot be obtained either 
by the methods of Berzelius (Ann. Phys. Chem., 1825, [ii], 4, 3) and 
Wohler and Deville (Compt. rend., 1857, 45, 480), which consist in 
the reduction of the titanifluorides with alkali metals, or by Moissan’s 
method (Abstr., 1895, ii, 272) of reducing the dioxide by means of 
carbon. By a modification of Nilson and Pettersson’s method (Abstr., 
1887, 778), however, in which titanium tetrachloride is reduced with 
sodium in an air-tight steel cylinder, a yield of pure metal has been 
obtained amounting to 90% of the theoretical. 

Titanium resembles polished steel in appearance. It is hard and 
brittle when cold, but is remarkably malleable at a low red heat. The 
metal has D 4°50, and m. p. between 1800° and 1850°. E. G. 


Zirconium. Epcar Wepexinp and 8. Jupp Lewis (Annalen, 
1910, 371, 367—387. Compare Trans., 1909, 95, 456).—An 
investigation of the chemical and physical properties of several 
specimens of zirconium of various degrees of purity, analyses of many 
of which have been recorded previously (loc. cit.). The pure metal has 
not yet been obtained, but a sample has been prepared by a method to 
be described later, which contains 97% of the element. 

The following physical properties of the pure metal have been 
deduced from the results obtained with the various specimens: m. p. 
2330—2380°; D 6°39; specific heat, 0:°0683—0:0735 ; hardness, 
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6'5—7:0 ; the fused metal has roughly the same electrical conductivity 
as brass, and becomes coated with a film of oxide when used as the 
anode, with platinum as a cathode, in the electrolysis of dilute hydro- 
chloric acid; it falls between platinum and silver in the electrical 
tension series, the first members of which run in the order: Au, Pt, 
Pd, Ta, Zr, Ag, Hg, Cu, etc. 

Metallic zirconium is not attacked by water, neither is it acted on 
by the air; when heated in air at 100—200°, it slowly absorbs 
nitrogen, which becomes displaced subsequently by oxygen. It absorbs 
hydrogen at a red heat, and combines with chlorine, bromine, iodine, 
stlphur, and phosphorus at a moderate temperature; when acted on by 
ammonia at a dull-red heat, it yields a greyish-green powder, which 
evolves ammonia when heated in a Bunsen flame, but not when treated 
with water. Unlike titanium and silicon, zirconium does not readily 
alloy with iron; a ferrozirconium containing 1% of zirconium was 
obtained by heating the components together in a vacuum. 

Zirconium is dissolved quite readily by dilute solutions of hydro- 
fluoric acid, but is not attacked by nitric acid, and only slightly by 
hydrochloric acid; it dissolves slowly when warmed with strong 
sulphuric acid, but if heated rapidly with the acid, a violent reaction 
ensues, which leads occasionally to an explosion ; aqua regia does not 
act on the metal immediately. 

Zirconium is not attacked by aqueous alkalis, but reacts with the 
fused alkali hydroxides ; it reacts with explosive violence when fused 
with potassium nitrate, also when heated with certain oxides, such as 
copper oxide, lead oxide, ete. W. H. G. 


Bismuth Peroxides. ALExANDER GuTBIER and R, Binz 
(Sttzungsber. physikal.-med. Soz. Erlangen, 1908, 40, 96—104. Com- 
pare Abstr., 1907, ii, 181; 1908, ii, 701 ; 1909, ii, 407).—Alkaline 
solutions of hypochlorites react slowly with bismuth compounds, 
especially with the basic nitrate, yielding brown products. The 
velocity of oxidation increases with the alkalinity of the solution. 
The products are never homogeneous, but after extracting with cold 
concentrated nitric acid, a brown residue containing active oxygen is 
obtained. These products are not identical with “bismuthic acid.” 
Potassium permanganate does not convert bismuth compounds into a 
peroxide. C. H. D. 


Halide Bases of Tantalum. Wiiiam H. Cuapin (J. Amer. 
Chem. Soc., 1910, 32, 323—330).—Van Haagen (Diss., 1909), in 
attempting to prepare a lower bromide of tantalum by reducing the 
pentabromide with hydrogen, obtained a small quantity of a green 
compound, which is very stable and has remarkable tinctorial properties. 
A tantalum chloride of similar character has been obtained by Chabrié 
(Abstr., 1907, ii, 477) by reducing the pentachloride with sodium 
amalgam, and was regarded by him as the dichloride, TaCl,,2H,0. 

It has now been found that by means of Chabrié’s method; Van 
Haagen’s bromide can be obtained in a yield of about 15% of the 
theoretical. The product thus prepared is remarkably pure, and con- 
sists of minute, black, hexagonal crystals, but the powdered substance 
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is dark green. Analysis has shown that the compound is not a 
dibromide, but has the composition Ta,Br,,,7H,O. On treatment with 
silver nitrate, it is found that only two of the bromine atoms are in 
the ionic condition, and the compound must therefore be represented by 
the formula (Ta,Br,,)Br,,7H,O. The molecular weight has been con- 
firmed by cryoscopic and ebullioscopic determinations. When the 
substance is treated with sodium hydroxide, it is converted into the 
hydroxide, Ta,Br,.(OH),,10H,O, which forms thin, hexagonal plates. 
On dissolving the hydroxide in hydrochloric acid or evaporating a 
solution of the bromide with hydrochloric acid, the corresponding 
chloride, (Ta,Br,,)Cl,,7H,O, is produced. The iodide, (Ta,Br,,)1,,7H,O, 
has also been prepared. Since in these compounds the complex 
Ta,Br,. acts like a single element or base, it is proposed to term it 
“bromotantalum.” The compounds which have been described re- 
ceive the corresponding names of bromotantalum bromide, hydroxide, 
chloride, and iodide. 

Chabrieé’s chloride (loc. cit.) has been found to be analogous to bromo- 
tantalum bromide, and is therefore to be regarded as chlorotantalum 
chloride, (Ta,Cl,,)Cl,,7H,0. E. G. 


Optics of Colloidal Gold. Luicr Rowia (Atti R. Accad. Lincei, 
1910, [v], 19, i, 141—146).—By the action of glycerol, either alone 
or in presence of increasing amounts of potassium carbonate, on 
dilute gold chloride solution, the author has prepared colloidal gold 
solutions varying in colour from blue through violet to red, and in the 
number of granules from 4x10’ per cub. mm. to zero. Spectro- 
photometric measurements show that Beer’s law holds for the red 
solution in which no granules were observed (compare Scarpa, Abstr., 
1908, ii, 244). The-violet gold is further shown to be a mixture of 
the blue and red forms (compare Steubing, Abstr., 1908, ii, 600). 

T. H. P. 


Solubility of Gold in Nitric Acid. Frepreric P. Dewey (J. 
Amer. Chem. Soc., 1910, 32, 318—323).—It has been stated repeatedly 
that in parting gold from silver in assaying, some gold is liable to be 
dissolved by the nitric acid used. A study has now been made of this 
question, and the results of several experiments are recorded. 

It has been found that, under certain conditions, gold does dissolve 
slightly in concentrated nitric acid. For example, if a small piece of 
gold is alloyed with 2‘5—3 times its weight of silver, and the silver 
is afterwards removed by means of dilute nitric acid, the residual gold, 
if boiled for a few minutes with concentrated nitric acid, will dissolve 
sufficiently to furnish a distinctly yellow solution. The effect of the 
solubility of gold is negligible in ordinary ore assays unless the ores are 
unusually rich, but is of importance in the assay of bullion. E. G. 


Preparation of Platinum-black. F. Anex. McDermorr (J. 
Amer. Chem. Soc., 1910, 32, 336—338).—Kastle and Elvove (Abstr., 
1904, ii, 481) have found that platinum-biack, prepared by precipita- 
tion with zinc, contains an appreciable amount of the latter metal, and 
that this affects its properties and is difficult to 1emove, 
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It is now shown that platinum-black, containing 96°5% of platinum, 
can be obtained by reducing a solution of platinic chloride with 
ordinary sheet aluminium. The product is a dull black, finely-divided 
powder, and appears to have considerable catalytic power. 

E. G. 


The Estimation of Osmium: Osmium Oxides and 
Chlorides. Orro Rurr and Ferp. Bornemann (Zeitsch. anorg. Chem., 
1910, 65, 429—456).—Pure potassium osmate, K,OsO,,2H,O, is pre- 
pared by fusing osmium with potassium hydroxide and nitrate, 
dissolving in water, precipitating with alcohol, and oxidising the 
product with chromic acid in a current of oxygen. The osmium 
tetroxide thus formed is passed into pure potassium hydroxide solution, 
the salt precipitated with alcohol, and dried in a vacuum. 

Osmium may generally be estimated by reduction to the metallic 
state in hydrogen. The hydrated dioxide, however, loses water 
explosively at 100—150°, and must be previously heated at 200° in a 
sealed tube until decomposed, and then cooled in liquid air or solid 
carbon dioxide, the tube opened, and transferred to the reduction tube. 
Some chlorides and fluorides, however, must be first dissolved in 
alcohol and sodium hydroxide, and boiled for an hour ; the precipitated 
hydroxide is then collected and washed. A part remains in a 
colloidal state in the filtrate, and may be brought down by forming a 
precipitate of barium sulphate. By boiling in perfectly neutral solu- 
tion, however, the whole of the osmium may be precipitated. Heating 
should be continued for six hours, as otherwise the hydroxide decom- 
poses explosively on drying. ‘The precipitate, collected on an asbestos 
filter, is dried in a current of carbon dioxide charged with alcohol, and 
then heated at 250° in carbon dioxide, being weighed as osmium 
dioxide. 

For the volumetric estimation, the osmium is oxidised with chromic 
acid, distilled into a receiver containing potassium hydroxide, and, 
after acidifying with sulphuric acid, potassium iodide is added and 
the liberated iodine titrated with thiosulphate. The solution of the 
chloride may also be decomposed by boiling with alkali hydroxide, 
acidified with sulphuric acid, and titrated with permanganate at 60° in 
presence of manganous sulphate. The metal or its oxides may be 
titrated with permanganate in hydrofluoric acid solution. The per- 
manganate method is very suitable for determining the state of 
oxidation of the osmium when the proportion of metal is known. 

Hydrated osmium dioxide, dried over sulphuric acid, has the 
approximate composition OsO,,2H,O. It oxidises gradually in air to 
the tetroxide. The anhydrous dioxide is bluish-black, massive portions 
resembling indigotin. It was not found possible to prepare Moraht 
and Wischin’s osmic acid, H,OsO, (Abstr., 1893, ii, 381). 

Osmium tetrachloride, OsCl,, is prepared by heating osmium to 
650—700° in a slow current of chlorine, allowing the issuing vapours 
to cool slowly in a tube wrapped in asbestos. It forms black, metallic 
crusts, volatilises in a vacuum to a yellow vapour, and is not 
hygroscopic. Water decomposes it very slowly, forming osmium 
dioxide and hydrochloric acid. 
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Osmium trichloride, OsCl,, is obtained when the temperature is 
raised to 1050° and the vapour cooled rapidly, but is then mixed 
with the tetrachloride. When ammonium osmichloride, (NH,),OsCl,, 
is heated at 350° in chlorine, a dark microcrystalline sublimate of 
the trichloride is obtained. It dissolves readily in water. Silver 
chloride only slowly precipitates a grey substance. 

Osmium dichloride, OsCl,, obtained by heating the trichloride to 
500° under reduced pressure and cooling the vapour to — 50°, forms a 
dark brown, insoluble powder. C. H. D. 


Mineralogical Chemistry. 


The Need of a Systematic Study of Optically Active 
Petroleums. lLzro UsseLonpe (Ber., 1910, 43, 608—609).— 
Polemical. A reply to Rakusin (this vol., ii, 45). J.J.S. 


The Mercury Minerals from Terlingua, Texas. WILLIAM 
F. HittEpranp and Wa.LpEmAR T. ScHaturr (Bull. United States Geol. 
Survey, 1909, No. 405, 1—174).—An account is given of the chemical 
and crystallographic characters of kleinite, montroydite, terlinguaite, 
and eglestonite, repeating in greater detail that already published 
(Abstr., 1907, ii, 788). The associated minerals, calcite, gypsum, 
barytes, jarosite, calomel, and native mercury, are also described. 


L. J. 8. 


Composition and Optical Characters of Dolomite from 
Algeria. ArtrHur Hurcuinson.(ep. Brit. Assoc. for 1908, 1909, 701). 
—Colourless, transparent crystals from Biskra gave on analysis : 

FeO. Ca. MgO. CO,. Total. 
0°75 30°31 21°62 47°45 100°31 
corresponding with FeCO, 1:22, CaCO, 54°09, MgCO, 45-20%. The 
refractive indices of the same material are : 
Na. 7. 
1°5022 1°5042 
1°6813 1°6855 
L. J. 8. 


Alstonite. Sreran Kreutz (Bull. Acad. Sci. Cracow, 1909, 
771—800).—Crystals of alstonite from Alston in Cumberland were 
examined in detail with respect to their crystallographic (a:b:¢= 
0°582:1:0°719) and optical characters (a=1:5261, B=1°67]1, 
y=1°671 ; 2E=11°29’—12°44) ; the complex twinning is discussed. 
Analysis gave the following results, corresponding with the formula 
7°6CaCO,,7°7 BaCO,,SrCO, : 

BaO. CaO. SrO. MnO. CO,. Total. Sp. gr. 

48°54 17°60 4°25 trace 29°41 99°80 3°707 
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The physical constants calculated on the assumption that the 
mineral is an isomorphous mixture of aragonite, witherite, and 
strontianite agree to a certain extent, although not completely, with 
the observed values. L. J.S. 


Alstonite and Ulimannite from Durham. Le&onarp J. SPENCER 
(Min. Mag., 1910, 15, 302—311).—The rare species alstonite and 
ullmannite, the latter new to the British Isles, were found in a fault-vein 
intersecting the Coal Measures at the New Brancepeth Colliery, near 
Durham, The material filling the vein consists mainly of massive 
barytes with some witherite ; crystals of both of these minerals are 
described. Alstonite occurs as small, pseudo-hexagonal twinned 
pyramids on the barytes or on the witherite ; the order of succession 
being (1) barytes, (2) witherite, and (3) alstonite, and it is clear that 
the two latter have been derived from the barytes. Analysis of the 
alstonite gave the following results, corresponding approximately with 
the formula BaCa(CO,), : 

Insol. 


BaO. - Cad. SrO. Mn0. (barytes). Sp. gr. 

52°3 18°0 nil 0°06 0°2 3°67 
Ullmannite occurs as crystals of cubic or of octahedral habit, and 
with its good cubical cleavage and bright metallic lustre it closely 
resembles (except in its tin-white colour) the galena with which it is 
associated. It contains nickel (27°87%), antimony (over 52%), sulphur, 
and a trace of iron, but no cobalt or arsenic, and is thus pure 
NiSbS ; D 6°70. The ullmannite and galena often form parallel 


intergrowths, their molecular volumes (31°5 and 31°9 respectively) 
being almost identical. L. J. 8. 


Minerals from the Pegmatites of Madagascar. ALFRED 
Lacro1x (Bull, Soc. franc. Min., 1910, 33, 37—53).—Further notes, 
mainly relating to occurrence and crystallographic details, are given 
respecting the following minerals from the pegmatite-veins of 
Madagascar (Abstr., 1909, ii,57). Tourmaline ; rhodizite (this vol., ii, 
46) ; tabular crystals of pink bery! rich in alkalis (especially cesium), 
to which the name worobeweite is applied (Abstr., 1909, ii, 955) ; 
garnets (grossularite, spessartite,and almandine) ; spodumene ; bityite ; 
felspars ; lazulite, and hambergite. The last-named rare mineral 
is found as large crystals loose in the surface soil at Anjanabonoana 
[? Anjanabonsana]. Analysis by F. Pisani gave the following 
results, agreeing with the formula 4G10,B,0,,H,O. Rather smaller 
crystals of hambergite are also found at Maharitra; these have 
hitherto been mistaken for spodumene : 

G10. B,0;. Na,0, K,0. H,0. Total. 
54°80 35°10 traces 10°95 100°85 


L. J. 8. 


Variscite, from Vashegy, Hungary. Karu ZimAnyi (Math. és 
természettud. Ertesito, Budapest, 1908, 26, 72—76 ; Ber. aus Ungarn, 
1909, 25, 241—245).—A pale apple-green mineral with a botryoidal 
surface encrusts black slate in an iron (chalybite) mine at Vashegy in 
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comitat Gémér. Thin sections under the microscope show a fine- 
grained aggregate with a concentric-shelly arrangement; the grains 
are birefringent; D 2°431; H 4—5. The following analysis. by 
J. Loczka, agrees with the formula Al,O,,P,0,,5H,O, that is, with one 
more molecule of water than is usually assigned to variscite : 


Al,O5, Fe,0,. FeO. Cr,0;. CuO, CaO. MgO. Na,O. K,O. P,O;. H,O. Insol. Total. 
28°83 2°27 0°16 0°73 0°09 0°22 0°10 0°07 0°12 41°98 25°98 0-26 100°81 
L. J. 8. 


[Wolframite and Apatite from Carrock Fell, Cumberland. | 
ALEXANDER Moncrlerr Fintayson (Geol. Mag., 1910, [ vj,'7, 19—28).— 
The quartz-veins of Brandy Gill, on the side of Carrock Fell, traverse 
greisen and carry wolframite (anal. I), scheelite, gilbertite (with 
0°92% fluorine), pale yellow to green crystals of fluor-apatite (anal. IT), 
mispickel, tetradymite, bismuthinite, ete. : 
WO,. FeO. MnO. CaO. MgO. Total. 
I. 76°24 16°39 6°05 1°05 0°11 99°84 
hw  *F. Cl. CaO, Al,0; FeO, MgO. Total. 
II. 40°56 2°98 0°66 54°11 0°87 1°05 0°24 100°47 
The different modes of occurrence of tungsten ores are discussed. 
L. J. S. 


A Variety of Minervite from Réunion. Atrrep Lacroix 
(Bull. Soc. frang. Min., 1910, 33, 34—37).—A soft, white, powdery 
material, collected in 1822 in a basalt cave in the St. Paul district on 
the island of Réunion, gave the following analysis by F. Pisani. Under 
the microscope the material appears to be homogeneous, but it is 
without action on polarised light : 

P,Os. Al,0;. Fe,03. K,O. (NH,),0.  H,0. Total. 
42°70 21°00 2°90 1°20 3°47 29°80 101°07 


Formula: 2A1P0,,(K,NH,,H),PO,,74H,O. The material is, there- 
fore, similar in composition to minervite (Abstr., 1896, ii, 529) and 
palmerite (Abstr., 1906, ii, 544), although it differs in containing more 
ammonium and less potassium. This difference is, however, not 


sufficient to warrant the giving of a new name to amorphous material. 
L. J. 8. 


Carnotite and an Associated Mineral Complex from South 
Australia. Tuomas Crook and Grorcr S. Brake (Min. Mag., 1910, 
15, 271—284).—Carnotite occurs in small amount at Radium Hill, 
near Olary, in South Australia, as a yellow powder in the cracks and 
crevices of an intimate intermixture of ilmenite, magnetite, rutile, 
etc. Under the microscope it shows minute, rhombic plates with 
a perfect basal cleavage, which are orthorhombic in symmetry ; 
perpendicular to the base is an acute negative bisectrix (2E=90° 
about). The carnotite from Colorado shows similar characters under 
the microscope. Material for analysis could only be obtained by 
dissolving the yellow powder from the fragments of gangue ; deducting 
ferric oxide and alumina, and assuming the presence of 5% of water, 
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the re-calculated composition of the carnotite is given uader I. 
Carnotite appears to be a definite mineral species, being essentially a 
hydrous vanadate of uranium and potassium, analogous to autunite 
(hydrous uranium calcium phosphate) : 
U,0, V0; P,0; CaO. MgO. K,O. Na,O. PbO. H,O. Total. 
I. 60°83 21°4 trace 1°3 trace 66 293 17 ([5°0] 99:1 
g& s-‘eoa - sf =~ -—- © 1S = 
TiOy. FeO, FeO. SiO, Cr,03. MnO. ThO,. Ce,05. (La,Di),05. YO, Total. 
II. 51°85 17°87 17°37 1:21 1°60 0°24 0°13 1:26 2°13 1°15 99°85 
Analysis of the associated complex gave II; D 4°33. Under the 
microscope it shows titaniferous magnetite (ilmenite + magnetite) and 
rutile, and in the crevices, carnotite and a brown, optically isotropic 
material, which is possibly tscheffkinite. The rutile (D 4:2) contains 
about 3% iron oxide and about 14% vanadic oxide, and may be 
described as a vanadiferous nigrine. This material is thus clearly 
a mixture of minerals, and the names “‘ davidite’”’ and “ sefstriémite ” 
appear to have been applied to it in error. L. J. 8. 


[Adamite from Thasos, Turkey. “Barytocelestine,”’ from 
Binnenthal, Switzerland.] Vosritca Rosicky (Bull. Intern. Acad. 
Sci. Bohéme, 1909, 18, 21—50).—Granular and columnar adamite 
occurs, together with barytes, in a brownish-yellow matrix containing 
arsenic, lead, zinc, iron, and some calcium; colourless or yellowish, 
etc., crystals line the cavities. The crystals are much intergrown and 
irregular, with vicinal faces [a :b:c=0°9764:1:0°7049]. Analysis 


by H. Némecek gave : 
As,0;. ZnO. FeO. H,0. Total. Sp. gr. 
39°80 56°98 trace [3°22 100°00 4°484 

These results agree closely with the usual formula, and the material 
being quite pure, the distortion in the crystalline growth cannot be 
attributed to isomorphous mixing. 

The erroneous determination of ‘ barytocelestine” from the white, 
crystalline dolomite of the Binnenthal has already been pointed out 
(Abstr., 1908, ii, 508). The crystals are really pure barytes, as 
shown by the following analysis by B. Kuzma: 

Ba. Ca. Sr. SO,. Fe, Al. Total. 
58°54 0°16 nil 41°22 traces 99°92 

“ Barytocelestine” does not exist as distinct crystals, and the 
material analysed from other localities is probably only a mixture of 
barytes and celestite. L. J. 8. 


Occurrence of Salts at Hall, Tyrol. R. Goreny (Z'sch. Min. 
Mitt., 1909, 28, 334—346).—Specimens of granular rock-salt from 
the Salzberg at Hall were found to contain embedded nodules and 
grains of various alkali magnesium sulphates, together with small 
crystals of gypsum and anhydrite. Langbeinite (2MgSO,,K,SO,) 
shows a conchoidal fracture with bright vitreous lustre, and is, in 
part, water-clear, but owing to absorption of water from the 
atmosphere it soon becomes crusted over with a mixture of picromerite 
(MgSO,,K,SO,,6H,O) and epsomite (MgSO,,7H,0). It gave analysis I ; 
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H>4; refractive index, 1-5347(Na). Enclosed in the langbeinite are 
brick-red grains of halite, minute crystals of quartz and iron- 
pyrites, and small grains and crystals of anhydrite, the last being 
sometimes separated from the host by a zone of polyhalite 
(2CaSO,,MgSO,,K,SO,,2H,O). In other specimens, the nodules 
embedded in the rock-salt consist of an intergrowth of langbeinite 
and blédite (Na,SO,,MgSO,,4H,0) : 


MgO. K,0. Na,0. SO,. Total. Sp. gr. 
1. 19°91 22°72 — 57°99 100°62 2°825 
Il. 7°37 — 33°64 58°54 99°55 2°694 
Vanthofite (3Na,SO,,MgSO,; anal. II) was detected as a nodule 
embedded, together with liweite, in blidite. It is water-clear with 
a flat, conchoidal fracture and glassy lustre; H=34; refractive 
indices (Na), a=1°4855, B=1:4876, y=1:4893. The léweite is 
reddish-yellow, with D = 2°374, w= 14896 (Na), «= 1°4712 (Na); it is 
rhombohedral and optically negative (not tetragonal and optically 
positive, as stated by Haidinger in 1846). L. J. 58. 


Gyrolite from Co. Antrim. fFkrizeprico N. A. FLEIscuMann 
(Min. Mag., 1910, 15, 288—293).—The mineral gyrolite has not 
previously been recorded from Ireland. It is found at several places 
in the basaltic lavas near Belfast, where it is associated with various 
other zeolites (faroelite, apophyllite, chabazite, etc.). It occurs as 
small, hemispherical or spherical aggregates of pearly scales; it is 


optically uniaxial and negative ; D 2°35—2°40. A partial analysis of 
material from Cat Carn gave: 


Si0,. CaO. Al,0s. H,0. Total. 
51°69 30°44 3°64 13°44 99°21 


Water determinations of material from other localities gave 13°06 
and 13°30%. L. J. 8. 


Benitoite, its Paragenesis and Mode of Occurrence. GEORGE 
Davis LoupErRBAack. With chemical analyses by WALTER C. BLAasDALE 
(Bull. Dept. Geol. Univ. California, 1909, 5, 331—380. Compare 
Abstr., 1907, ii, 705).—This interesting new mineral is found at a 
single locality in the Diablo Range, San Benito Co., California. It 
occurs, together with neptunite (syn. carlosite), in veins of natrolite, 
which traverse a large, lenticular mass of schistose rocks (largely 
soda-amphibole schists), embedded in serpentine. 

The well-developed crystals of benitoite are trigonal, and afford the 
only known example, amongst minerals, of the ditrigonal-bipyramidal 
class; a@:c=1:0°7344. The largest crystal found is 24 inches across ; 
D = 364—3°67 ; H=64—6}4. Optically uniaxial and positive; 
w=1°757, «=1'804(Na). The pleochroism is intense, the ordinary 
ray being colourless and the extraordinary ray greenish-blue to 
indigo-blue ; the characteristic pale to deep blue colour of the mineral 
is thus entirely due to the extraordinary ray. Colourless crystals are 
rare, and colourless and blue portions sometimes occur in the same 
crystal. The mineral is practically insoluble in hydrochloric acid, but 
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is attacked by hydrofluoric acid. Analyses I and IT are of blue 
erystals, and III of white material : 


Si0,. TiO,,. BaO. Total. 

3 43°56 20°18 36°34 100°08 
II. 43°79 20°00 36°31 100°10 
Ill. 43°61 19°50 37°01 100°12 


The blue colour is possibly due to titanium, which is present only in 
the higher degree of oxidation ; no iron, cobalt, manganese, copper, or 
chromium could be detected. The formula BaTiSi,O, represents a very 
acid titano-silicate. 

A description is given of the lustrous, black, prismatic crystals 
of neptunite (Abstr., 1909, ii, 815). In thin splinters this mineral 
shows a deep blood-red colour ; D=3:18—3:19. 

The natrolite which forms the matrix of benitoite and neptunite 
occurs as granular masses, or as peculiar aggregates of tabular 
crystals ; it gave analysis 1V. 

Amphiboles of various types (actinolite, glaucophane, and crossite 
or crocidolite) occur as green or bluish-green needles in the natrolite 


veins. ‘The type related to crossite gave anal. V : 
HO H,O 
SiO,. Al,0,. FeO. MnO. MgO. CaO. Na,O. K,O. (at110°). (ign.) Total. 
—— 
IV. 47°69 27:14 — — _ — 1574 — 9°56 100°13 
V. 52°94 3°76 18°40 1°44 11°54 5°45 5°11 0°43 1°31 3°72 98°67 


The name joaguinite is applied to minute, honey-yellow or light 


brown, orthorhombic crystals found in the natrolite vein; D 3°85; 
these contain silica, titanium, calcium, and some iron, but they have 
not yet been completely determined. 

Other veins in the same rocks contain crystals of albite, and stellate 
groups of egirite. L. J.S. 


Solution of Heavy Vapours in Zeolites. F. Granpsran (Bull. 
Soc. frang. Min., 1910, 38, 5—32),—Certain zeolites when dehydrated 
may absorb not only air, water, ammonia, etc. (Friedel, Abstr., 1896, 
ii, 481), but also vapours of iodine, bromine, mercury, calomel, cinnabar, 
or sulphur. Chabazite, for example, may take up as much as 27% of 
mercury. Chabazite, gmelinite, levynite, harmotome, and gismondine 
were experimented with in this direction, and examined in detail more 
especially with respect to the marked changes which their optical 
characters undergo. L. J. 8. 


Prismatine and Kryptotile from Waldheim, Saxony. J. 
Unule (Zeitsch. Kryst. Min., 1910, 47, 215—230),—Prismatine occurs, 
together with corundum, sillimanite, kyanite, andalusite, tourmaline, 
etc., in a granulite at Waldheim, in Saxony, from which locality it 
was described by A. Sauer in 1886. It had subsequently been 
identified with the Greenland mineral kornerupine. The orthorhombic 
crystals are small and prismatic in habit, and only rarely show 
terminal faces (a :6:¢=0°8622:1:0°4345]. The colour is yellowish- 
brown, in thin sections colourless; D 3°345; refractive indices, 
a=1-6711, B=1°6826, y=1°6840. The material is fusible only with 
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difficulty, and it is very slowly attacked by hydrofluoric or sulphuric 

acids. Analysis gave : 

SiO, TiO,.* Al,O;. Fe,0, FeO. MgO. Na,O. K,O. H,0. Moisture. Total. 

30°61 O30 42°11 2°21 4°51 15°23 1°85 0°85 1°94 0°14 99°75 
* Due to the presence of rutile. 

The water is expelled only at a high temperature. Formula: 
H,NaMg,Al,,Si,O,,, some of the magnesia being replaced by 
ferrous oxide and some of the alumina by ferric iron. Lorenzen’s 
analysis (1884) of kornerupine reduces to the analogous formula: 
H,Mg,Al,,Si,0,,, with Mg in place of HNa. Prismatine and 
kornerupine are therefore considered to be closely related and iso- 
morphous, although distinct species. 

Kryptotile, described by A. Sauer in 1886 as an alteration product 
of prismatine, is considered to be a compact variety of mica (compared 
with oncosine), but one in which all the alkalis are replaced by 
hydrogen, the formula being H,A1,Si,0,,. L. J. S. 


Mesolite. R. Gérery (7Zsch. Min. Miti., 1909, 28, 77—106. 
Compare Abstr., 1909, ii, 677).—A detailed examination has been made 
of acicular crystals of mesolite from the Faroe Islands ; these are 1—2 
em. in length and 0°3—0°5 mm. in thickness. They have the form of 
nearly square prisms with a perfect prismatic cleavage (mm = 88°30’) 
terminated by a low pyramid. The angular measurements conform 
closely with monoclinic symmetry (a:b:¢ = 0°9747:1:0°3122; 
B=92°), but the optical characters prove that the crystals are really 
triclinic with interpenetrating twinning. Refractive indices (Na), 
a=1°5048, B=1°5050, y= 1:5053 ; the double refraction is thus very 
low. Optic axial angle 2Vy, 82° (red), 86° (Na), 98° (blue). The 
optic orientation and the positive or negative sign vary with the 
temperature. Analysis gave: 

Si0,,  Al,Os. CaO. Na,O. H,0. Total. Sp. gr. 
46°50 26°58 9°72 4°97 12°29 100°06 2°272 

These results correspond with a mixture of one molecule of natrolite 
with two of scolecite, namely, 

Na,A1,Si,0,,,2H,O + 2(CaA1,Si,0,,),3H,0). 
Mesolite is, however, a double salt, and not an isomorphous mixture of 
natrolite and scolecite, as is indicated by the fact that it is triclinic, 
whilst the latter are both monoclinic, and the interfacial angles do 
not lie between the corresponding angles of natrolite and scolecite ; this 
conclusion is also borne out by the optical characters. L. J.S8. 


Beryl from the Pegmatites of Madagascar. Lovis Duparc, 
M. Wunper, and R, Sazor (Bull. Soc. frang. Min., 1910, 33, 53—67). 
—A description is given of crystals of rose-pink and blue beryl 
collected at various places in the neighbourhood of Antsirabé (Abstr., 
this vol., ii, 210). Rose-pink crystals of short, prismatic habit, and 
D 2°72, from Tsilaisina gave on analysis : 

SiO, Al,0; GIO. MnO. Li,O. Na,O. K,O. H,0. Total. 
64°76 1814 13°76 0°003 0°04 O73 O15 2°24 99°823 


L.¥. 8. 


MINERALOGICAL CHEMISTRY uu. 313 


Pilolite from China. G. Starrorp Wuitsy (Min. Mag., 1910, 
15, 294—298).—Thin, flexible sheets of “mountain leather” are 
found in rock-crevices at several places in the west of the province of 
Siichwan, near the Yunnan border. It is white and felt-like, and 
under the microscope is seen to consist of fine, interlaced fibres” with 
a refractive index of about 1°5 and straight extinction. The material 
does not lose water in a vacuum-desiccator, but at 100° there is a loss 
of 606%, this amount bging re-absorbed from moist air. Before the 
blowpipe, the mineral contracts and fuses. Analysis gave: 


SiO,  Al,0,; FeO. MnO. MgO. 4,0. Total. 
54°94 «14°88. s«O'5HS:~*«étraces—:«<CO;*«i2094=Ciisi«idDSs«é'BB 


corresponding with the formula A1,Si,0,,2MgSi,0,,7H,O. 
The mineral is thus quite distinct from amphibole-asbestos and 
serpentine-asbestos. L. J. 8. 


Dyke Rocks in Northumberland. Mary Kinepon HEstop and 
JoHN ARMSTRONG SMYTHE (Quart. Journ. Geol. Soc., 1910, 66, 1—18).— 
The rock of the Crookdene dyke is a fine-grained basalt (anal. I) 
composed of felspar, augite, and grains of iron oxide ; in it are large 
inclusions of felspar aggregates (anal. II, anorthite), which have 
evidently been brought up with the magma. 


SiOz. TiO g. AlgOg. FegO3. FeO. MnO. CaO. MgO. KoO0. Na,O. COs. HyO. Total. Sp. gr. 
I. 51°31 1°00 14°55 — 902 O47 iil 
1 


61 685 060 4179 41°47 #+%4114 9981 2°88 
II. 45°88 0°04 34°31 0°83 _ _ 8°28 — O11 0°82 — 114 100°41 2°703 


L. J.8. 


Crystallisation of a Basaltic Magma from the Standpoint 
of Physical Chemistry. Ciarence N. Fenner (Amer. J. Scei., 
1910, [iv], 29, 217—234).—If no chemical change takes place within 
the mass from the time that the initial crystals appear until solidifi- 
cation is complete, the progress of crystallisation may be anticipated 
to be very regular. Each compound present has its temperature 
of solidification depressed according to the number of molecules of 
other substances present. The first mineral which separates is that 
present in greatest excess over the eutectic ratio; it is then joined 
by a second, and the composition of the solution approaches the 
eutectic ratio when it solidifies in the appropriate proportions. If, 
however, there is a sudden chill at any stage of the process, the 
great viscosity prevents further crystallisation and a glass is formed. 
These deductions from the principles of chemical equilibrium are 
shown to be valid by an investigation of the Watchung basalt, the 
three principal components of which, diopside, plagioclase, and 
magnetite, appear to be present in approximately the eutectic 
ratio. 

Another phenomenon observed in these basalts is the partial 
resorption of olivine, which separates out at an early stage of 
crystallisation, and is partly or completely redissolved at a later 
stage. This may be due, in part at least, to displacement of the 
equilibrium as the temperature and pressure alter. G. 8. 
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Minerals from the Radauthal, Harz. Jowannes Frommer 
(Tech. Min. Mitt., 1909, 28, 305—328).—Greenockite forms a thin, 
yellow dusting on calcite in association with prehnite, blende, etc., on 
the Radauberg. 

Nephritoid (anal. I), a compact, pale greyish-green mineral, 
resembling nephrite in appearance, forms a vein in weathered 
harzburgite. It differs from true nephrite in having a parallel 
arrangement of its fibres (as seen under the microscope) instead of 
a matted arrangement ; it may thus be considered to be a compact 
actinolite. 

Rhodonite (II) occurs as amygdaloidal masses embedded in the 
gabbro ; it is granular with a rose-red colour, and is associated with 
manganiferous garnet, tourmaline, pyrrhotite, etc. 

Awinite (III) occurs as thin, platy crystals, with a pale greenish- 
grey or sometimes bluish colour, associated with quartz, prehnite, and 
delessite in pegmatite. Analysis proves it to be a mangan-axinite, with 
the formula HMnCa,BA1,Si,0,,. 

Datolite (TV), granular, from gabbro ; formula, Ca(B,Al)OH(Si0,). 

Apophyllite (V): small crystals occurring with prehnite, calcite, and 
quartz in pegmatite. When heated, the mineral gives off ammonia. 
The alumina shown in the analysis is not due to the presence of 
impurity. Formula: K,H,Si,O,, + 4Ca,H,Si,0,,. 

Mesolite (VI): a white, fibrous zeolite, occurring with stilbite, 
laumontite, analcite, apophyllite, and calcite. The analysis corre- 
sponds with 1 molecule of scolecite + 1°6 molecules of natrolite, but 
the bases are slightly in excess. 

Orthite (VII): several well-developed crystals have been found in 
the pegmatite. Full details of the method of analysis are given: 


Si0,. Al,03. Fe,0;. FeO. MnO. CaO. MgO. K,O. Na,O. H,O. Total. Sp. gr. 
. 56°22 0°51 0°49 5°67 trace 17°33 15°71 — 2°95 98°88 2:°986 
- 48°24 0°46 -- 0°95 33°41 14:18 2°42 — — 99°66 3°387 
. 41°73 17°08 187 1°35 11°54 18°65 81 100°67* 3°313 
. 37°65 118 — — — 34°91 5°90 100°43}+ 2°951 
. 52°15 1°78 0:02 — — 24°16 4°02 0° 16 57 100°15$ 2°364 
. 45°63 26°60 — _-_ — 5°20 0°90 1 95 100°35 =2°279 
. 31°90 14°18 5°35 11°67 trace 8°88 1°19 1°36 2°87 100°30§ 3°706 
* Including B,O3, 6°30. + ‘teliailies B,O3, 20°79. 
t Including F, 0°29 ; (NH,),0, 0°19. 
§ Including Y,O,, 0°21 ; Ce,O3, 11°23 ; (Nd,Pr,La),05, 10°73 ; GIO, 0°42. 


L. J.S. 


Manganese Minerals from Veitsch, Styria. Apotr Hormann 
and Frantisek Siavik (Bull. Intern. Acad. Sci. Bohéme, 1909, Reprint 
10 pp.).—The deposits of manganese ore at Veitsch occur in crevices 
in Silurian limestones, and were formerly extensively mined. The 
ore consists mainly of rhodochrosite, together with rhodonite and 
friedelite, and, in smaller quantities, garnet, manganophyllite, 
neotocite, manganiferous calcite, and an emerald-green chrome-mica. 
The granular admixtures of these minerals are of the nature of 
rocks. 

Friedelite occurs in considerable quantity as veins and pockets in 
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the rhodochrosite, or as a granular rock intermixed with the other 
minerals, It is granular to lamellar in texture, with a pale yellowish- 
brown to chestnut-brown colour; rhombohedral crystals are rare ; 
D 3-067. Optically, it is uniaxial or biaxial (2E=204°). Analyses 
by F. Kova gave (1) for pure brown cleavage flakes ; and (II) for the 
finely granular, reddish material. 


Total (less 
SiO,. MnO. FeO. CaO. MgO. H,O. Cl. O for Cl). 


I. 33°29 56°94 trace 0°76 0°64 8°08 1°16 100°61 
II. 32°87 56°11 ‘a 1°68 1°53 791 0°37 100°38 


Of the water, 3°56% is lost in the desiccator, the remainder only on 
ignition. Analysis I corresponds with the formula (H,Cl),R,Si,0,,, 
and IL with (H,Cl),R,Si,0,,. The differences between these and the 
usually accepted formula of friedelite is perhaps due to a slight 
alteration of the mineral. L. J. 8. 


The Ancient Lavas in the Neighbourhood of Cracow. 
Z. Rozen (Bull. Acad. Sci. Cracow, 1909, 801—859).—In a petro- 
graphical description, with several rock analyses, the following 
mineral analyses are also given. (I) Biotite, isolated from the 
porphyry of Zalas; (II) hypersthene, from the hypersthene-diabase 
of Niedzwiedzia Gdra; (III) a green, earthy alteration product 
(showing under the microscope a fibrous structure), occurring in 
cavities of the melaphyre of Mirdw. (IV) white, spherical masses 
with fibrous structure, occurring in cavities of the melaphyre of 


Rudno ; this appears to be allied to pilolite. 
HO H 


0) 
2 2 
Si0g. TiO g AloOs;. FegOg. FeO. MnO. CaO. MgO. KO. NagO.{<110°).(>110°). Total. 
. 876 3°92 17°67 18°41 — 036 268 693 653 1°97 — 1°60 101°49* 
- 49°49 §=2°22 1°36 3°58 20°71 109 6°26 1447 O15 0°45 0°15 0°55 100°48 
. 49°58 0°37 9°08 10°53 0°46 trace trace 7°24 n.d. nd. 11°53 868 97°47 
- 48°71 nil 6°40 293 O18 O14 4161 16°17 O77 2:11 12°88 8:39 99°79 


* Including insoluble in HCl, 3°76. 


L. J.S. 


Meteoric Stone from Simondium, Cape Colony. Gerorce T. 
Prior (Min. Mag., 1910, 15, 312—314).—Two “boulders” were 
found in gravel at a foot beneath the surface. The much rusted 
material consists mainly of enstatite, olivine, and plagioclase-felspar, 
with magnetite, nodules of troilite, and particles of nickel-iron. The 
characters are those of the howardite group of Brezina, and they 
approach those of terrestrial basalts; but the fact that no basaltic 
rocks occur in the neighbourhood of the find adds support to the 
meteoric origin of the masses, Analysis of the olivine gave: 


SiO, FeO, FeO. MgO. H.0. Total. 
39°22 2°59 8-26 48°79 0°47 99°33 
L. J. S. 


Angra dos Reis Meteorite. Ernst Lupwic and Gustav 
TscHeRMAK (7sch. Min. Mitt., 1909, 28, 110—114).—This meteoric 
stone consists of augite (92°89%), olivine (5°55%), pyrrhotite (1°26%), 
opaque, glassy particles, and grains of apatite (0°30%). W. Wahl 
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has recently pointed out that the augite strikingly resembles in its 
optical characters the titaniferous augite of certain basaltic rocks. 
A determination of the titanium dioxide in the stone gave 2°39%, 
and of phosphoric oxide, 0°13%. The analysis published in 1887 
(in which the titanium was overlooked) therefore requires correction 
(If). Under II is given the calculated composition of the augite ; the 
composition of this is expressed as a mixture of the molecules: 
Si,MgCaO,, Si,FeCaO,, SiA!,CaO,, TiA],CaO,, and Si,FeNaQO,. 

SiO. TiO. P05. Als03. FegOs. FeO. MgO. CaO. NagO. KO. Fe. 8. Cr. Total. 


I, 43°94 2°39 0°13 $73 O31 8:28 10°05 24°51 0°26 O19 O81 0°45 trace 100°05 
II, 45°28 2°57 — 940 O33 748 963 2483 0°28 0°20 _ - - 100°00 


L. J. 8. 


Physiological Chemistry. 


Influence of Temperature on Vital Processes. ARISTIDEs 
Kanitz (Zettsch. physikal. Chem., 1910, ‘70, 198—205. Compare 
Zeitsch. Elektrochem., 1907, 13, 707).—Further instances are cited in 
which the rule, applicable to chemical changes, that the velocity is 
doubled or trebled for a rise of temperature of 10°, has been shown 
to be applicable also to vital processes. Moreover, from the data of 
Nigeli, Czapek, Bach, and other botanists, it is shown that the same 
rule holds within certain limits for the rotation of protoplasm, and 
for the geotropic phenomena of plants. In most of the cases cited, 
the temperature-coefficient is much greater in the neighbourhood of 0°. 

G. 8. 


Effect of Oxygen Inhalation on Muscular Exertion. 
LeonarD E. Hitt and James Mackenzie (Proc. physiol. Soc., 1909, 
xxxlii—xxxv; J. Physiol., 39).—Further experiments on athletic 
exercises which the authors consider demonstrate the beneficial effect 
of oxygen inhalation. W. D. H. 


The Alveolar Carbon Dioxide Pressure in Disease. Mase. 
Poureroy Firzceratp (J. Path. Bact., 1910, 14; 328—343),—During 
rest, the carbon dioxide pressure in the alveoli is normal or nearly 
so in various forms of anemia, and in most diseases of the circu- 
latory and respiratory organs. In congenital heart disease it is 
lower. There is thus at rest an adaptation to the altered conditions. 
At a high altitude such an adaptation does not succeed, and in carbon 
monoxide poisoning there is insufficient time for the adaptation to 
take place. W. Dz. H. 


The Oxygen Capacity of the Blood after Hzmorrhage. 
C. Gorpon Dovetas (J. Physiol., 1910, 39, 453—460).—The parallel 
relationship of colour and oxygen capacity of the blood is not materially 
disturbed during regeneration following repeated hemorrhage in 
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rabbits. This supports the theory that there is only one kind of 
hemoglobin, or, at least, that hematin is identical in all varieties of 
hemoglobin. In the shed blood of such rabbits there is a rapid 
disappearance of oxygen and output of carbon dioxide. 


W. D. H. 


A Method for Determining the Alkalinity of the Blood. 
Artuur E. Boycorrand R. A. Catsoim (Bio-Chem. J., 1910, 5, 23—31). 
—The determination of the alkalinity of the blood by titration with 
acids and use of the ordinary indicators is very uncertain, because of 
the lack of sharpness of the end-point in the presence of proteins. A 
more precise method has been worked out, which depends on the 
appearance of a flocculent precipitate when a definite amount of acid 
is added to a solution containing a measured quantity of blood. A 
series of small tubes are prepared containing quantities of V/1000- 
sulphuric acid, rising by 0°1 c.c. from 0°0 to 1:2 c.c., the volume in each 
case being made up to 2 c.c. with distilled water. A drop (0°02 c.c.) 
of blood is then added to each tube, the contents well mixed, and the- 
tubes placed in a water-bath at 45° for one hour. With average 
human blood the tubes containing the smaller amounts of acid show a 
slight opalescence, but a coarse, flocculent precipitate makes its 
appearance when the tubes containing 0°7—0°9 c.c. of acid are reached. 
The appearance of this precipitate is considered to indicate the 
neutralisation point. 

The reaction is given equally well by fresh, defibrinated, oxalated 
or citrated blood, and by red corpuscles washed many times with salt 
solution. It is not given by citrated or oxalated plasma, by serum, or 
by a solution of fibrin. It is supposed that the precipitate consists of 
the nucleo-protein of red cells. H. M. D. 


Transfusion. ArtHuR E. Boycott and C. Gorpon Dovetas (J. 
Path. Bact., 1910, 14, 294-—327).—The mechanism by which a rabbit 
trained by transfusion disposes of foreign corpuscles at the rate of 
1 to 2 grams of hemoglobin a day does not differ qualitatively from 
that by means of which the normal animal destroys an unknown, but 
much smaller, quantity of its own “ effete” red cells. Presumably they 
are broken up in the spleen, where much of the iron remains ; the iron- 
free pigment appears as urobilin in the urine. Possibly bile pigment 
is an intermediate stage in the formation of this pigment. There 
appears to be no direct hemolysis in the circulation. W. D. H. 


The Fate of Hen’s Corpuscles when Injected Intravenously 
in Rabbits. J. P. McGowan (J. Path. Bact., 1910, 14, 379—394).— 
The washed red corpuscles of the hen when injected intravenously into 
a rabbit, the serum of which lyses them in vitro, are rapidly dissolved 
in the circulating plasma without the intervention of phagocytosis. The 
complement is probably free in the plasma, Further, when they are 
so injected, especially when the serum is not lytic, they tend rapidly to 
accumulate in the liver, disappearing meanwhile from the blood and 
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spleen. This and other considerations suggest that the liver is the 
seat of formation of the immune substance. W. D. H. 


The Equilibrium between Varying Concentrations of 
Acids and Alkalis and the Proteins of the Serum and 
other Colloids: The Nature of Colloidal Reaction or Adsorp- 
tion. Bensamin Moore and A. Dovetas Biexanp (Bio-Chem. J., 1910, 
5, 32—78).—A dialytic method of determining the equilibria between 
serum proteins and acids or alkalis is described, in which a definite 
quantity of standard acid or alkali is added to a known volume of 
serum contained in a parchment dialysis tube immersed in a measured 
volume of water. After a sufficient time-interval has elapsed for the 
attainment of equilibrium, a known volume of the outer liquid is 
titrated. Since the concentration of free acid or alkali within and 
without the dialyser is the same, the amount of acid combined with 
protein can be calculated. 

The experimental results indicate that the amount of acid or alkali 
united with the protein increases with the concentration of the total 
acid or alkali, and that a maximum is reached in both cases. This 
maximum is reached when the concentration of the acid or alkali is 
about 0:006 to 0°007N. The amount of acid combined with the 
protein is approximately twice that of the combined alkali. If the 
osmotic equivalent of the serum proteins is taken as 40,000, the 
experimental data indicate that each solution aggregate of protein can 
unite with about 60 molecules of acid or 30 molecules of alkali. 
The interval between the limits of the combining power of protein for 
acid and alkali corresponds approximately with the total amounts of 
crystalloid contained in the plasma, and this is supposed to afford 
evidence of a labile union between crystalloids and serum proteins. 

In the second part of the paper the nature of the equilibrium 
between colloids and crystalloids is discussed. Although the 
phenomena met with in connexion with such equilibrium conditions 
exhibit characteristics which are supposed to be typical of adsorption 
phenomena, the authors consider that chemical affinity between the 
colloids and crystalloids plays a very considerable part. H. M. D. 


Serological Studies with the Help of the Optical Method. 
IV. Emit ABDERHALDEN and Lupwic Pincussonn (Zeitsch. physiol. 
Chem., 1910, 64, 100—109).—After the parenteral administration of 
protein or peptone, the blood-plasma of the dog contains an enzyme 
capable of cleaving protein material which is not specific. Thus, if 
gelatin is injected, the enzyme breaks up, not only gelatin or gelatin- 
peptone, but also silk peptone. The similar administration of fat or 
carbohydrate does not give rise to the origin of peptolytic enzymes. 
In the case of injection of silk-peptone, the property of the blood 
disappears in about three weeks. No anaphylaxis was observed. In 
accordance with the known fact that overfeeding on protein is followed 
by the absorption of unchanged protein, it was found that overfeeding 
on eggs produced the development in the blood of a peptolytic enzyme. 
After this injection of silk peptone, the dialysate of the serum gives 
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an intense biuret reaction. The activity of the enzymes was detected 
throughout by the optical method. W. D. H. 


Serological Studies by the Help of the Optical Method. V. 
Emit ABDERHALDEN and K. B. Immiscn. VI. E. ABDERHALDEN and 
A. Isratu, VII. E. Apperwapen and J. G. Sieeswykx. VIII. E. 
ABDERHALDEN and Cart Branm. IX. LE. AsperRwALDEN and Lupwic 
Pincussoun (Zeitsch. physiol. Chem., 1910, 64, 423—425, 426, 427—428, 
429—432, 433—435).—V., VI., and VIi.—These papers give further 
details concerning the non-specificity of the enzymes which appear in 
the blood as the result of the parenteral administration of proteins 
and peptones. Normal blood contains no such enzymes. 

VILl.—After the similar parenteral administration of carbohydrates 
(starch, sucrose, lactose), enzymes develop in the blood which are 
capable of hydrolysing these carbohydrates. 

IX.—Parenteral administration of iodised peptone does not give rise 
to enzymes in the blood capable of cleaving either ordinary or iodised 
peptone. In contradistinction to the dog, normal guinea pig’s blood 
already contains enzymes capable of cleaving peptone. W. D. H. 


The Rate of Inactivation of the Precipitable Substance by 
Alkalis. W. A. Scumipt (Biochem. Zeitsch., 1910, 24, 45—52) —It 
was found that relatively small concentrations of sodium hydroxide 
are sufficient to destroy horse-serum proteins in such a way that they 
no longer give the biological precipitin reaction; V/40-alkali, for 


example, can destroy the reaction if kept with the serum at room 
temperature for seven hours. Compared with the alkali hydroxides, 
the action of sodium carbonate or of ammonia is very small. 

8. B.S. 


Influence of Temperature on the Decomposition of “ Anti-” 
Substances (Agglutinins). THorvaLp Mapsen and Osv. Strene 
(Zeitsch. physikal. Chem., 1909, '70, 263—276).—The measurements 
were made by methods described in previous papers. Sera containing 
coli and typhus agglutinins, obtained from goats and rabbits rendered 
immune by injection of coli and typhus cultures, were used. 

The rate of loss of activity on heating of coli agglutinin from goats 
is in most cases represented by the unimolecular formula, and the same 
holds in some cases for the coli agglutinin from rabbits. Usually, 
however, the decomposition of coli agglutinin from rabbits, and typhus 
agglutinin from goats and rabbits, does not follow the unimolecular 
formula, being much slower towards the end of the reaction than the 
law requires. The rate of loss of activity of coli agglutinin in normal 
goat’s serum follows the unimolecular formula. The rate of the 
reaction is retarded by diluting the agglutinin. Most of the experi- 
ments were made in the neighbourhood of 70°. 

The dependence of the rate of loss of activity on the temperature 
has been investigated at different temperatures between 70°3° and 
748°, and is satisfactorily represented by the Arrhenius formula: 
log.(K,/K,) = p/,.(7, — T,)/T,7,. The value of w for coli agglutinin 
from goats amounted in two experiments to 106,500 and 93,400 ; for 
the same agglutinin from rabbits, to 109,600. G. 8. 
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Composition of the Egg in Relation to Biological Questions. 
I. Dextrose in the Egg: Its Condition in the White and in the 
Yolk. Vincenzo Diamare (Rend. Accad. Sci. Fis. Mat. Napoli, 1909, 
[iii], 15, 319—331).—After discussing the literature concerning the 
occurrence of dextrose in the egg, the author describes his own 
experiments, which show that the greater part of the dextrose of 
the white, and the whole of that of the yolk, of hen’s eggs is present 
in the free state. The existence in the egg of a diastatic enzyme 
(compare Miiller and Masuyama, Abstr., 1900, ii, 420; Roger, J. 
Physiol. Path. gen., 1908, 797—804) is confirmed, the enzyme being 
isolated and its action on starch examined. 3. ae E 


The Action of Radium Emanations on the Development of 
Animal Eggs. Oscar Hertwie (Sitzungsber. K. Akad. Wiss., Berlin, 
1910, 221—233).—Exposure of frogs’ eggs to radium emanations 
leads after a variable period (depending on length of exposure, stage 
the egg had already reached, and other factors) to pathological changes, 
which lead in the early stages to destruction of the egg, or to the 
development of “monsters.” Exposure of the spermatozoa of frog 
and sea-urchin to radium rays does not prevent them fertilising the 
ovum, but, later on, pathological changes in the embryos are seen of a 
similar kind. W. D. H. 


Nature of the Stimulus Leading to Development of the 
Animal Egg. Jacques Lors (Zeitsch. physikal. Chem., 1910, ‘70, 
220—229).—A brief account of the author’s well-known work on 
parthenogenesis. It is suggested that in the resting unfertilised egg, 
more particularly near the surface, there is a solid substance, the 
swelling or dissolving of which constitutes the stimulus to develop- 
ment, In many, but probably not in all, cases this solution phenomenon 
is accompanied by membrane formation. To the question as to how 
the swelling or dissolving of this substance starts the development of 
the egg, no definite answer can at present be given. G. S. 


Alkalinity of Saliva. Racnar Bere (Zeitsch. physiol. Chem., 1910, 
64, 67—72).—Polemical. Rése’s method for estimating the alkalinity 
of saliva is defended against the criticisms of Molen and Offringa 
(Biochem. Zeitsch., 1909, 15, 350). The alkalinity is due to diphos- 
— (1/10), hydrogen carbonates (2/10), and organic bases (7/10). 
‘These can only be accurately estimated if litmus is used as indicator. 
Methyl-orange is wholly unsuitable, and gives results which are too 
small, and which are not concordant. W. D. H. 


Physiology of Digestion in New-Born Infants. Jussur 
Iprauim (Zettsch. physiol. Chem., 1910, 64, 95—99).—The gastric juice 
of new-born infants contains a lipase which acts energetically on 
finely emulsified fats. The act of sucking calls forth saliva secretion 
reflexly in the first days of life, and this saliva contains a diastatic 
enzyme which in activity differs but little from that secreted later in 
life ; it, however, contains no potassium thiocyanate, and probably no 
maltase. W. Dz. H. 
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Effect of Castration on Metabolism. Francis H. McCruppEn 
(J. Biol. Chem., 1910, '7, 185—198).—Experiments on dogs do not 
confirm the view generally held that castration is followed by a general 
retention of material, especially in the mineral constituents of the 
body. The results show a general tendency in the opposite direction. 
This also is an argument against the view that osteomalacia is a 
disease of the ovaries. W. BD &. 


Cardiac Metabolism of Alcohol, Puxitie Hamitt (J. Physiol., 
1910, 39, 476—484).—A method of estimating alcohol in dilute 
solutions is described. It depends on the fact that in the presence of 
a moderate concentration of sulphuric acid and slight excess of 
chromic acid, alcohol is oxidised quantitatively to acetic acid and no 
further. If isolated rabbits’ hearts are perfused by Locke’s method, 
the addition of a small amount of alcohol to the perfusing fluid 
improves the beat, and the alcohol disappears (32 to 44% in different 
experiments). There is, therefore, ground for believing that the 
heart is capable of using alcohol within certain limits. W. D. H. 


The Influence of Lecithin on Metabolism. 8%. Yossimoro 
(Zeitsch. physiol. Chem., 1910, 64, 464—478).—Slowtzoff has shown 
that lecithin in man causes a retention of nitrogen and phosphorus, 
The present experiments on a dog with commercial preparations 
of lecithin confirm these results, 


The Catabolism of Amino-acids in the Organism. LEOPOLD 
Fiatow (Zeitsch. physiol. Chem., 1910, 64, 367—392).—In the rabbit, 
o-tyrosine and o-hydroxyphenylpyruvic acid are broken down into 
o-hydroxyphenylacetic acid. The lactone of o-hydroxyphenylpyruvic 
acid is not split, but unites with glycuronic acid. The corresponding 
meta-compounds lead to the formation of m-hydroxyphenylacetic acid. 
By feeding on m-tyrosine, m-hydroxyphenylpyruvic acid is directly 
detectable in the urine. Feeding on the hitherto unknown m-chloro- 
phenylalanine leads to the abundant appearance of m-chlorophenyl- 
pyruvic acid in the urine ; m-chlorophenyl-lactic acid is not oxidised in 
the body to m-chlorophenylpyruvic acid. The hitherto unknown 
furylalanine leads to the formation of what is probably furylpyruvic 
acid. In the urine of a case of alcaptonuria, neither quinolpyruvic 
acid nor a ketonic acid could be detected. 

The lactimide of m-chloro-a-benzoylaminocinnamic acid, 

ae 
C,H,Cl CHC ooPh 

is obtained by the condensation of m-chlorobenzaldehyde with hippuric 
acid in presence of sodium acetate and acetic anhydride ; on alkaline 
hydrolysis it yields m-chloro-a-benzoylaminocinnamic acid, which was 
not further investigated, but converted by treatment with sodium 
amalgam into benzoyl-m-chlorophenylalanine, which crystallises in 
prisms terminated by pyramids, m. p. 174°. By treatment with 
hydrochloric acid, this is resolved into m-chlorophenylalanine, crystal- 
lising in colourless needles, m. p. 234°. 

By a similar series of reactions, the lactimide of benzoylaminofuryl- 
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? S 
acrylic acid, 0,0H,CH:C< COPh’ yellow needles, m. p. 170°, and 


benzoylfurylalanine, C,OH,*CH-CH(NHBz)-CO,H, prisms, m. p. 163°, 
were obtained. As the benzoy! derivative is resinified when treated 
with acids, alkaline hydrolysis was employed, and furylalanine was 
eventually obtained in colourless prisms, m. p. above 240°. 


W. D. H. 


The Nutritive Value of Protein Cleavage Products. XII. 
EmiL ABDERHALDEN and Oskar FRANK (Zeitsch. physiol. Chem., 1910, 
64, 158—163).—Two further experiments on dogs. show that these 
animals can maintain their nitrogenous equilibrium on the final 
cleavage products of meat; in the first case, hydrolysis was brought 
about by the combined action of pepsin, trypsin, and erepsin for three 
months ; in the second case, by the action of sulphuric acid, The 
sickness and diarrhcea described in earlier experiments are probably 
due to traces of barium, and can be avoided by carefully removing 
these. It is also advantageous in experiments with the hydrolytic 
products obtained by acid to add tryptophan, as this substance is 
altered by the action of acid. W. Dz. a. 


Comparative Study of Protein Cleavage in the Stomach. 
ArtTHuR ScHeunert (Festschrift Otto Wallach, 1909, 584—630).—The 
anatomical variations in the stomach, from the simple stomach of the 
carnivore to the many-chambered stomach of the ruminant (and 
intermediate conditions between these extremes occur in the animal 
kingdom), are associated with differences in digestion. The pig takes 
a mid position between the pure carnivore and the herbivorous animal. 
In the two-chambered stomach of the hamster, one compartment is 
not antiseptic, and bacterial cleavage of proteins occurs. Other 
characteristic differences in various classes in reference to the rate of 
protein cleavage and other data are noted in full. W. D. H. 


Nutritive Value of Blood Proteins. ‘TT. Imasucui (Zettsch. 
physiol. Chem., 1910, 64, 1—9).—Detibrinated ox-blood was coagulated 
by heat, dried, powdered, and used in metabolic experiments on dogs. 
The body-weight, together with the nitrogen in urine and feces, are 
recorded daily. About 86% of the nitrogen administered was absorbed, 
as compared with 94% before and after the use of the dried blood. 
The body during the feeding on blood exhibited a loss of nitrogen. 
The amount of creatinine secreted daily fell to about half the normal 
quantity. W. D. H. 


The Purine Metabolism of the Monkey. H. Gipzon WELLS 
(J. Biol. Chem., 1910, '7, 171—184).—The paper contains a useful 
summary as to the differences which have been noted between animals 
as regurds the activity of their tissue extracts in relation to purine 
metabolism. The monkey so far has not been particularly studied. 
The liver of Macacus rhesus destroys uric acid in vitro, but no other 
tissue is uricolytic. Man still remains the only mammal whose tissues 
are unable to destroy uric acid in vitro. The monkey, however, 
resembles man in that the liver and no other tissue contains xantho- 
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oxydase ; it is also by the same or another oxydase able to convert 
hypoxanthine with xanthine, The liver and other viscera contain 
adenase, guanase, and nuclease. Monkey’s urine contains very little 
purine nitrogen ; uric acid was absent, except in one case of tuberculosis ; 
allantoin is probably present in small amount. W. D. 


Influence of the Removal of Fragments of the Intestinal 
Tract on the Character of Nitrogen Metabolism. II. The 
Removal of the Small Intestine. A. Carre:, Gustave M. 
Meyer, and Pua@sus A. Levene (Amer. J. Physiol., 1910, 285, 
439—455).—After the removal of the greater part of the small 
intestine in dogs, the absorption of protein and of leucine is lessened. 
The rate of assimilation and of retention of absorbed protein follows, 
however, a normal course. Comparison with animals after gastro- 
enterostomy suggests that the stomach and not the intestines is the 
organ chiefly concerned in protein assimilation. W. D. H. 


The Influence of Dietary Alternations on the Types of 
Intestinal Flora. Cristian A. Herrer and Artuur I. Kenpauu (J. 
Biol. Chem., 1910, '7, 203—236).—In kittens and monkeys the change 
from a protein-rich to a sugar and milk diet is followed by a change in 
the nature of the intestinal flora, in the putrefactive products of urine 
and feces, and in the clinical conditions. The chief bacterial change is 
the substitution of an acidophilic non-proteolysing type for a strongly 
proteolysing one. There is a reduction in indole, scatole, phenol, and 


bound hydrogen sulphide in the feces, and of the indican and 
aromatic hydroxy-acids in the urine. Clinically there is an improvement 
in the animal’s well being. Dimiuution of protein is only one factor, 
increase of carbohydrate is another. W. D. H. 


The Relation between the Physical, Chemical, and Elec- 
trical Properties of Nerves. III. Total Ash, Sulphates, and 
Phosphates. NarHanie, H. Axtcock and G. Rocne Lynen (J. 
Physiol., 1910, 39, 402—410).—The following figures give percentages 
of the original weight of the horse’s median and splenic nerves. 


Connective 
Median nerve. Splenic nerve. tissue. 


Total ash 0°985 0°914 0°549 
Sulphates 0°011 0°065 0081 
Phosphates 0°768 0°349 0°079 
Total sulphur as SO, 0°358 0°331 0°260 
Total phosphorus as PQ,... 0°781 0°404 0°130 


There is, however, good reason to suppose that in no case do the 
percentages represent the amount of electrolytes in the original tissue, 
and that the analysis is of little assistance in the problem which is to 
be ultimately investigated. W. D. H. 


Catalytic Acceleration of the Absorption of Oxygen by 
Muscle. T. THunpera (Zentr. Physiol., 1909, 23, 625—629).— 
Experiments with the author’s microrespirometer show that when 
finely divided muscle has been treated with dilute ferric chloride 
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solution (0°16—1°'6%), the rate at which it evolves carbon dioxide is 
diminished, the diminution being more marked the greater the 
concentration of the ferric chloride. At the same time the absorption 
of oxygen is increased, except when the most dilute solution (0°16%) 
has been employed. The substance which undergoes oxidation can be 
extracted with alcohol. The same behaviour is shown both by living 
and by dead muscle, also by egg-yolk and by lecithin preparations. 
R. V. 8. 


The Formation of Creatine in Muscle in Tonus and 
Rigor. Cornevis A. PEKELHARING and C. J. C. van HoogennuyzE 
(Zeitsch. physiol. Chem., 1910, 64, 262—293).—Creatine was estimated 
by first converting it into creatinine, and then carrying ont the 
colorimetric test. In heat coagulation, in rigor mortis, in decerebrate 
rigidity, and in tonus (as compared with toneless muscles, their 
nerves having been divided), a chemical change occurs which leads to 
an increase in the amount of creatine in the muscle. The experiments 
were performed on frogs and rabbits. W. D. H. 


The Action of the Proteins of the Blood on the Isolated 
Mammalian Heart. L. W. Gornam and A. W. Morrison (Amer. J. 
Physiol., 1910, 25, 419—432).—The blood proteins added to the 
circulating fluid, as in Locke’s method, have no favourable action such 
as dextrose has in sustaining the beat of the isolated cat’s heart. 
It is not clear whether they are injurious. Fibrinogen causes a 
temporary inhibition; on serum-globulin the heart beats poorly. 
Serum-albumin has no effect, and is not used by the heart. The other 
two proteins, on the other hand, gradually diminish in the circulating 
fluid ; they are supposed, therefore, to be used in some way by the 
heart. H. 


The Iron-content of the Liver after Feeding on Ferratin. 
T. Imapucnt (Zettsch. physiol. Chem., 1910, 64, 10—15).—After 
feeding rabbits on ferratin, the percentage of iron in the liver rose to 
14:08 mg. in 100 grams of liver, as compared with 11°15 in control 
animals. W. Dz. iH. 


The Depression of the Ammonia-destroying Power of the 
Liver after Complete Thyroidectomy. Anton J. CARLSON 
and Ciara Jacosson (Amer. J. Physiol., 1910, 25, 403—418).—In 
completely thyroidectomised cats and foxes which exhibit the typical 
symptoms so produced, the ammonia rises in the blood above the 
normal, especially in foxes ; this is associated with a marked depres- 
sion of the ammonia-destroying power of the liver, and this is held 


to be the main cause of the rise of ammonia in the blood. 
W. Dz. H. 


Reductase in Liver and Kidney. D. Fraser Harris (Proc. physiol. 
Soc., 1909, xxiv—xxv ; J. Physiol., 39)—The press juice of sheep’s liver 
and ox kidney contains a reductase which will reduce Prussian-blue 
to the pale green or colourless chromogen, and sodium sulphindigotate 
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and methylene-blue to the pale green condition. The enzyme 1s soluble 
in glycerol, is partly destroyed by alcohol or by drying, acts most 
energetically at 40—50°, and is destroyed at 100°. The cell-proteins 
with which it is intimately associated shield it somewhat from the 
effect of heat. It is precipitated with the cell-proteins by ammonium 
sulphate. W. D. H. 


Uric Acid Formation. V. Gurvo Izar (Zeitsch. physiol. Chem., 
1910, 64, 62—66. Compare Abstr., 1909, ii, 329, 909).—The 
regeneration of uric acid which occurs in the liver when it is perfused 
with blood saturated with carbon dioxide is not influenced by small 
quantities of acids or alkalis (lactic acid, sodium hydroxide), but larger 
amounts of alkali, and especially of acid, inhibit the phenomenon. 

W. D. H. 


The Enzymes of the Mammary Gland. W. Grimmer (Festschrift 
Otto Wallach, 1909, 452—466).—Extracts of the mammary glands of the 
ox, sheep, goat, pig, and horse contain normally no soluble peroxydase. 
It is liberated from the cells by destruction of their membrane ; it is 
present when the cells are broken down by purulent disease. The 
extracts contain very large amounts of catalase, which must be 
reckoned as an extra-cellular enzyme. The glands of the pig and 
horse are richest, and that of the ox poorest, in this enzyme. Aldehyde, 
catalase, reductase, and hydrogenase are absent in all cases, and must 
be due to bacterial action when they occur in milk. Salolase was 
found, except in the case of the ox. The salol cleavage is not due to 
the alkalinity of the medium ; salolase is a true enzyme, and is destroyed, 
by boiling. W. D. H. 


The Occurrence of Arginine in the Bull’s Testis. GinzAaBuRo 
Toraniand K. Katsuyama (Zettsch. physiol. Chem., 1910, 64, 345—347). 
—Free arginine has been previously described in ox spleen and fish 
flesh ; it is also present in ox testis. W. D. H. 


Lactic Acid Formation in Man. Joun H. Ryrret (Proc. physiol. 
Soc., 1909, xxix—xxxii; J. Physiol., 39).—Violent muscular exercise 
increases the lactic acid of the urine, and to a less extent that of the 
blood ; the excess passes off in thirty minutes in the case of the urine, 
and in forty-five minutes in that of the blood. These results corre- 
spond with those of Douglas and Haldane on the changes in alveolar 
carbon dioxide after exercise. In long-continued exercise, no such 
marked changes occur. Aftera Turkish bath, the sweat contains lactic 
acid, but the amount in the urine is approximately normal. In 
shortage of oxygen, although the alveolar carbon dioxide is reduced, the 
lactic acid in the urine does not rise beyond the normal figures. 

W. D. H. 


Inosite. IV. Franz RosenBercer (Zeiisch. physiol. Chem., 1910, 
64, 341—344. Compare Abstr., 1908, ii, 873, 1055 ; 1909, ii, 252).— 
A continuation of previous work. In the present experiments white 
mice were used ; they were killed, and immediately treated with the 
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necessary reagents to extract inosite, so that no time elapsed for 
autolysis to occur ; no inosite was found ; whether there is one inositogen 
or several is left open. W. D. iH. 


The Ionic Concentration in Organic Liquids. I. The 
Hydrogen and Hydroxyl Ion Concentration in Placental and 
Retroplacental Serum. WattHer Lép and Suice Hiceucar 
(Biochem. Zeitsch., 1910, 24, 92—107).—The method employed was 
that of concentration cells. The mean hydrogen ion concentration 
of placental serum freed from carbon dioxide was p,=7°65 (varying 
between 0°51 and 0°31x10-7), The hydroxyl concentration varied 
between 2°3 and 4°8 x 10-7 (mean 3:13). Results are also given for 
the retroplacental serum, and the placental serum in cases of eclampsia, 
in which latter case they differ little from the normal. 8. B.S. 


Aneroxydase and Catalase of Cow’s Milk. J. Sarrnou 
(J. Pharm. Chim., 1910, [vii], 1, 165—166, 245—247).—Polemical 
with Bordas and Touplain (Abstr., 1909, ii, 505 ; this vol., ii, 57), and 
in support of the views already published (this vol., ii, 57). It is 
admitted in the second paper that lactoserum, after passage through a 
Chamberland filter, no longer gives a blue coloration with guaiacol, but 
this is due to loss of the enzyme. A process for preparing clear lacto- 
serum still containing the enzyme and capable of reacting with 
guaiacol is described. T. A. H. 


Indirect Determination of Bacterial Richness of Cow’s Milk. 
Catalasimetry. J. Sarruou (J. Pharm. Chim., 1910, [vii], 1, 
113—118. Compare this vol., ii, 57).—While the nutritive value of 
milk is due to its chemical composition, its dietectic value is dependent 
on its relative freedom from bacteria, and this has usually been roughly 
measured by the acidity of the milk. The author finds that when 
10 c.c. of fresh milk are shaken with 10 ¢.c. of a solution of hydrogen 
peroxide, it evolves after ten minutes from 0 to 1°2 c.c. of oxygen, due to 
the action of the catalase (physiological catalase) naturally present in 
the milk. On standing in air, milk becomes contaminated with 
bacteria and develops a further supply of catalase (bacterial catalase), 
and such milk on treatment with hydrogen peroxide gives an increased 
yield of oxygen. For ordinary purposes the test may be made with 
10 c.c. of milk, but its sensibility isi: much increased by using 40 c.c. of 
milk with 10 c.c. of hydrogen peroxide solution. 

Tables are given in the original showing the amounts of oxygen 
disengaged by various fresh and stale milks. T. A. H. 


Action of Heat on Milk. Roemer R. RensHaw and F. C. Ware 
(J. Amer. Chem. Soc., 1910, 32, 391—396).—Richmond (Analyst, 1892, 
1'7, 222) and Richmond and Boseley (Analyst, 1893, 18, 141) have 
stated that by the action of heat on milk, the specific rotatory power 
of the lactose is considerably diminished, whilst the reducing power 
is but slightly decreased. 

A study has now been made of this question, and it has been found 
that a rapid decrease in the amount of sugar takes place on pasteurisa- 
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tion, but that concordant results are obtained by the optical and 
gravimetric methods of estimation. It is evident, therefore, that 
agreement between the results obtained by the two methods cannot be 
taken, as has been suggested, as indicating that milk has not been 
pasteurised. In order to ascertain if the decomposition of the lactose 
is due to the action of the alkaline salts in the milk, a solution con- 
taining equivalent proportions of the principal electrolytes found in 
milk and a quantity of lactose was heated for two and a-half hours at 
85°; it was found that, under these conditions, the salts did not have 
any effect on the sugar. On heating milk between 60° and 85° in 
presence of a small quantity of formaldehyde, little or no change takes 
place in the lactose content or acidity. The conclusion is therefore 
drawn that the decomposition of the lactose is due to certain lactic 
acid organisms, which act rapidly at 80—85°, and more slowly, but 
for a longer time, at 60°. 

The presence of a sediment containing calcium phosphate in 
pasteurised milk has been confirmed. E. G. 


Does Butter-fat contain Simple or Compound Glycerides ? 
Moritz SizererD (Milchw. Zentr., 1910, 6, 122—127).—As the 
glycerides of the lower fatty acids are soluble in alcohol, it should be 
possible to extract tributyrin from butter-fat by means of this solvent 
if the tributyrin were present as a simple glyceride. If butter-fat, 
however, is treated with alcohol, a small quantity of the fat goes into 
solution, but the composition of this portion does not differ greatly 
from that of the original fat. On the other hand, tributyrin can be 
extracted readily from its mixture with beef-fat. The author is there- 
fore of opinion that butter-fat consists chiefly of compound or mixed 


glycerides, and that this conclusion also applies to other fats. 
W. P.S. 


Ionic Equilibrium in the Organism. III. Measurements of 
the Acidity of Normal Urine. Lawrence J. HenprErson (Biochem. 
Zeitsch., 1910, 24, 40—44).—The measurements were carried out 
by the indicator method of Salm, using neutral-red and p-nitrophenol 
as indicators. In fifty cases the acidity varied between the hydrogen 
ion concentration of 0°4.10-7 and that of 40.1077. ‘The mean found 
was 10.10~’, and the geometrical mean, 5.10~". S. B. 8. 


The Iron of the Urine. I. The Estimation of Iron in 
Urine. Orro WoxtrER (Biochem. Zeitsch., 1910, 24, 108—124).—The 
author distinguishes between the loosely-bound iron, which can be 
separated by boiling the urine with ammonium sulphide, and the more 
firmly-bound iron, which can be determined only after destruction of 
the organic matter. The amount of loosely-bound iron was determined 
in various animals. It is larger in herbivorous than in carnivorous 
animals. It is practically absent in man. In the case of human 
urine, the iron is in the form of a colloidal compound which cannot 
be separated by dialysis. 8. B. 8. 


The Iron of the Urine. II. The Quantity of Iron in Urine 
Orro Wotter (Biochem. Zeitsch., 1910, 24, 125—-145).—The normal 
23—2 
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amount of total iron in the urine of a dog of “20 kilos. is about 1 mg. 
for twenty-four hours. It varies according to the quality of the diet, 
being larger after diets containing meat and blood. In man, the 
normal amount is about 1 mg. for twenty-four hours on a mixed, 
blood-free diet. In certain pathological cases, iron in loose combination 
is found in human urine. In these cases the total iron may also 
be more than normal. In the case of sheep and rabbits, the iron of 
the urine is increased after ingestion of green fodder. Certain thera- 
peutic preparations can in the case of dog and man cause an increased 
iron output after continued doses per os. Small subcutaneous 
injections of quite small doses of the officinal iron preparations can 
cause, both in animals and man, an increased iron output in the urine 
after a very short interval. S. B.S. 


Creatine Excretion in Birds. D. Noiit Paton (J. Physiol., 
1910, 39, 485—-504) —In the urine of goose, duck, and hen, creatine 
takes the place of the creatinine of mammalian urine. Its amount 
there is a measure of muscle catabolised. In fasting, it increases abso- 
lutely, and proportionally to the total nitrogen. Its excretion varies 
directly, but not proportionately to the total nitrogen. If the “ flesh ” 
katabolised during fasting as calculated from the total nitrogen is greater 
than the “ flesh” calculated from creatine nitrogen, non-muscle protein 
is being utilised. But if the reverse obtains, some of the muscle 
nitrogen must be retained in the body either by resynthesis in the 
muscles or in other organs. In well-nourished birds, and during the 
first day of the fast, non-muscle “flesh” is katabolised. In poorly- 
nourished birds, and later in the fast, muscle “flesh” is chiefly 
katabolised and some of the nitrogen is retained. The administration of 
dextrose has no specific action on the excretion of creatine. W. D. H. 


The Quantity of Glycuronic Acid Excreted in Normal and 
Pathological Human Urine. Cari ToL_ens and F. Stern (Zeittsch. 
physiol. Chem., 1910, 64, 39—46).—Estimations were made by the 
method previously described (Tollens, Abstr., 1909, ii, 836). The 
daily average for normal urine is 037 gram of glycuronic acid. The 
amount is increased by the administration of sodium salicylate and 
chloral hydrate, and in poisoning by cresol. W. Dz. H. 


A Red Pigment in Urine. L. pe Jacer (Zeitsch. physiol. Chem., 
1910, 64, 110—119).—On the addition of hydrochloric acid and 
formaldehyde to urine, a precipitate is formed which is a combination 
of formaldehyde and urea. This was first shown by Goldschmidt, 
and confirmed by May. The material is very insoluble, and some 
further details are given of its properties; the main new point, 
however, is that a coloured substance is also precipitated ; the intensity 
of the colour varies in different urines, but the red pigment or its 
chromogen appears to be always present; its identity is not yet 
established. .D.H 


The Amount of Iron in the Organs in Cases of Pernicious 
Anemia. Joun H. Ryrret (J. Path. Bact., 1910, 14, 411—413). 
—Iron was estimated in the ash of organs which were cut into thin 
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slices and washed until free from hemoglobin. Previous observers give 
the normal percentage of iron in the liver as 0:08 to 0°09; in spleen, 
0:09 to 0°18, and in kidney, 0:004. In cases of non-hemolytic 
anemia, the figures obtained have been lower than these. All the 
present eight cases of pernicious anemia, with one exception, give 
tigures which are much larger. W. D. H. 


Poloridzin Diabetes. II. A. Ertanpsen (Biochem. Zeitsch., 1910, 
24,1—13. Compare this vol., ii, 146).—The investigations were under- 
taken with the object of amplifying the experiments of Bang, who as- 
cribed phloridzin diabetes to the increased capacity of the kidneys for 
eliminating sugar from the blood. The effect of the combined action of 
adrenaline, which causes an increased sugar production, and of phloridzin 
was investigated. The preliminary experiments with adrenaline alone 
indicated that this substance caused a degradation of the glycogen in 
the liver, with resulting hyperglycemia. This result was arrived at 
by determining the amount of sugar in the urine, and the rate of its 
excretion. Rabbits in summer, when the liver contains less glycogen, 
excrete less sugar under the influence of adrenaline than animals in 
spring, when the liver contains relatively large amounts of the complex 
carbohydrate. It was found that when adrenaline glycosuria is 
superimposed on phloridzin glycosuria, the total amount of sugar 
excreted was greater than that due to either drug acting by itself, 
and that the excretion extends over a longer period. The results 
are taken to confirm the author’s hypotheses as to the nature of 
phloridzin diabetes. S. B.S. 


Gout. Hermrica BecnHotp and J. Zireter (Biochem. Zeitsch., 
1910, 24, 146—151. Compare Abstr., 1909, ii, 916).—The authors 
confirm their previous statement that the uric acid exists in the form 
of sodium urate in serum, and reply to the criticisms of Gudzent (this 
vol., ii, 146) on their previous paper. 8. B. 8. 


Cidema as a Colloido-chemical Problem, and Observations 
on the Nature of Water-fixation in the Organism. Martin H. 
FiscueEr (Kollotdchem. Bethefte, 1910, 1, 93—-118).—Experiments are 
described which show that the development of the various forms 
of edema is due to changes in the capacity of the tissue for taking 
up water, and not to an alteration in blood pressure or in permeability 
of the walls of the blood-vessels. The amount of water which a tissue 
can take up is determined by the colloids which it contains, and the 
factors which influence the amount of this absorption appear to be the 
same for various organic tissues as for emulsion colloids like fibrin 
and gelatin. In both cases the influence of acids and neutral salts on 
the swelling properties is of the same character. 

_ The author considers that cdema is the result of an abnormal 
increase in the swelling capacity of the colloids of the tissue as a 
consequence of the non-removal of substances which behave like acids 
in giving rise to a very large amount of swelling. In support of this 
view it is found that cedema is always accompanied by the formation 
and accumulation of substances of acid character, and that its 
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development is hindered by the same substances (salts), which tend 
to inhibit the swelling of colloids by acids. 


Chemical Analysis of a Bone from a Case of Human 
Adolescent Osteomalacia. Francis H. McCruppen (J. Biol. Chem., 
1910, '7, 199—-200).—The result obtained confirms what was previously 
noted in osteomalacia in the horse. The quantity of magnesium and 
sulphur is increased out of all proportions to decrease in the amount 
of calcium. W. D. H. 


The Action of Antimony Compounds in Trypanosomiasis 
in Rats. Joun D. Taomson and Artnur R. Cusany (Proc. Roy. 
Soc, 1910, B, 82, 249——255).— Various antimony compounds, like those 
of arsenic, are fatal to trypanosomes. The best combinations of the 
former metal were combinations with organic acids, corresponding 
with tartar emetic. The lactate, citrate, malate, and mucate were 
employed. The last named produced so much local irritation that it 
was abandoned. The citrate is inferior to the malate and tartrate, 
which are about equal. The best results, however, were obtained with 
ethyl antimony] tartrate. It was tried alone and in combination with 
atoxy]. There were fewer recurrences when the two drugs were used, 
but the mortality from poisoning was higher, so that only two rats 
survived for two months as against six of those treated by the 
antimony compound alone. Possibly more accurate adjustment of the 


quantities of the two drugs might combine the advantages of each. 


W. D. H. 


Action of Neutral Salts in Physiological Processes. Rupo.tr 
Hossr (Zeitsch. physikal. Chem., 1910, '70, 134—145).—A summary is 
given of the order of activity of a number of cations and anions in 
influencing certain physiological processes, such as hemolysis, the 
irritability of muscle, and the movements of ciliated epithelium. Most 
of the data has already been published (compare Hober, Abstr., 1905, 
ii, 270; 1908, ii, 28, 121). The order of efficiency of cations in 
diminishing the amount of work done in ciliary movements of the 
epithelium from the mouth of the frog is as follows : 

Li>Cs>Na>Rb>K, 
and for the anions, I, Br>NO,>Cl, SO, The results of the latter 
investigation will be published in detail later. 

The order of the physiological activity of neutral salts is compared 
with their influence on certain physico-chemical processes, such as the 
acceleration of ester hydrolysis, the retardation of protein precipitation 
in acid and in alkaline solution, the diminution of solubility, and the 
increase of viscosity. ‘The tabulated data show as regards the anions 
that the order is substantially the same for physiological and physico- 
chemical processes, but that in some cases the order is the converse to 
the usual one. In comparatively few cases is there agreement between 
the physiological and physico-chemical order of the cations; the most 
striking agreement with the physiological order is in the precipitation of 
proteins in neutral solution. In both cases the position of cesium is 
abnormal, inasmuch as it takes its place with sodium and lithium 
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instead of with potassium and rubidium. The effect of the acidity or 
alkalinity of the solution on the order of activity of the ions, more 
particularly in colloidal solutions, has already been considered. 


G. 8. 


Rate of Action of Drugs (Alcohol, Chloroform, Quinine, 
Aconitine) on Muscle as a Function of Temperature. Victor 
H. Ve.ey and Avueustus D. Water (Proc. Roy. Soc., 1910, B, 82, 
205—217; Proc. Physiol. Soc., 1909, xxxvi).—The authors find that 
the effect of the drug can in all the cases examined be expressed by 
Esson’s formula : logZ, — logL, = m(log7, — log7,), where LZ, and L, are 
the lengths of time required for the abolition of contractility under the 
influence of the drug at the lower and higher temperatures, and 7, and 7’; 
the respective absolute temperatures. Working at several temperatures 
between 7° and 25°, the values of m obtained were: for ethyl alcohol 
20°8 (which corresponds closely with the value, 20°38, observed by Har- 
court and Esson for the reaction between hydrogen peroxideand hydrogen 
iodide), for chloroform 14°3, and for quinine hydrochloride 26-7, the 
coefficient of increase for 10° being 2°04, 1°63, and 2°52 respectively. 
In the case of aconitine the toxic effect of solutions V/10,000, and 
even of 1/2000 and 4/1000, was completely suspended at 7° to 8°, 
but made its appearance as soon as the temperature was raised. 

The relative toxicities of the four substances on the molecular scale 
were found to be: alcohol=1, chloroform=100, quinine= 2000, 
aconitine = 20,000. E. J. R. 


Action of Strychnine and Brucine on Muscle. Victor H. 
Vevey and Aveustus D. Water (Proc. physiol. Soc., 1909, xxvii—xxix ; 
J. Physiol., 39).—In affinity, brucine is the stronger of the two nux 
vomica alkaloids. Tested with muscles, strychnine abolishes the 
contraction more rapidly than brucine, but the recovery from strychnine 
is more complete and regular. The strychnine effect is the more 
intense, but the chemical action of brucine is the more fixed and pro- 
found. The officinal doses of quinine and strycbnine indicate roughly 
their pharmacodynamic activity, which is in the inverse order to their 
action on isolated frog’s muscle. So far as this tissue is concerned, the 
relative toxicity of four alkaloids is aconitine 1000, quinine 100, 
strychnine 12, and brucine 4, W. D. H 


Action of Poisons on an Enzymatic Process. Kari G. 
Santesson (Skand. Archiv. Physiol., 1909, 23, 99—142).—Continuing 
the experiments formerly described (Abstr., 1908, ii, 1061), the 
influence of a number of salts on the catalytic decomposition of 
hydrogen peroxide by muscle extract has been investigated. In 
decinormal solutions all the salts examined, with the exception of 
sodium sulphate, hinder the process. Potassium, sodium and am- 
monium sulphates at a concentration of V/100 or 1/1000, as well as 
potassium carbonate in V/1000 solution, accelerate the decomposition. 
All the other salts investigated hinder the action. Potassium 
cyanide, potassium, sodium and ammonium nitrates, and potassium 
chlorate are especially "poisonous; potassium bromate, potassium 
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oromide, sodium chloride, and ammonium chloride are less so, whilst 
potassium carbonate, potassium chloride, and sodium phosphate exert 
only a feeble influence on the process, 


Chemistry of Vegetable Physiology and Agriculture. 


Comparison of Photochemical and Abiotic Action of 
Ultra-Violet Light. Mlle. P. Cernovopzanu and Victor HENRI 
(Compt. rend., 1910, 150, 549—551)—A comparison is made in 
tabular form between the bactericidal action of ultra-violet light of 
different wave-lengths and the chemical activity of the same rays. 
The rate of bactericidal action for the rays having y 2224—4000 
Angstrém units is a thousand times greater than for rays of 
A 3022—4000 units. The ratio between the rates of chemical action 
for the same rays varies from 1 :5 to 1: 16, according to the particular 
reaction studied. Rays of smaller wave-length than 2800—2900 
are destructive to living organisms, and this is precisely the limit 
below which solar rays undergo complete absorption in the terrestrial 
atmosphere. W. O. W. 


Relation between Penetrative and Bactericidal Power of 
Ultra-Violet Light and the Chemical Constitution of the 
Media. Gasrie, Valter (Compt. rend., 1910, 150, 632—634).—An 
account of experiments undertaken to ascertain the extent to which 
the germicidal action of ultra-violet light is inhibited by absorption 
in the medium. Cultures of Bacillus coli, for example, in water, 
alcohol, glycerol, and many salt solutions are easily sterilised, whilst 
olive oil, acetic acid, and albumin in 1% solution protect bacteria 
from the action of the light. A solution containing peptone, 
dextrose, and potassium hydrogen tartrate resisted sterilisation, 
although each of the substances singly was transparent to the rays 
when in solutions of the same concentration. W. O. W. 


Bactericidal Properties of Lecithins and Choline Salts. 
Roemer R. RensHaw and K. N. Atkins (J. Amer. Chem. Soc., 1910, 
32, 130—132).—In view of the contradictory statements which have 
been made with reference to the bactericidal properties of lecithins, 
an investigation has been carried out in order to ascertain the 
influence of these substances on the growth of some of the more 
common organisms. As it is possible that the presence of choline, 
a decomposition product of the lecithins, may have caused the 
divergence of opinion, the bactericidal properties of the hydrochloride 
and phosphate of this compound have also been studied. The results 
show that, in general, lecithins cause a varying retardation in the 
development of bacteria, but that their bactericidal properties are 
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so slight as to be negligible for practical purposes. In the case of 
the choline salts, an effect was less frequently observed, and a 


diminution in the rate of development of the bacteria was less marked. 
E. G. 


Biochemistry of Micro-organisms. II. The Fermentation 
of Formic Acid with Bacillus prodigiosus. Hartwig Franzen 
and G. Greve (Zeitsch. physiol. Chem., 1910, 64, 169—261)—A 
long series of experiments, given with full details, on the action of 
Bacillus prodigiosus in relation to formic acid. These were conducted 
quantitatively under varying conditions of temperature, concentration, 
the formate employed, and so forth. The B. prodigiosus Kral is not 
so energetic either in the formation or destruction of formic acid as 
is the B. prodigiosus K.G.-A. (Kaiserliches Gesundheits-Amt). 

W. D. iB. 


Differences in Denitrification in Soils and in Liquids. 
AutrreD Kocu] and H. Permit (Centr. Bakt. Par., 1910, ii, 26, 
335—345).—The results of experiments with arable soil showed that 
very little, if any, nitrogen is liberated when moderate amounts of 
nitrate and dextrose are added and the percentage of water is not 
high. 

Further experiments, in which sterilised soils, to which nitrate and 
different amounts of dextrose were added, were inoculated with 
Bacillus fluorescens liquefaciens, B. pyocyaneus, and Bacterium 
Hartlebi, showed that, whilst the decomposition of the nitrate increases 
with the amount of dextrose present, loss of nitrogen in the free 
state is inconsiderable when the water in the soil is 18%, unless the 
amount of sugar is large. The liberation of free nitrogen is, 
however, considerable when the percentage of water:is raised to 25 
or 30%. In glass-sand containing 14% of water, there is also a 
considerable loss of free nitrogen. 

As the organisms employed have been shown to liberate over 80% 
of nitrogen in liquid cultures, owing, perhaps, to Jess efficient aeration, 
it is unsafe to assume that the behaviour of soil bacteria is the 
same in soils as in water. The changes produced by soil organisms 
should therefore be investigated in soil cultures which involve no 
special difficulties, except, perhaps, when ammonia has to be determined. 

N. H. J. M. 


The Influence of an Electric Current on the Assimilation of 
Carbon Dioxide by Water Plants. A. Kotrtonsx1 (Died. Zenir., 
1910, 39, 105—106 ; from Betheft. Bot. Zentr., 1908, 23, i, 204—271). 
—The author confirms the result obtained earlier by Thouvenin and 
Pollacci, that the passage of a feeble electric current through the plant 
increases assimilation ; if the current acts for too long, however, 
injury sets in, and finally death. The direction of the current is also 
of importance, a current going from the bottom to the top of the stem 
causing a greater increase than one passing downwards. A current 
passing through the liquid also stimulates assimilation for a time, but 
afterwards decreases it. E. J. R. 
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Assimilation of Pentoses and Pentitols by Plants. TxHomas 
Boxorny (Chem. Zeit., 1910, 34, 220—221).—The question is raised 
whether pentoses can, like hexoses, be assimilated by the higher plants 
or lower organisms, and a certain amount of evidence is adduced to 
show that they can. Thus xylose and arabinose served as nutrient to 
yeast and also to bacteria. Experiments of previous workers are 
quoted to show that the higher plants have no power of utilising 
xylose; the pentitol and adonitol can, however, be utilised by Adonis 
vernalis, E. J. R. 


Development of a Bulbous Plant. Variations in Weight of 
the Dried Plant. Gustave Anpri (Compt. rend., 1910, 150, 
545—547).—This paper contains in tabular form results of determina- 
tions of water, ash, and dry organic matter in onions at different 
stages of development. The results are discussed and a comparison 
made between the composition of the bulb and that of the parts above 
ground at different stages of the plant’s growth. W. O. W. 


The Photochemica! Formation of Formaldehyde in Green 
Plants. Samuen B. Scuryver (Proc. Roy. Soc., 1910, B, 82, 
226—232).—When grass was washed with warm water no form- 
aldehyde could usually be detected in the washings ; if, however, the 
grass was extracted with methylated spirit, the extracts on evapora- 
tion and treatment with ether gave a solution which almost always 
contained formaldehyde. It is argued that chlorophyll contains the 
aldehyde in a state of stable combination. 

The photochemical formation of formaldehyde by chlorophyll was 
confirmed ; 1 c.c. of an ethereal solution of chlorophyll was allowed 
to evaporate at room temperature on a strip of glass 140 x 20 mm. 
Some films thus prepared were kept in the dark, others were exposed 
to moist carbon dioxide in sunlight, others to sunlight over lime or 
soda-lime, and others, again, were exposed to moist carbon dioxide in 
the dark. No formaldehyde was formed in the dark, very minute 
quantities were detected on the films kept in sunlight over lime or 
soda-lime, whilst a distinct reaction was obtained from films kept in 
sunlight over moist carbon dioxide. 

In attempting to explain the non-accumulation of formaldehyde in 
the plant-cell, the author supposes that the reaction is similar to one 
studied by Schiff : 

CO,H:CHR:NH, + HCHO — CO,H’CHR:N-CH, + H,0, 
and may be represented thus : 


chlor<ji + HCHO = chlor<>CH, + H,0, 


The condensation product being somewhat stable, equilibrium will 
be maintained when only a very small amount of free aldehyde is 
present ; as this is removed by synthesis into sugars, etc., more of the 
condensation product will decompose. In presence of sunlight and 
carbon dioxide there is probably a continuous synthesis of form- 
aldehyde and a continuous condensation of the latter to sugars 
without at any time such an accumulation of aldehyde as to be toxic 
to the cell. 
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A modified and much more sensitive form of Rimini’s test was used. 
To 10 c.c. of the liquid to be tested, add 2 c.c. of a 1 per cent. solution 
of phenylhydrazine hydrochloride freshly made up and filtered, and 
then 1 c.c. of a fresh 5-per cent. solution of potassium ferricyanide and, 
finally, 5 ¢.c. of hydrochloric acid. A brilliant, magenta-like colour 
develops if formaldehyde is present, the intensity of which gives an 
indication of the actual quantity within certain limits (1 in 1,000,000 
and 1 in 100,000). In testing for polymeric forms (oxymethylene or 
combinations like hexamethylenetetramine) it is necessary to allow the 
mixture to remain for some hours or to warm it for a short time after 
adding the phenylhydrazine hydrochloride and before adding the 
ferricyanide and the hydrochloric acid. Acetaldehyde gives no 
reaction, and furfuraldehyde a transient, dirty green colour. 


EK. J. R. 


The Action of Gaseous Formaldehyde on Green Plants. 
Viktor GraFE and Lreopotp R..von Portueim (Bied. Zentr., 1910, 39, 
140—141; from Oesterr. bot. Zeitsch., 1909, 59, 19—25, 66—74).— 
Seedlings of Phaseolus vulgaris were grown in pots under bell jars in 
an atmosphere containing formaldehyde, precautions being taken to 
keep the soil as free as possble from contamination with this substance. 
Formaldehyde is not injurious even when present to the extent of 
0:04% of the atmosphere; on the contrary, it increases the amount 
of growth. It somewhat changes the habit of the plant, and is 
considered to exert a formative stimulus. E. J. R. 


Penetration of Inorganic Salts into Living Protoplasm. 
W. J. V. OstEruoutT (Zeitsch. phystkal. Chem., 1910, '70, 408—413).— 
In order to find out whether calcium salts can penetrate into living 
uninjured cells, seeds were grown on the surface of distilled water 
until the root hairs were clearly visible, and the cells seen to be free 
from calcium oxalate. The seeds were then placed in very dilute 
solutions (0°005 molar) of certain calcium salts, and in one and a-half 
to four hours crystals of calcium oxalate could be detected inside the 
cells on examination with crossed nicole. The subsequent growth of 
the cells showed that they had suffered no injury. The experiments 
were made at 30°. G. 8. 


The Influence of Mineral Salts on the Protein Changes 
in Plants. W. Zaresxi and W. Isratsky (Biochem. Zeitsch., 1910, 
24, 14—21).—The experiments were carried out with the seeds of 
Lupinus angustifolius and Triticum sativum, which were softened in 
distilled water and then grown in various water cultures, control 
plants being also grown in distilled water. After intervals, the 
the plants were washed and dried between paper, and the water and 
protein estimated separately in the axial organs‘ and in the 
cotyledons or endosperm. Magnesium sulphate inhibits both protein 
degradation and the formation of protein in the axial organs in the 
case of lupins, which is tin contrast to the stimulating action on 
protein metabolism of other salts, such as calcium nitrate. In the 
case of wheat embryos, the authors ascribe a stimulating action to 
nitrates, the nature of which they discuss. S. B.S. 
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Stimulation of Premature Ripening by Chemical Means. 
Apert E. Vinson (J. Amer. Chem. Soc., 1910, 32, 208—212).—A 
study has been made of the influence of more than one hundred sub- 
stances in effecting the premature ripening of dates. It has been 
found that, in general, the efficiency of a substance is more or less 
proportional to its volatility ; thus, for example, benzene and toluene 
act very completely during one night, whilst xylene is much less active, 
and camphor and naphthalere are not volatile enough to produce any 
effect. From a consideration of these results and the author’s work 
on the invertase of the date (Abstr., 1908, ii, 724), the conclusion is 
reached that any substance which can penetrate the cuticle and kill 
or stimulate the protoplasm, thereby liberating the previously 
insoluble intracellular enzymes without rendering them inactive, will 
bring about ripening, provided that the fruits have already attained 
a certain degree of maturity. A study of the action of heat on the 
fruits has shown that if dates are heated sufficiently to destroy 
protoplasm but not enzymes, the ripening will proceed to completion, 
whilst at higher temperatures all ripening ceases. E. G. 


Presence of Stachyose in the Underground Parts of 
Labiate Plants. L. Priautr (J. Pharm. Chim., 1910, [vii], 1, 
248—255).—This sugar has been found already in the underground 
parts of Lamium album (Abstr., 1909, ii, 338). As the result of 
preliminary experiments on the action of invertase on extracts of a 
number of Labiate plants, the author examined Stachys lanata, 
S. sylvatica, S. recta, Origanum vulgare, Mentha sylvestris, Ballota 
JSoetida, Clinopodium vulgare, Salvia splendens, and S. pratensis, and 
isolated stachyose from each of these plants. The sugar was 
examined by the determination of melting point, optical rotation, and 
water of crystallisation in each case. Details of the method of 
extraction are given. By heating stachyose with 2 per cent. solution 
of sulphuric acid at 100° in closed tubes, levulose only is split off in 
the first ten to twenty minutes. T. A. H. 


The Occurrence of Betaine in the Chenopodiacez. 
VLADIMIR STANEK and K. Domrn (Zeitsch. Zuckerind. Béhm., 1910, 34, 
297—304).—The following method of estimating betaine is used: 
15—150 grams of the dry powdered substance are extracted with 
alcohol. The extract is concentrated to about 50 c.c., treated with 
1—3 grams of sodium hydroxide (according to the quantity of fat 
present), and warmed for half an hour to saponify the fats and 
decompose the lecithin. It is then diluted to 100—200 c.c., heated to 
boiling, and treated with a 10 per cent. solution of copper chloride 
drop by drop until the alkaline reaction disappears. Cuprous oxide 
is first precipitated, then copper hydroxide, and probably also a copper 
oxychloride that precipitates purine bases and albumins. The filtrate 
is treated with hydrogen sulphide to remove copper, evaporated to 
dryness, and taken up with a saturated solution of sodium chloride in 
5 per cent. hydrochloric acid ; the filtered extract is then treated with 
potassium tri-iodide. After two hours, the precipitate is filtered, 
washed with saturated sodium chloride solution, and decomposed with 
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copper ; the filtered solution is neutralised with sodium carbonate, and 
treated with a solution of iodine in 10 per cent. potassium iodide, 
which, after six hours, precipitates the chlorine. The filtrate is 
acidified with 5 per cent. hydrochloric acid, saturated with sodium 
chloride, and treated with potassium tri-iodide to precipitate betaine. 
After two hours the precipitate is collected, and changed into betaine 
chloride by treatment with copper and copper chloride. 

Only two plant species appear to contain betaine as a regular con- 
stituent : the Chenopodiacee and the Amarantacez, in other families 
the occurrence being irregular. The dry matter of the leaves of Atriplex 
canescens contains 3°78 per cent. of betaine, whilst for Beta Cycla the 
corresponding number is 3°36. These values, however, are higher 
than are given by the majority of the plants examined. E. J. R. 


Influence of the Method of Drying on the Composition 
of Gentian Root. Preparation of Gentiopicrin from the Dry 
Root. Emme Bourquetor and M. Brive (J. Pharm. Chim., 1910, 
[vii], 1, 156—162).—It had been shown previously that for the 
isolation of gentiopicrin, ordinary dry gentian root of commerce is 
unsuitable, and that the fresh root must be used (Abstr., 1900, i, 511 ; 
1902, i, 713, 744). It is now found that if the root is dried by 
exposure to air or at temperatures up to 35°, no loss of gentiopicrin 
occurs, and root so prepared can be used for the preparation of the 
glucoside. The absence of gentiopicrin from commercial dry root is 
due to the fermentation process to which the latter is subjected. 


Particulars of the cupric reducing power and optical rotation of 
extracts prepared from roots dried in various ways are given in the 
original. T. A. H. 


Chemical Examination of Watermelon Seed. Freperick B, 
Power and Arruur H. Satway (J. Amer. Chem. Soc., 1910, 32, 
360—374).—The seeds of the watermelon (Cucurbita citrullus) 
consist of shells, 48°7%, and kernels, 51°3%. They do not contain any 
alkaloid or glucoside. 

The kernels, on expression, yielded 74% of oil (calculated on the 
whole seed). The entire seed, on extraction with light petroleum, 
gave 19-0% of oil. The expressed oil was optically inactive, and 
furnished the following constants: D3} 0:9233; acid value, 3°9; 
saponification value, 191°8; iodine value, 121°]. It consisted of the 
glycerides of linoleic acid (45%), oleic acid (259%), and palmitic and 
stearic acids (30%), together with a very small quantity of a 
phytosterol, C,,H,,0, m. p. 163—164°. 

The residual cake contained about 6% of oil (calculated on the whole 
seed), some soluble protein products, sugar, and resinous material. 
From the resin were isolated a very smal! amount of a phytosterol, 
m. p. 158—159°, and an alcohol, termed cucurbitol, C,,H,,0,, m. p. 
260°, which yields an acetyl derivative, m. p. 150°. Cucurbitol seems 
to be closely related to grindelol (Abstr., 1908, ii, 526) and ipurganol 
(Abstr., 1909, i, 819). 

The shells yielded an oil which resembled that of the kernels, but 
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contained a small amount of arachidic acid. From the resinous 
material obtained from the shells were isolated a phytosterol, m. p. 
138—140°, and cucurbitol. The resin both from the kernels and the 
shells was found to be physiologically inactive. E. G. 


Chemical Examination of Ornithogalum  thyrsoides. 
Freperick B. Power and Haro~p Roaerson (Pharm. J., 1910, [iv], 
30, 326—328).—The investigation was undertaken with a view to 
isolating the constituent, or constituents, to which the toxic action of 
this South African plant is due. A number of physiologically inactive 
substances were isolated in a pure state, and it was ascertained that 
the toxicity is due to one or more constituents of the resinous portion 
of the alcoholic extract. 

The entire plant was ground and completely extracted with hot 
alcohol, and the extract so obtained was resolved into (1) a portion 
volatile in steam and consisting of palmitic acid with a small amount 
of a yellow volatile oil having a persistent odour ; (2) a part soluble 
in water and containing inorganic salts, a reducing sugar yielding 
d-phenylglucosazone, and indefinite organic matter, and (3) a dark 
green resin. No alkaloid is present. 

The resin was extracted in succession with light petroleum 
(I), ether (II), chloroform (IIL), ethyl acetate (IV), and alcohol (V), 
and these extracts separately examined. 

(I) yielded pentatriacontane, a phytosterol, C,,H,,0, m. p. 133—134°, 
[a]p —33°6°, palmitic acid, and small amounts of formic and butyric 
acids. 

(II) furnished ipuranol (Trans., 1908, 93, 907), [a], —37°2° in 
pyridine (the diacetyl derivative has [a], —25°4° in ethyl acetate), a 
light brown resin sparingly soluble in ether, with a little formic acid 
and indefinite resinous matter. 

(III) consisted mainly of resin, soluble in sodium hydroxide, but 
not in sodium carbonate solution; on hydrolysis it furnished a small 
amount of a crystalline substance, m. p. 176—180°, soluble in ether, 
and a product which reduced Fehling’s solution, but yielded no 
phenylosazone. 

(LV) and (V) formed dark resinous masses, from which nothing 
definite could be isolated. ‘he air-dried plant and the crude resin 
both proved toxic to guinea-pigs, as did also the various extracts 
of the resin referred to above, with the exception of (I); the ether 
extract was the most active. T. A. H. 


Chemical Examination of Pumpkin Seed. Freperick B. 
Power and ArtHur H. Satway (J. Amer. Chem. Soc., 1910, 32, 
346—360).—A study has been made of the composition of the seeds of 
the common pumpkin (Cucurbita Pepo). 

The kernels were separated from the shells, and, on expression, 
yielded 19°3% of oil (calculated on the whole seed). The entire seed, 
on extraction with light petroleum, gave 34°3% of oil. The expressed 
oil was optically inactive, and furnished the following constants : 
D% 0:9220 ; acid value, 3:4; saponification value, 189-4 ; iodine jvalue, 
119°7. It consisted of the glycerides of linoleic acid (45%), oleic 
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acid (25%), and palmitic and stearic acids (30%), together with very 
small quantities of a phytosterol, C,,H,,O, m. p. 162—163°, and a 
similar substance of lower m. p. 

The residual cake contained 8°7% of oil (calculated on the whole 
seed), some soluble protein products, sugar, resinous material, and a 
very small amount of salicylic acid. An acid, C,,H,,O°CO,H, m. p. 
99°, was isolated from the resin ; its ethy/ ester has m. p. 61°. 

The shells constituted 20°8% of the whole seed, and contained 
26% of oil (calculated on the whole seed), which resembled that 
obtained from the kernels. 

Pumpkin seeds do not contain any principle of marked physio- 
logical activity, and any medicinal value which they may possess 
must therefore be due to a mechanical effect. E. G. 


Existence of Glucosides in Varying Proportions in Two 
Species of Veronica. J. Vinritesco (J. Pharm. Chim., 1910, | vii], 
1, 162—165).—Bourquelot’s method for the detection of glucosides in 
plants by the use of emulsin (Abstr., 1902, ii, 55) has been applied by 
the author to Veronica officinalis and V. Chamaedrys. Both the plants 
contain a levorotatory glucoside, which is hydrolysed by emulsin, 
yielding dextrose as one product. The glucoside exists in greatest 
proportion during the vegetative period in both plants, and in largest 
quantity in the first named. Both plants also contain a sugar, which 
is hydrolysed by invertase, and soluble ferments capable of hydr olysing 
both the sugar and the glucoside. Powdered veronica of commerce 


contains soluble ferments, which decompose sucrose, amygdalin, and 
salicin. 


The Influence of Carbon Disulphide on the Decomposition 
of Nitrogenous Compounds in the Soil. Ricuarp ScHERPE 
(Bied. Zentr., 1910, 39, 79—87 ; from Ard. KX. Biol. Aust. Land-Forstw., 
1909, '7, 353. Compare Russell and Hutchinson, J. Agri. Sci., 1909, 
3, 111).—The author shows that treatment with carbon disulphide 
leads to a change in the processes going on in the soil. There is an 
accumulation of ammonia and nitrates in the partially sterilised soil 
after some time, but the experiments do not show whether or not 
nitrification has been suspended. The influence of chalk, straw, 
humin, etc., was investigated, but no very definite results were 
obtained. E. J. R. 


Organic Nitrogenous Compounds in Peat Soils. 8. L. Jopip1 
(J. Amer. Chem. Soc., 1910, 32, 396—410).—Tbe analysis of a typical 
sample of Michigan brown peat has given the following results: 
C, 55°06 ; H, 5°21; N, 2°74; S, 0°35; ash, 6°62; O (by difference), 
30°02. With the object of ascertaining the effect of atmospheric 
influences on the peat, a sample of weathered brown peat was also 
analysed, and gave: C, 54°35; H, 5°56; N, 2°69; S, 0°34; ash, 3°79 ; 
O (by difference), 33:27. On repeatedly digesting the peat with acid, 
about 68% of the total nitrogen was extracted. In the case of each 
sample, estimations were made of the proportions of this dissolved 
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nitrogen existing as ammonia, amide-nitrogen, amino-nitrogen, and 
diamino-nitrogen. The results are tabulated. 

Neither of the samples contained any nitrogen in the form of nitrates. 
The amount of nitrogen present as ammonia varied from 0°005% in 
the weathered sample to 0°041% in the other sample, these amounts 
being calculated on the oven-dried peat. From two-thirds to three- 
quarters of the nitrogen extracted with acid is present in the form of 
amino-acids, about one quarter in the form of amides, and the 
remainder as diamino-acids. The organic nitrogenous substances 


present in the brown peat change but very slowly on weathering. 
E. G. 


Is the Hygroscopic Nature of ‘“‘ Potash Salts” an Advantage 
to Vegetation? Bruno Tacke (Bied. Zenir., 1910, 39, 98—101 ; 
from Deut. landw. Presse, 36, No. 71).—Pot experiments are described 
in which “ muriate of potash,” “40 per cent. potash salts,” kainite, and 
carnallite are used as manurial dressings. It is shown that the 
presence of these potassium compounds somewhat hinders the move- 
ment of water from the soil to the plant. E. J. R. 


Manurial Action of Nitrates and Nitrites. Oskar KELLNER 
(Landw. Versuchs-Stat., 1910, 72, 311—317).—Pot experiments in 
which oats were grown in soil (6 kilos.) with 0°5 gram of nitrogen as 
nitrates and nitrites respectively, and with 0°25 gram in the same 
forms. 

The results showed that even with the smaller amount of nitrite, 
growth was retarded and the leaves remained rolled up. Later, the 
plants gradually recovered, and the final growth was equal to that of 
the plants supplied with nitrates. The larger amount of nitrite, 
corresponding with 166 kilos. per. hectare, was injurious to germination, 
but not when applied later. 

In practice it is of importance to avoid any check in the develop- 
ment of the young plants, and it is therefore desirable that calcium 
nitrate should be obtained with as little nitrite as possible. 

N. H. J. M. 


Analytical Chemistry. 


New Form of Eudiometer. Enrique Hauser (Anal. Fis. Quim., 
1909, ‘7, 304—308).—This is a simple and convenient form of 
eudiometer adapted to rapid analysis, Its special feature is that the 
ordinary levelling tube used to adjust the pressure is not necessary. 
The instrument shown in the cut is filled with the gas to be exploded 
while immersed in water contained in a sufficiently deep cylinder. 
The gas is allowed to enter the instrument while cocks 2 and 3 are 
open until the level of the water inside has fallen to graduation 6 on 
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the divided tube between the cocks 2 and 3. Cock 1 is then closed, 
and the instrument lowered in the water until the reading of the outer 
water on the upper scale (above cock 1) is the 
same as the reading of the internal water on the 
lower scale between cocks 2 and 3. ‘The instru- 
ment is then clamped, and cock 2 closed by means 
of a glass rod; teeth are provided on cock 2 
for this purpose. The gas is then exploded and 
after cooling, cock 2 opened. Water rises in 
the tube 2 3, and the instrument is then lowered 
in the outer vessel of water until the reading of 
external water on the upper scale is the same as 
that of the internal water in tube 2 3 on the 
lower scale. The pressure on the products of 
the explosion is then the same as that under 
which the original gas volume was measured. If 
any change of temperature has-occurred in the 
external water, a correction can be introduced by 
taking into account the alteration of the vapour 
tension of water. The instrument shown has a 
capacity of 50 c.c., and the lower tube measuring 
the contraction, a volume of 6 cc. graduated in 
tenths. The upper graduated tube necessarily 
has the same bore and graduation as the lower 
one. The instrument is very useful for estimating 
small proportions of hydrogen, oxygen, or methane 
in mixtures which on explosion show only a small 
contraction. Values are given showing that it is 
trustworthy. W. A. D. 


Simplified Form of Eudiometer for General 
Gas Analysis. Freperic W. Ricnarpson and 
ApotF Jarré (J. Soc. Chem. Ind., 1910, 29, 
198—199).—The side - flask with its stoppered 
thistle funnel ard small reflux bulb, or the bulb made from an 
ordinary pear-shaped separator, 
is exhausted by means of a 
Geissler filter pump. By means 
of the vacuous side-bulb, the 
estimation of gases dissolved in 
water is easily carried out. The 
bulb with the measured volume 
of water is immersed in water 
at 80°. The gases are soon 
extracted and removed to the 
laboratory vessel. Into this the 
usual series of absorbents are 
introduced. If the amount of 
the gases is very small, a larger 
amount, say 400 c.c., must be 
operated on. 


VOL. XCVIIL. il. 24 


i. 342 ABSTRACTS OF CHEMICAL PAPERS. 


The apparatus is very suitable for the estimation of carbon dioxide 
in baking powders and minerals. The substance can either be weighed 
in the flask referred to or in a dry pear-shaped 50 c.c. bulb stoppered 
at both ends; hydrochloric acid is then allowed to enter from the 
lower end. When using the apparatus for coal gas, a gas-explosion 
burette is attached to the side outlet from the laboratory tube. The 
usual absorbents are used. The scum on the surface of the mercury 
due to the action of bromine, which interferes with the reading, may 
be removed by means of potassium cyanide. L. DE K. 


[Analysis of Gases by means of their Refractive Powers. | 
Lupwie Sruckert (Zeitsch. Hlektrvochem., 1910, 16, 37—75).—See this 
vol., ii, 245. 


Some New Forms of Apparatus for the Analysis of Blood 
Gases by the Chemical Method. Tuomas Grecor Bropie 
(J. Physiol., 1910, 39, 391—396).—Various modifications introduced 
to secure accuracy and saving of time are described in the Barcroft- 
Haldane apparatus. Pipettes for collecting the blood and for deliver- 
ing it into the analysis bottle, and a new form of water-bath are also 
described. W. Dz. iH. 


Improvements in the Technique of Blood-gas Analysis. 
JosePH Barcrort and Fr. Roperts (J. Physiol., 1910, 39, 429—437). 
—Modifications in the Barcroft-Haldane apparatus and in the mercury 
pump are described. The delicacy of the differential apparatus can 
be increased to serve for analyses of 0°1 c.c. of blood. W. D. H. 


[Physico-chemical Volumetric Analysis. Precipitation and 
Measurement of Electrical Conductivity.} Pavut Dvroir 
(J. Chim. Phys., 1910, 8, 12—26).—A method of volumetric analysis 
is described, which is based upon the determination of the end- 
point in a precipitation process by means of conductivity measure- 
ments. If, for instance, successive quantities of a concentrated 
solution of an iodide are added to a dilute solution of a silver salt, 
and the conductivity of the solution after each addition is plotted 
as a function of the volume of added iodide solution, two ap- 
proximately straight line curves are obtained, which intersect at a 
point corresponding with the complete precipitation of the silver 
from the solution. An examination of the factors which influence 
the sharpness of the determination indicates that the solution to be 
analysed should be as dilute, and the added reagent as concentrated, 
as possible. Foreign substances which take no part in the precipi- 
tation reaction have no appreciable influence on the sharpness with 
which the end-point can be determined. In cases in which the 
precipitated substances are only moderately insoluble, the point of 
intersection of the two curves is more accurately obtained by 
extrapolation from measurements of the conductivity of solutions 
containing appreciably more and appreciably less of the added 
reagent than that corresponding with the end-point. To obtain 
accurate results, the temperature of the measured solution must be 
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kept constant to +0°1°. A special form of capillary burette is described, 
by means of which the added quantities of reagent solution can be 
determined to about 0°001 c.e. H. M. D. 


Physico-chemical Volumetric Analysis. II. Hstimation 
and Separation of the Alkaline-earth Metals. Pauxs Duroir 
and Prerre Mogoiu (J. Chim. Phys., 1910, 8, 27—41. Compare 
preceding abstract).—The conductivity method of analysis described 
in the previous paper has been examined for the case of the 
alkaline-earth metals. It is found that the method can be applied 
in the estimation of calcium by precipitation as oxalate, sulphate, 
and carbonate; of strontium by precipitation as chromate, sulphate, 
carbonate, and oxalate, and of barium by precipitation as 
sulphate, chromate, silicofluoride, and carbonate. The method can 
also be used for the estimation of calcium, strontium, and barium 
when all there are present in a given solution. This estimation 
necessitates three series of titrations and conductivity measurements 
with separate portions of the solution. To the first portion, two 
volumes of ethyl alcohol are added, and this solution is then titrated 
with a solution of lithium sulphate. The conductivity measurements 
of this series give Ba + Sr + Ca. 

One volume of alcohol is added to the second portion, and this is 
titrated with a solution of lithium chromate. The conductivity 
curves of this series give Ba+Sr. To the third portion one volume 
of alcohol is added, and the solution titrated with cupric silicofluoride. 
The curves for this series give Ba. 

By experiments with solutions of chlorides of the metals, it is 
shown that this method of analysis gives satisfactory results provided 


none of them is present in relatively very small quantity. 
H. M. D. 


The New Heraeus Platinum Crucible Lid. ALEXANDER 
GutBieR (Chem. Zeit., 1910, 34, 211).—This lid, which is laid loosely 
on the crucible, has several perforations and also a partition wall 
penetrating half way into the crucible. The right side only of the 
bottom of the crucible is heated with a small Bunsen (so-called micro) 
burner, and the flame, which is gradually enlarged, is at first kept at 
a distance of 3—4 cm. This arrangement causes a circulation of 
air through the interior of the crucible, and consequently a more 
rapid combustion of the organic matters, whilst formation of black 
cinder is prevented. L. ve K. 


Collection of Small Precipitates. Emm Drepotper (Chem. 
Zeit.. 1910, 34, 176)—A conical flask into which the filtrate is 
received is fitted with a doubly perforated cork. Through one of the 
holes passes a funnel, and through the other a tube bent ata right 
angle and connected to a suction apparatus. In the stem of the 
funnel is‘suspended a glass rod, the top of which has the form of a disk, 
and is made by pressing the end of the rod, whilst red-hot, on an asbestos 
board. On to the disk is then placed a disk of filter-paper 7 mm. in 
diameter to retain the precipitate. L. pe K. 

; 24—2 
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Modified Chlorine Absorption Apparatus. R. H. McCrea 
(Chem. News, 1910, 101, 77).—The solution of iodide is placed in an 
inverted retort as usual, but a small distilling flask is used to distil 
from. On the neck of this is placed a piece of india-rubber tubing 
doubled on itself, which is then thick enough to close loosely the 
mouth of the retort. H. M. D. 


Test for Ozone in Flames. WitHetm Mancuor (Ber., 1910, 48, 
750—751).—In the author’s method for proving the presence of 
ozone in flames (Abstr., 1909, ii, 993), silver may be replaced by either 
mercury or lead, although the best results are obtained with the first 
two metals. ‘he best results are obtained when the flame (oxy- 
hydrogen or hydrogen) is long and narrow, and the surface of the 
metal should then become coated with intense dark blue patches. 

In the latter part of the paper it is pointed out that Loew’s claim 
for priority (Abstr., 1909, ii, 993) does not affect the author’s 
experiments. x. &. PB. 


Control of the Quantity of Sulphurous Acid Utilised in 
Sulphitation Processes. G. Fouqurr (Bull. Assoc. chim. Suer. 
Dist., 1910, 27, 763—-771).—The quantity of sulphurous acid present 
in various forms in a liquid may be estimated by titrating the alkalinity 
of the liquid, using litmus paper as indicator, and also titrating the 
liquid with iodine solution. The latter titration gives the total 
quantity of sulphurous compounds, whilst from this, combined with the 
former, the amount present as “ bisulphite” can be deduced. Soluble 
hydrogen sulphites are neutral to litmus paper, whilst normal sulphites 
exhibit a titre corresponding with 1/3CaO per gram of SO,. For 
example: one gram of SO, introduced into an alkaline solution, and 
forming normal sulphite alone, diminished the alkalinity towards 
litmus, expressed as CaQ, in the proportion of 7/8 — 1/3 =13/24, or if 
converted into the hydrogen sulphite, the decrease in alkalinity 
amounted to 7/16, expressed as CaO. Formule are given for calculating 
the sulphurous compounds present in a liquid, the above facts being 
taken into account. W. F. &. 


A Practical Gas Generating Arrangement in Connexion 
with the Nitrometer. Erwin Rupp (Chem, Zeit., 1910, 34, 268).— 
The arrangement consists of a nearly rectangularly bent glass tube 
2—3 cm. wide, with short closed ends, and fitted with a tubulus 
provided with a rubber cork and a connecting tube. 

In one of the limbs is placed the solution to be tested, and in the 
other the reagent. By inclining through 45°, the two liquids are made 
to mix. L. DE K. 


Detection of Nitrates in Presence of Bromides, Iodides, and 
Ammonium Compounds. Sven Goxtpscumipt (Chem. Zeit., 1910, 
34, 267—268).—Should the solution contain no iodide, sulphite, or 
thiosulphate, a little potassium iodide is added. Excess of sulphuric 
acid is added, and the gases evolved are blown through two tubes 
containing aqueous sodium hydroxide, and then through a solution of 
potassium iodide and starch. If nitrates are present, the nitric 
peroxide evolved turns the liquid blue. 
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Chlorates may be decomposed by heating with hydrochloric acid 
before applying the test. L. DE K. 


[Indirect] Iodometric Estimation of Phosphoric Acid and 
of Magnesium in the Triple Phosphate. R. Branpis (Zettsch. 
anal. Chem., 1910, 49, 152—157).—The process is based on the 
decomposition of ammonia by hypobromite. The triple phosphate 
obtained as usual is freed from adhering ammonia by washing with 
95% alcohol, which is then in turn removed by means of ether. The 
ether having evaporated, the precipitate is dissolved in as little 
as possible 4-sulphuric acid, and the solution is rendered faintly 
alkaline with 2N-sodium hydroxide. Fifty c.c. of alkaline hypo- 
bromite solution of known strength are added, followed by 2—3 grams 
of potassium iodide and 15—20 c.c. of 4V-sulphuric acid. The iodine 
liberated is then titrated with standard thiosulphate. The difference 
in c.c. of thiosulphate between the titration and the check on 
the bromine solution represents the phosphoric acid or magnesia 
respectively. L. DE K. 


Estimation of Phosphates by Direct Titration. M. Emmanve. 
Pozzi-Escot (Bull. Assoc. chim. Sucr. Dist., 1910, 27, 775—777).— 
The process described previously by the author (Abstr., 1909, ii, 759) 
can only be applied to ammonium phosphate after the ammonia has 
been removed by boiling the salt with an alkali. Phenolphthalein 
and helianthin are the only indicators which can be used, other 
indicators having been found by experiment to give indistinct 
end-points in the titration; the method cannot be used in the 
case of phosphates of the alkaline earths. W. 2. ms 


Estimation of Boric Acid in Complex Mixtures, and 
Especially in Plant Ashes. Gasrize, BerTrRaNnpD and H. AGuLHON 
(Bull. Soc. chim., 1910, [iv], '7, 125—130; Ann. Chim. anal., 1910, 
15, 89—93. Compare this vol., ii, 241 ; Copaux and Boiteau, Abstr., 
1909, ii, 345).—The method used is stated to be suitable for the 
estimation of small quantities of boric acid. It depends on the 
conversion of boric acid into methyl borate, and the titration of this 
by a slight modification of Thomson’s process (Abstr., 1894, ii, 28) 
with the application of Jones’ method (Abstr., 1899, ii, 332; 1900, 
ii, 47). Full working details and a sketch of the apparatus are given 
in the original. 2. &. Bs 


Titrimetric Hstimation of Carbon Dioxide. ALBERT 
VESTERBERG (Zeitsch. physikal. Chem., 1910, ‘70, 551—568).— 
Winkler’s method of estimating mixed solutions of alkali carbonate 
and hydroxide, according to which excess of barium chloride is added 
and the alkali titrated with dilute acid and phenolphthalein, is applied 
to the estimation of carbon dioxide in a number of modes of occurrence. 
Winkler’s method has been shown to be very accurate by Kiister 
(compare Abstr., 1897, ii, 74). 

For estimating carbon dioxide in distilled water, 250 c.c. of the 
sample are placed in an Erlenmeyer flask, 25 c.c. of barium chloride 


i, 346 ABSTRACTS OF CHEMICAL PAPERS. 


solution (100 grams of the crystallised salt per litre) and 10 c.c. of 
barium hydroxide are added, the mixture left for some time until the 
barium carbonate has become granular, and then titrated with hydro- 
chloric acid and phenolphthalein. The accuracy of the method has 
been proved by decomposing known amounts of sodium carbonate with 
excess of acid, absorbing the carbon dioxide in barium hydroxide 
solution containing the chloride, and titrating with hydrochloric 
acid, 

In one form of apparatus used for decomposing carbonates, the 
usual flask and dropping funnel arrangement is attached to a vessel 
containing the solution of barium chloride, and which is evacuated by 
a filter pump and then closed before the experiment is commenced. 
The advantages of this method, which is particularly useful when the 
amount of carbon dioxide is large, are that the gas comes off under 
diminished pressure, and also that there is no danger of incomplete 
absorption. 

The titration of carbonic acid in natural waters by the above 
method is disturbed by the precipitation of magnesium hydroxide, but 
better results are obtained when sucrose (10 grams) is previously 
added. By this method the magnesium appears to be retained in 
solution. In this and the other methods, the titration is only carried 
out after the carbonate has become granular. 

The error in the ordinary method of estimating the hardness 
of water by boiling caused by the solubility of calcium carbonate can 
be overcome by boiling with excess of calcium chloride, which secures 
the complete precipitation of both the calcium and magnesium as 
carbonates. The precipitate is then dissolved in acid, boiled to get 
rid of carbon dioxide, and the excess of acid determined with alkali 
by titration. G. 8. 


Estimation of Silicon in High-Grade Ferrosilicon. Gror«e 
Preuss (Zeitsch. angew. Chem., 1910, 23, 301).—Instead of fusing the 
sample with potassium sodium carbonate and sodium peroxide in a 
platinum crucible, the author proceeds as follows : 

0'5 Gram of the finely-powdered sample of ferrosilicon or silicon 
carbide is fused in a covered nickel crucible of 100 c.c. capacity with 
10 grams of potassium hydroxide free from silica, first at a moderate 
heat for twenty minutes, and then at a stronger heat for the same 
time. The fused mass is allowed to cool, treated with hot water, and 
the solution is then transferred to a dish. The silica is then separated 
in the usual way by evaporating with hydrochloric acid. A second 
evaporation is advisable. Ten % ferrosilicon may be decomposed by 
heating 0°5 gram of the powder with 10 grams of potassium chlorate 
and 100 ¢.c. of hydrochloric acid, but the silica obtained on evapora- 


tion is not quite pure, and must be submitted to the fusion process. 
L. bE K. 


Speedy Detection of Potassium in Small Amounts. L. T. 
Bowser (J. Amer. Chem. Soc., 1910, 32, 78—79).—Bray (Abstr., 
1909, ii, 431) has studied the reaction for the detection of potassium 
by sodium cobaltinitrite, and has recorded the conditions under which 
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the test is most sensitive. It is shown by the present author that if 
an equal volume of alcohol is added to the reaction mixture, prepared 
according to Bray’s directions, the precipitate appears in a few 
minutes, instead of several hours. Care must be taken to ensure 
the removal of ammonium salts before applying the test for potassium, 
since, in the presence of alcohol, ammonium is precipitated as quickly 
as potassium. Potassium salts can be detected by means of the 
reagent when they are present to the extent of two parts per 100,000, 
and ammonium salts when present to the extent of five parts per 
100,000. E. G, 


Methods of Analysis of the [Native] Potassium Salts. 
HermMaNN Roemer (Chem. News, 1910, 101, 54—58).—A full 
description of the processes for the partial and full analysis of 
“potash salts” as adopted by the International. Congress of Applied 
Chemistry at Berlin, 1903. No important novel analytical matter 
is introduced in these methods, so only a few points need be 
mentioned. It is recommended that the quantity actually taken for 
analysis shall be such that 1 mg. of the potassium platinichloride, 
or of the potassium perchlorate obtained in due course, shall represent 
01% of potassium chloride or 0°1% of potassium sulphate, as desired. 
The platinichloride should be washed with 96% alcohol, and as it 
cannot be got into the ideal state, it is as well to retain the old atomic 
weight of platinum (197°2). 

A process is given for the recovery of the platinum from the 
precipitates and alcoholic washings. ‘These are united and boiled 
with water, zinc or sodium hydrogen carbonate being added for the 
reduction. The platinum is washed first with water and then with 
hydrochloric acid, and finally converted into a 10% solution of platini- 
chloride as usual. Any platinous chloride or nitrous compounds may 
be oxidised by boiling with hydrogen peroxide. 

Water is estimated as follows: 10 grams of the sample (chloride 
“or sulphate) are heated in a weighed covered platinum crucible at 
a dull red heat for some twenty minutes. When much magnesium 
chloride is present, a layer of calcium oxide or lead oxide should be 
sprinkled over the salt. L. pe K. 


Analysis of Refined Nitres, Gunpowders, and Explosives 
Containing Chlorates. Juan Faces Viren (Anal. Fis. Quim., 
1909, ‘7, 403—412).—The methods for detecting and estimating 
chlorates already described (Abstr., 1909, ii, 179, 433, 753) can be 
applied as follows to nitres and explosives. 

Nitres: Qualitative.—Add 3 c.c. of solution A to 2 grams of the 
finely-powdered nitre, shake, and place the tube in front of a sheet 
of white paper. If 0°1% of chlorate is present, an intense blue 
coloration is produced immediately. With 0°01%, the coloration 
appears before five minutes, and with 0:009 to 0°V05%, before ten 
minutes. Ifa coloration is not produced within thirty minutes, the 
proportion of chlorate is less than 0°001%. The urine test (Abstr., 
1909, ii, 432) can also be applied to detect chlorates in refined 


nitres, 
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Quantitative.—Twenty grams of the nitre are made up to 100 c.c. with 
water, the solution being filtered if necessary through a dry filter, 
and 10 c.c. added to a graduated cylinder. In a second cylinder, 
2 e.c. of a solution containing 0°1 gram of potassium chlorate per 
litre are mixed with a saturated solution of pure nitre free from 
chlorate so as to make 10 c.c. To each solution, 15 c.c. of reagent B 
are then added, the solutions are thoroughly mixed, and examined 
colorimetrically after twenty-five to thirty minutes. The solutions 
are diluted until the shades are equalised. If the nitre contains more 
than 0:02% of chlorate, 4 c.c. or more of the standard chlorate solution 
are taken. 

With sodium nitrate the procedure is similar to that described 
for nitres, but a stronger solution can be used in the case of samples 
containing less than 0°01% of chlorate, owing to sodium nitrate being 
more soluble than potassium nitrate. 

Ezxplosives.—Explosives intentionally chlorated show the presence 
of chlorate when 0°01 gram is dissolved in 8—10 drops of water and 
2 c.c. of solution B added. Generally, explosives contain chlorate 
only as an impurity. In such cases, 4—5 grams are digested with 
water, the solution filtered, and evaporated to dryness; the residue is 
powdered and examined as a refined nitre. 

Quantitative—One gram of the explosive is dissolved in sufficient 
water (filtering if necessary) to give a solution containing approxi- 
mately 0°5 gram of chlorate per litre. Five c.c. of the solution are 
mixed with 20 c.c. of the solution B in a graduated cylinder of 50 c.c., 
and the colour compared with 5 c.c. of a solution of 0°5 gram of pure 
potassium chlorate in 1 litre, similarly treated with 20 e.c. of B. 
The solutions are diluted with a mixture of 4 vols. of B with 1 vol. of 
water until the shades are equalised. Having approximately obtained 
the percentage of chlorate in this way, the exact proportion can then 
be ascertained by preparing a suitable scale of comparison shades in 
100 c.c. cylinders. W. A. D. 


The Estimation of Alkalis in Silicates by the Lawrence 
Smith Method. Txeropor Dérine (Zeitsch. anal. Chem., 1910, 
49, 158—172).—A series of analyses of silicates by the process 
recommended by Lawrence Smith (ignition with ammonium chloride 
and calcium carbonate and boiling the mass repeatedly with 
water). 

The author finds that the last portions of the alkali chlorides are 
somewhat obstinately retained by the insoluble mass, and that when 
0-5—0°6 gram of the silicate has been taken, the volume of the filtrate 
should not be less than 400—500 c.c. 

The method is recommended also for those silicates which are 
readily decomposed by hydrochloric acid, as the process involves 
no separation of silica, aluminium, iron, and magnesium. For 


highly basic slags, the process seems, however, less suited. 
L. DE K, 


Apparatus for Testing Gypsum. Jacosus H. van’? Horr 
(Zeitsch. physikal. Chem., 1910, '70, 146—152).—A form of dilatometer 
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by means of which specimens of gypsum may be tested as regards the 
rate with which they absorb water is described and figured. It con- 
sists of a conical vessel, to one side of which is attached, by means of 
a short piece of glass tube, a long, graduated capillary tube. The glass 
tube contains a piece of cotton wool, which serves as a filter to 
prevent gypsum entering along with water into the capillary tube. In 
making an experiment, a definite weight of water saturated with 
gypsum is added to a definite quantity of gypsum, the vessel tightly 
corked, and the rate at which the gypsum combines with water 
deduced from the motion of the latter in the graduated capillary. 

The first experiment was made with a specimen of the half-hydrate, 
2CaSO,,H,O. When a small correction was applied for the initial dis- 
turbance due to the dissolving of the half-hydrate in water saturated 
with gypsum, it was found that the maximum velocity of combination 
was attained in about sixty-eight minutes at 19°, and that this 
corresponded with the stage at which the reaction was half completed. 
This may be anticipated if the rate of combination is proportional 
both to unaltered half-hydrate, 1-2, and to the amount transformed, 
x. An experiment with a specimen of natural gypsum showed that in 
this case, also, the maximum rate of contraction coincides with half- 
transition, although there are considerable initial disturbances, due 
probably to capillaries in the gypsum which become filled with water 
at the beginning of the experiment. For a specimen of gypsum 
supplied as “ Estrich gypsum,” which combined with water very 
slowly, the rate of combination after the first day was represented by 
the equation: —dz/dt=k(1-zx), being simply proportional to the 
proportion of gypsum present. 

The relationship between the quality of gypsum and its rate of 
combination with water has not been investigated. G. 8. 


Volumetric Estimation of Zinc and Cyanogen. Hermann 
GrossMANN and LotHar Houter (Chem. Zeit., 1910, 34, 181—182).— 
To a solution containing about 0°5 gram of the zinc salt are added 
2—5 c.c. of ammonium chloride (250 grams per litre) and also 1 c¢.c. 
of 20% potassium iodide and 0°5—1 c.c. of silver nitrate (5°85 grams 
per litre), and the liquid is then at once titrated with standardised 
potassium cyanide until the turbidity due to silver iodide disappears. 
The titration process fails in ammoniacal solution, but with neutral 
solutions the results are accurate. A joint estimation of zinc and 
nickel may be made in this manner. As nickel may be estimated 
accurately with potassium cyanide, the authors tried to estimate 
potassium cyanide conversely with nickel solution. Fairly accurate 
results are obtained by simpiy adding the nickel solution of known 
strength to the cyanide until a permanent precipitate of nickel 
cyanide is formed. L. vE K. 


Test for Cadmium in the Presence of Copper by means of 
Hydrogen Sulphide. LorHar Wouter and Z. von HirscHBere 
(Ber., 1910, 48, 753—754).—In the course of ordinary qualitative 
analysis, when hydrogen sulphide is passed into the ammoniacal 
cyanide solution which may contain cadmium as well as copper, an 
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orange-red precipitate is often formed in small quantity, even when 
cadmium is absent. The precipitate closely resembles that of antimony 
sulphide, but it is soluble in alcohol, and has the composition C,H,N,S,. 
It is identical with dithio-oxamide (compare Formanek, Abstr., 1890, 
i, 29). The formation of this precipitate is favoured by a low 
temperature, but hindered by using an excess of potassium cyanide 
beyond that necessary to decolorise the ammoniacal copper solution. 


Micro-chemical Estimation of Mercury. P. E. Raascnou 
(Zeitsch. anal. Chem., 1910, 49, 172—204).—The process is briefly as 
follows: the liquid treated previously, if necessary, with hydrochloric acid 
and potassium chlorate is precipitated with hydrogen sulphide ; addition 
of alittle copper sulphate is advantageous. The precipitate is collected 
on a small asbestos filter, and then burnt in a special apparatus with 
lead chromate, the last traces of mercury being swept out by a current 
of carbon dioxide generated from magnesite or manganous carbonate ; 
lead peroxide, which yields oxygen, may also be used. 

The mercury which condenses in the capillary tube may be united to 
one or more little globules by treatment with hot hydrochloric acid ; 
D117, After drying with filter paper, the globule (or globules) of 
mercury is carefully examined under the microscope, and the horizontal 
diameter is measured with a‘micrometer, Reference is then had to 
a table to find the corresponding weight. L. DE K. 


Volumetric Separation of Mercury and Silver. Erwin Rupp 
and F. Lenmann (Chem. Zeit., 1910, 34, 229—230).—Estimation of 
Mercury only in Presence of Silver.—A suitable quantity of the nitric 
acid solution is mixed with an alkaline solution of potassium iodide, 
made up to a definite volume, and filtered. To 50 c.c. of the clear 
filtrate is added 15 c.c. of dilute sodium hydroxide, 3 c.c. of strong 
formaldehyde, and 10 c.c. of water. After shaking for five minutes, 
10 cc. of glacial acetic acid are added, and also 25 or 50 cc. of 
NV/10-iodine. When all metallic mercury has disappeared, the excess of 
iodine is titrated as usual with V/10-thiosulphate. 

Joint Estimation of Mercury and Silver.—The same quantity of the 
solution is mixed with 2—3 c.c. of iron-alum, and so much colourless 
nitric acid is added that the iron colour becomes invisible. The 
solution is then titrated with V/10-thiscyanate as usual. LL. pe K. 


New Reaction for Thallium. Sepastran TanataR and §. 
PetrorF (J. Russ. Phys. Chem. Soc., 1910, 42, 94—95).—Sodium 
cobaltinitrite, Na,Co(NO,),, serves as a very sensitive reagent 
for thallium in slightly acid solution, giving a red, crystalline 
precipitate of thallium cobaltinitrite, Th,Co(NO,),, which is insoluble 
in hot water or in cold dilute acids. On boiling with acids, the 
precipitate dissolves with evolution cf oxides of nitrogen, thallium 
and cobalt salts passing into solution. Thallium cobaltinitrite is 
slightly more soluble than the iodide, one part dissolving in 10,000 
parts of water. The only other metal which forms a precipitate 
with sodium cobaltinitrite is lead, the precipitate in this case being 
unstable and readily soluble in water. 
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The formation of thallium cobaltinitrite may also be used for the 
detection of cobalt and for its separation from nickel. The precipitate 
is formed even in dilute solutions of a cobalt salt (0°02) by addition 
of excess of sodium nitrite, acetic acid, and thallium nitrate; nickel 
is not precipitated under these conditions, z. m. &, 


Estimation of Manganese by the Volhard-Wolff Process. 
Eucren Detss (Chem. Zeit., 1910, 34, 237—238).—A slight modifica- 
tion of the above process. First Process.—For ten parts of ferric 
chloride not more than one part of manganous chloride should be 
present. The solution, concentrated if necessary, is carefully neutral- 
ised with potassium carbonate, and diluted with boiling water to 
600 c.c.; a small excess of standard permanganate is added, and the 
whole well shaken, An emulsion of zinc oxide is added to precipitate 
both iron and manganic oxides. The excess of permanganate is then 
estimated by a suitable method. 

Second process.—The solution is diluted with boiling water to 
600 c.c., and precipitated with zinc oxide emulsion. A _previously- 
measured excess of permanganate is then added all at once without 
delay, and when the precipitate has settled, the free permanganate is 
titrated as before. L. DE K. 


Titrimetric Estimation of Ferrous Oxide and Boric Acid in 
Silicates. Jowannes Fromme (7'sch. Min. Mitt., 1909, 28, 329—333). 
—For the determination of ferrous iron, the powdered silicate is 
decomposed by sulphuric and hydrofluoric acids in an atmosphere of 


carbon dioxide, as in the usual method ; but instead of expelling the 
excess of hydrofluoric acid by evaporation, it is quicker to neutralise 
by the addition of pure silica. The resulting hydrogen silico-fluoride 
has only a slow action on the potassium permanganate used in the 
titration. 

Boric acid may be estimated conveniently in boro-silicates, such as 
axinite and datolite, by fusing the mineral with alkali carbonates and 
titrating with sodium hydroxide in the presence of suitable indicators. 
The hot aqueous solution of the carbonate-melt is saturated with carbon 
dioxide, silica filtered off, and the filtrate reduced to a small volume; 
hydrochloric acid is added, and then 96% alcohol to expel the carbon 
dioxide without heating; the silica is again filtered off, and the 
hydrochloric acid neutralised with V/2-sodium hydroxide, using 
dimethylaminoazobenzene as an indicator. Neutral glycerol is now 
added, and the free boric acid titrated with V/10-sodium hydroxide 
until the indicator (dimethylaminoazobenzene + phenolphthalein) 
shows a rose-red. L. J. S. 


Estimation of Iron in Ferric Solution. A.rrep F. JosEPH 
(J. Soc. Chem. Ind., 1910, 29, 187).—Fairly accurate results may be 
obtained by simply acidifying the ferric solution with hydrochloric 
acid, adding a few grams of potassium iodide, and titrating the iodine 
liberated at once with standard thiosulphate. Unless a coloured 
compound is present, the author does not use starch as indicator, but 


simply depends on the disappearance of the iodine colour. 
L. DE K, 
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Analysis of Cobalt and Nickel. Franz Ferix Werner (Pharm. 
Zeit., 1910, 55, 211—212).—The black sulphides of nickel or cobalt 
obtained in the ordinary course of analysis are dissolved in a little 
nitrohydrochloric acid, the solution is evaporated to dryness, and the 
residue taken up with water and a little hydrochloric acid. To a 
little of the solution is then added ferrocyanide solution. With 
covalt, a dark green precipitate is obtained, and in extremely dilute 
solutions a decided green coloration is noticed. The compound is, 
however, very unstable, and is rapidly oxidised. 

Nickel solutions are precipitated quantitatively. The precipitate 
has an apple-green colour, and is very stable. L. DE K. 


Gravimetric Methods for the Estimation of Nickelin Nickel 
Steel. Ezra L. Rueap (Analyst, 1910, 35, 97—103).—The acetate 
separation of iron from nickel gives good results if care is taken to 
fully neutralise the solution before boiling with sodium acetate, without, 
however, causing a permanent precipitate. If the presence of 
ammonium salts does not interfere with the subsequent precipitation 
of the nickel, ammonia may be used, otherwise sodium hydroxide 
must be used. The ammonia process of separation is untrustworthy 
even in the presence of potassium cyanide; in the latter case, the 
precipitation may be effected by substituting sodium hydroxide for 
ammonia. The filtrate contains all the nickel, which may then be 
precipitated as the higher oxide by means of sodium hypobromite ; 
or the filtrate may be evaporated with sulphuric acid, and the nickel 
deposited electrolytically in ammoniacal solution. The bulk of the 
iron may, if desired, be removed from the solution of the chlorides in 
hydrochloric acid, D 1-125, by shaking with ether, and the remaining 
iron precipitated with alkaline cyanide. The most rapid process, 
however, is the precipitation of nickel in ammoniacal solution with 
a large excess of an alcoholic solution of dimethylglyoxime (Iwanicki’s 
process). L. DE K. 


Estimation of the Acid Radicle in Commercial Bismuth 
Subnitrate. Joun B. P. Harrison (Analyst, 1910, 35, 118—124). 
—An investigation as to the composition of commercial bismuth 
subnitrate, which is supposed to be somewhat variable. The author, 
however, was not successful in demonstrating any sensible differences 
in the composition of various samples. The simplest formula is 
6Bi,0,,5N,0,,85H,0. 

Brown’s indirect method for estimating the nitric radicle, conver- 
sion into oxychloride (Abstr., 1908, ii, 391) is recommended. The 
“ nitron ” method is also useful, and as a check the nitrometer may be 
employed. L. pve K. 


[Estimation of] Antimony Hydride. Hans Reck.epen and 
A. Girricn (Zeitsch. anal. Chem., 1910, 49, 73—82).—The results 
obtained by the authors may be summarised as follows: Contrary to 
general belief there is really no difference between the action of 
antimony and arsenic hydrides on silver nitrate, metallic silver being 
deposited in either case. Owing, however, to the sparing solubility of 
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antimony oxide, a portion of this contaminates the silver, which, there- 
fore, cannot be weighed and calculated into antimony. 


Antimony hydride is readily attacked by fixed and earthy hydroxides 
with formation of metallic antimony, whereas arsenic hydride is but 
partially resolved into metallic arsenic. 
antimony hydride, when not too much diluted, are silver, iodine and 
The 
antimony may then be recovered from the absorbent by a suitable 
process, or, if iodine has been used, it may be found indirectly by 
titrating the iodine before and after the absorption ; or the antimony 
hydride may be found simply by noting the decrease in volume of the 
antimonial gas mixture after absorption. 


iodic acid solutions, also a strong solution of mercuric chloride. 


The best absorbents for 


L. pE K. 


Estimation of Osmium. Ortro Rurr and Frerp. BorRNEMANN 
(Zeitsch. anorg. Chem., 1910, 65, 429—456).—See this vol., ii, 305. 


Elementary Analysis of Difficultly Combustible Substances 
Rich in Carbon. Karu Hoipermann and Rotanp ScHoiy (Ber., 
1910, 43, 342—343).—See this vol., i, 285. 


Analysis of Illuminating Gas. 


A. H. Exuiorr (J. Soc. Chem. 


Ind., 1910, 29, 192—193).—The gas is collected by opening the 
stopcocks of a 200 ¢.c. tube filled with water, thus allowing the gas 
to flow in. By reversing the operation, the gas is forced into the 
apparatus (see Fig.). The first tube into whicli it is drawn has a mark 


below, indicating that 100c.c. of gasare 
taken in excess of theamount required. 
Gas is then introduced by the aspirator 
bottles into the middle graduated 
tube, and measured accurately, ar- 
ranging the bottles so that the water 
in the lower one is level with that 
in the tube; and after the upper 
stopcock is closed, the excess of gas in 
the first tube is rejected through the 
funnel. The water must be used 
at a constant temperature. The re- 
agents are introduced by means of 
the funnel which fits on the outside 
of the end of the stopcock on the 
first tube, called the laboratory tube. 
When transferring 100 c.c. from the 
middle tube to the laboratory tube, 
the water is driven over from the 
middle tube, until it occupies a posi- 
tion marked on the capillary part of 


the laboratory tube above. Owing to the peculiar shape of the bulb, the 
gas is pulled down at the sides by the reagents used, and returns up to 
the middle of the tubes, causing a circulation. A few drops of the reagent 
make an enormous surface, and cause a rapid absorption of the gas. 


The reagents employed are 20% sodium hydroxide to absorb carbon 
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dioxide, bromine to absorb benzene and other illuminants, then, after 
removing the excess of bromine, alkaline 10% pyrogallol to absorb 
oxygen, whilst carbon monoxide is removed by means of a hydro- 
chloric acid solution of cuprous chloride. The gas after each absorp- 
tion is not measured at once, but the tube is allowed to drain ; the 
lower and upper stopcocks on the laboratory tube are opened, the 
reagent is allowed to drain out, and the tube is washed with clean 
water. 

The residual gas (hydrogen, nitrogen, and methane) is usually 
exploded with excess of oxygen, but the author found that nitrogen 
is also oxidised. Twelve to thirteen c.c. are transferred to the 
jacketed explosion tube, and then mixed with six to seven times the 
volume of air; in this way there is no danger of nitrogen being 
affected. If on final treatment with alkaline pyrogallol there is no 
absorption, the operation must be repeated, using a larger volume 
of air. 

The hydrogen and methane are found as usual from the contrac- 
tions after explosion, and subsequent treatment with sodium hydroxide. 
From the volume of the residual nitrogen is deducted the nitrogen 
due to the air introduced. L. DE K. 


The Elliott Gas Analysis Apparatus. E. C. Ustie (J. Soe. 
Chem. Ind., 1910, 29, 194—195).—The apparatus and process used by 
Elliott (see preceding abstract) are recommended for rapid work. In 


an experiment made by the author, using both Elliott’s and Hempel’s 
process, the results agreed fairly well, except as regards methane and 
nitrogen: Elliott (19°6% methane, 6°3% nitrogen); Hempel (17°5% 
methane, 9°1% nitrogen). L. DE K. 


Oil-Gas Analysis Apparatus. E. C. Untuie (J. Soc. Chem. Ind., 
1910, 29, 196—197).—The apparatus consists of an absorption tube, 
A, connected with the piece cd. This is made of tubing 1 mm. 
internal diameter to the bottom of the upright part, d, which has an 
internal diameter of 6 mm. and an external one of 10 mm.; the bulb 
is 15 mm. external diameter. The tube A may be graduated. The 
tube B has a capacity of 100 c.c., and is graduated to O-le.c. It is 
contracted below the bulb g, which is 15 mm. external diameter. 
C is a quartz tube filled with fine granular copper oxide ; its ends are 
plugged with asbestos fibre. The connexion with A and B is made 
with india-rubber tube wired on and covered with wet lamp wick, as 
shown at jj; this must be kept wet during the combustion. Two 
disks of asbestos board, through which passes the tube C, are indicated 
by Ah. C is heated by the burner D. 

When required, A and B are filled with water by raising the 
bottles a and b, which are attached to the tubes by india-rubber 
tubing. The apparatus is then filled with nitrogen from the cock ¢ 
to the narrow part under g. This is done by lowering the bottle a 
and opening the cock e, thus admitting air into A ; e is then closed, 
and the funnel filled with alkaline pyrogallol, which is gradually 
lowered into 4. When all the oxygen has been absorbed in A, c is 
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opened, and the nitrogen passed from A to B and back several times, 
applying alkaline pyrogallol when the nitrogen isin A. 0 is raised, so 
that the level of the water is at the narrow part of B under g. When 
the water at B is at this mark, ¢ is closed, the three-way cock / 
opened to drain A, and e is also opened. A is then emptied and 
washed out, and a filled with fresh water. 
It is then raised above e, and when A is 
filled, c is closed. Thefunnel is removed, 
and exactly 100 cc. of gas are intro- 
duced into A, and subjected to the usual 
absorption tests. When, finally, only 
hydrogen, methane, and nitrogen are 
left, the gas is transferred to B, and 
the cock ¢ is closed. A and a@ are now 
refilled with water. D is lighted, and 
a small flame permitted to burn three 
inches helow C. The gas is passed from 
B to A and back six or eight times. The 
burner is removed and the quartz tube 
cooled with water, and a reading is then 
taken by raising 6 until its water level 
coincides with that in B. The contrac- 
tion equals the hydrogen, methane not 
being affected by copper oxide below 
250°. C is now raised to a red _ heat, 
the funnel! is filled with 10% sodium 
hydroxide solution, and the gas passed 
from B to A and back; when in J, ¢ is closed, and sodium hydroxide 
admitted. When no more contraction is observed, the burner is 
removed, and when cold, the nitrogen in 4 is measured. The methane 
is found by difference, and may include any ethane if present. 
L, DE K. 


An Improvement in Fresenius’ Method for Estimating 
Hydrocarbons in Gases. Ferrpinanp Hewnricu (Zeitsch. angew. 
Chem., 1910, 23, 441—446).—In 1886, R. Fresenius found 0-053 
volume % of light hydrocarbons in the gases from the Wiesbaden Hot 
Spring, and in 1906 Griinhut and Hintz found (028 vol. % of methane. 
More recent determinations by the author give 0:53 vol. % of methane. 
The method adopted for estimating the methane was a modification of 
that introduced by Fresenius, namely, passing a given volume of the 
gas over heated oxide of copper and weighing the carbon dioxide 
formed. 

A layer of oxide 75 cm. long is recommended in place of Fresenius’s 
25cm. A given volume of the gas, free from carbon dioxide and 
oxygen, is placed in a Bunte burette, which is attached to the arm, ), 
of the bulb-T-tube, 7’; the side-tube a is attached to a wash-bottle 
containing concentrated potassium hydroxide solution, and then to a 
gas-holder containing air, and the tube c to two wash-bottles, one 
containing potassium hydroxide solution, and the other concentrated 
svlphuric acid and then to a long double U-tube containing soda-lime 
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and granular calcium chloride; this is followed by the combustion 

tube containing the oxide of copper, and ther? come the usual calcium 

1 chloride tube and potash —- which are a 

b c to a calcium chloride tube and aspirator. e gas 

—\— is passed from the Bunte burette through the appa- 

i” ratus, so that 100 c.c. require some fifteen to twenty 

minutes ; two litres of air are then aspirated through 

the apparatus, which is then disconnected, and the calcium chloride 
tube and potash bulbs weighed. 

The bulb-T serves to catch drops of water which pass over from the 
burette. 

The following results were obtained with the gases from the springs 
mentioned: Hot Spring, 0°53; Schiitzenhof Spring, 0°77, 0°41; 
Adler Spring, 0°77; Golden Spring, 0°45% methane at 0° and 
760 mm. 

In the analyses it is not necessary to use 900—1000 c.c. of gas, 
as recommended by Griinhut and Hintz; 100 c.c. is quite sufficient. 

A form of apparatus for collecting gases is described, and also 
an apparatus for freeing large volumes of gas from carbon dioxide. 


J.J.8. 


Improved Method for Analysis of Gases from Mineral 
Springs. Ernst Hinrz and Leo Grinuut (Zeitsch. anal. Chem., 1910, 
49, 25—42).—-A lengthy paper, giving detailed results of analyses 


of gases from mineral springs, and also dealing with radioactivity of 
mineral waters. The chief point of interest is the estimation of 
methane, which is effected in the usual way by combustion of a large 
quantity of the gases freed previously from carbon dioxide. A com- 
bustion tube, 75 c.c. long, filled with copper oxide and connected with 
the usual train of calcium chloride and soda-lime tubes, is recom- 
mended. 

The gases are best collected in a Weinhold suction {flask containing 
12% aqueous potassium hydroxide. L. pe K, 


Reduced Alcoholometry. Antoine pe Saporta (Bull. Soc. chim., 
1910, [iv], '7, 70—71).—If the usual quantity of distillate is collected in 
estimating the alcohol in weak wines, either a weak distillate is obtained 
or a larger quantity of wine than usual must be used, necessitating 
the expenditure of a longer time in carrying out the estimation. To 
avoid this difficulty, the author distils only 60 ¢.c. into the ordinary 
test glass and then places in this, discs of ebonite each having a hole 
in the centre large enough to allow the stem of the hydrometer to 
pass through. In this way hydrometer readings can be obtained with 
the smaller volume of distillate. T. A. H. 


Analysis of Turpentine Oils. Paut Nicotarpor and Lovis 
Crément (Bull. Soc. chim., 1910, [iv], '7, 105—109).—For the detection 
of badly prepared, old, or adulterated turpentine oils, the author 
recommends the determination of (1) the acid number, (2) residue left 
on distillation up to 59° under 180 mm. pressure, (3) refractive index, 
(4) flash point, and (5) optical rotation of each of five equal fractions, 
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collected from 50° to 59° under 180 mm. pressure. Particulars of the 
— obtained with several turpentine oils are given in the original. 
T. A. H, 


New Method of Analysis by Miscibility Curves ; Application 
to Turpentine Oils. Emme Lovise (Compt. rend., 1910, 150, 
526—528. Compare Abstr., 1907, ii, 722 ; 1909, ii, 722).—The method 
already described can be applied to the analysis of commercial turpentine, 
when it readily reveals the presence of adulterants, such as light 
petroleum and resin oils. Instead of the acetone employed in previous 
experiments, aniline is used to mix with the liquid under examination. 
The miscibility curves are given for mixtures of aniline with French 
turpentine and with the above-mentioned adulterants. The method 
has also been applied to the analysis of petroleum oils, alcohols, 
perfumes and pharmaceutical preparations, and also to the determination 
of molecular weight. Ww. O. W. 


The Estimation of Invert Sugar in Sugar Beets. Joszr URBAN 
(Zeitsch. Zuckerind. Béhm., 1910, 34, 287—297).—The ordinary 
Fehling’s solution does not give absolutely accurate results with sugar- 
beet extracts, and a modification is therefore proposed ; 34°64 grams of 
copper sulphate are dissolved in 500 c.c. of water to form one solution. 
The other is composed of 173 grams of sodium potassium tartrate and 
178 grams of crystalline sodium carbonate (or 66°1 grams of the 
anhydrous salt) in 500 c.c. of water. A table is given showing the 
relation between the copper precipitated and the invert sugar present. 
Certain details of manipulation are also discussed. E. J. R. 


Detection of Traces of Formaldehyde in Presence of Acet- 
aldehyde by Schiff’s Reagent. Grorces Denicks (Compt. rend., 
1910, 150, 529—531).—Differences in the behaviour of Schiff’s 
reagent towards acetaldehyde and formaldehyde enable the latter to be 
detected when present to theextent of one part in 10,000 of acetaldehyde ; 
5 ec. of an aqueous solutions containing not more than 2% acet- 
aldehyde are mixed with 12 c.c. of pure sulphuric acid (D 1°66) and 
5 c.c. of Schiff’s reagent. Under these conditions, if the aldehyde is 
pure, no coloration is observed, but if formaldehyde is treated in the 
same way, the liquid becomes intensely violet and shows an absorption 
band in the orange, The Schiff’s reagent is best prepared by adding a 
litre of a 001% solution of magenta to 20 c.c. of sodium hydrogen 
sulphite solution (D 36—40° Baumé), and, after five minutes, adding 
20 e.c. of hydrochloric acid (D 1°18). 

The method is recommended for determining the presence of 
formaldehyde or its derivatives in wine, and for the estimation of 
methyl alcohol in denaturated spirits. W. O. W. 


[Modification of Rimini’s Test for Formaldehyde.| Samuzt B. 
Scuryver (Proc. Roy. Soc., 1910, B, 82, 226—232).—See this vol., 
ii, 334, 
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Janovsky’s Reaction for Dinitro-compounds, and Bitto’s 
Reaction for Aldehydes and Ketones with Aromatic Com- 
pounds. Fritz Reirzenstein and Grore Stamm (J. pr. Chem., 1910, 
|ii], 81, 167—176).—When a solution of 1-chloro-2 : 4-dinitrobenzene 
in acetone is slowly added to sodioacetone in a current of hydrogen, a 
deep violet coloration is produced, and, finally,*a brown precipitate. 
The latter, after purification, consists of a brown powder, CjH,O,N,, 
m. p. 95—105°, which is probably CH,:CMe-O-C,H,(NO,),.. The 
substance accounts for the intense bluish-violet colour produced by the 
addition of potassium or sodium hydroxide to an acetone solution of 
1-chloro-2 ; 4-dinitrobenzene. The reaction is an instance of Janovsky’s 
test for dinitro-compounds (Abstr., 1891, 685), which was extended by 
Bitto (Abstr., 1892, 1263) to apply as a test for aldehydes and ketones. 
Bitto’s reaction is almost unmentioned in the literature. The authors 
now tabulate the colour reactions given by numerous nitro-compounds 
with acetone and potassium hydroxide, and also those exhibited by 
m-dinitrobenzene, potassium hydroxide, and aliphatic and cyclic 
substances containing the group *CH,-CO. C. 8. 


Direct Test for Acetone in Urine. Bruno Barpacu (Zeitsch. 
anal. Chem., 1910, 49, 103—106).—The author has applied his iodine 
test for acetone (Abstr., 1909, ii, 626) to the detection of acetone in 
uriazes without previous distillation. To 3 ¢.c. of filtered urine is 
added 1 c.c. of a 3% solution of pure peptone, then Lugol’s solution 
(4 grams of iodine, 6 grams of potassium iodide, 100 c.c. of water) 
until the liquid is dark brown, and finally 2 ¢c.c. of ammonia. If a 
sufficiency of iodine is present, the colour should persist for about ten 
minutes ; if not, some more iodine should be added, or, better still, a 
new mixture should be made. After an hour and a half, the liquid is 
acidified with hydrochloric acid, and if the solution gets quite clear, 
acetone is absent. Any excess of iodine may be bleached with a few 
drops of dilute thiosulphate. Any precipitate must then be examined 
under the microscope, when it should have the appearance of delicate 
needles, either individually or in clusters. L. pe K, 


A Possible Significance of the Cammidge Reaction. Lryman 
B. Stookey (Proc. Amer. physiol. Soc., 1909, 14—15; Amer. J. 
Physiol., 25).—Smolenski attributes the Cammidge reaction to sucrose 
in the urine (Abstr., 1909, ii, 598), and the experiments given show 
that there may be some relationship between the amount of sucrose in 
the food and the intensity of the reaction. W. D. iH. 


The Pancreas Reaction of Cammidge. Hans ELienseck 
Biochem. Zeitsch., 1910, 24, 22—39).—The author gives details of the 
various methods he employed in carrying out this reaction, and also 
of the appearances, melting points, and solubilities of the crystals 
obtained in various cases. In applying the reaction to twenty-four 
cases of healthy children, and children suffering from alimentary 
disturbances, it was found that the reaction was almost always positive 
in the case of the ailing children. In normal cases, however, the 
reaction is sometimes positive. The conclusion is drawn that the 
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positive reaction cannot be accepted as indicative of diseases of the 
pancreas, 8. B.S. 


. Uffelmann’s Lactic Acid Reaction. Huco Kint (Milchw. 
Zentr., 1910, 6, 61—63; Pharm. Zeit., 1910, 55, 120—121).— 
Uffelmann’s test for lactic acid is as follows: 10 c¢.c. of a 2% solution 
of phenol are mixed with a few drops of ferric chloride. The amethyst- 
blue solution turns lemon-yeilow if a liquid containing lactic acid is 
added The author, however, noticed that this reaction is not 
characteristic for lactic acid, and that tartaric, citric, malic, and oxalic 
acids also give it. Lvulic and benzoic acids do not give the reaction, 
If, however, used for the identification of a group of acids, 
Uffelmann’s test may be improved by substituting a 1/400% solution 
of salicylic acid for phenol. Benzoic acid may also be employed as 
follows: 5 c.c. of its solution (1:500) are mixed with a drop of 
ferric chloride (1:10), when a white turbidity with a green reflexion 
is formed. On adding a few drops of a weak solution (1 :1000) of 
lactic, tartaric, citric, malic, or levulic acid, the liquid becomes 
clear and turns a dark greenish-yellow. Curiously the reaction is 
also given by ammonium oxalate. In this case the green 
predominates. L. DE K, 


New Method for Estimating d-Tartaric Acid. Anpr& Kine 
(Compt. rend., 1910, 150, 616—618).—The following method is 
recommended for estimating d-tartaric acid in wines or natural 
products. 

Twenty-five c.c. of the solution containing 3 to 4 grams per litre of 
d-tartaric acid are treated with 100 c.c. of water and 25 cc. of a 
16% solution of pure Rochelle salt and 20 c.c. of a 5% solution of 
calcium acetate. ‘The precipitated calcium racemate contains a small 
quantity of optically active salt, and is dissolved in 20 c.c. of 4% hydro- 
chloric acid, diluted to 150 c.c., and the solution heated to boiling 
with 40 c.c. of a solution containing sodium acetate (10%) and calcium 
acetate (1%). After cooling, the precipitate is filtered off, dissolved in 
boiling hydrochloric acid (10%), and titrated with a 1:6% solution 
of potassium permanganate. 

The results are somewhat higher than those obtained by the usual 
method. Phosphates, sulphates, sulphites, calcium salts, acetic, malic 
and succinic acids, dextrose, tannin, and colouring matters do not 
interfere with the method. Salts of iron or aluminium prevent 
precipitation of the calcium racemate. Tartaric esters give no 
precipitate under these conditions. W. O. W. 


Detection of Benzoic, Cinnamic, and Salicylic Acids in 
Wine. Kart von per Hee and F. Jaxosr (Zeitsch. Nahr. Genuasm., 
1910, 19, 137—153).—The following processes may be used for 
identifying these three acids when present together in wine: a portion 
of the latter is first extracted with chloroform in the usual way, and 
the presence of salicylic acid detected by means of ferric chloride. A 
second portion of the wine is then rendered alkaline, evaporated, 
acidified, and extracted with ether. The ethereal extract is shaken 


25—2 


ii. 360 ABSTRACTS OF CHEMICAL PAPERS. 


with alkali solution in order to obtain the organic acids present in 
aqueous solution. This solution is heated until all dissolved ether has 
been removed, and, when cold, is treated with a few drops of 1% 
potassium permanganate solution. The mixture is heated on a water- 
bath, and should as little as 0°01 mg. of cinnamic acid be present, an 
odour of benzaldehyde will be noticed. The addition of permanganate 
is then continued until the oxidation is complete, the benzaldehyde 
being converted into benzoic acid, and the salicylic acid, if present, 
completely destroyed. After removing the excess of permanganate by 
the addition of sulphurous acid, the acidified solution is extracted with 
ether, and the residue obtained on evaporating the ethereal extract is 
tested for benzoic acid (resulting from the oxidation of the cinnamic 
acid in addition to any benzoic acid actually present as such) as 
described by Robin (Abstr., 1908, ii, 1078). The presence of benzoic 
acid itself may be ascertained by submitting the acidified wine to 
steam distillation and applying Robin’s test to the ether extract of 
the distillate. The authors have also made experiments regarding 
the comparative antiseptic effect of benzoic, cinnamic, and salicylic 
acids ; they find that the following quantities of the respective acids 
are required to inhibit fermentation in wine must containing yeast: 
benzoic acid, 0°15 to 0°25 gram ; salicylic acid, 0°10 to 0°25 gram; and 
cinnamic acid, 0°05 to 0°15 gram per litre. W. P.S. 


Fat Extraction Apparatus. A. van Raatte (Chem. Weekblad, 
1910, '7, 191).—A description of an apparatus for extracting fat from 
flour with carbon tetrachloride. A. J. W. 


New Method of Estimating Margarine in Butter. M. Rarro 
and G. Forest1 (Gazzetta, 1909, 39, ii, 441—444)—The authors 
find that the presence of margarine in butter may be detected by 
measuring its viscosity. Using an Ostwald viscosimeter at 50°, the 
time of efflux for water was 32°6 seconds, whilst for each of five 
samples of butter it was 66°4 secs., and for margarine, 85°8 secs. A 
number of mixtures of butter and margarine were examined; the 
presence of 10% of margarine raises the time of efflux from 66°4 to 
68°4 secs. a. F. 


Chemical and Viscosimetric Investigations on Animal 
Fats. M. Rarro and G. Foresti (Gazzetta, 1909, 39, ii, 444—449).— 
Fats from different animals exhibit different constants, but with fats 
from different parts of the same animal this does not appear to be the 
case. The curves connecting the viscosity constant 7 with temperature 
for six different animal fats follow approximately parallel courses from 
60° to 80°. ve ® Y 


Estimation of the Acid and Saponification Numbers in 
Dark-coloured Oils and Fats. F. Marx (Chem. Zeit., 1910, 34, 
124).—2°5 Grams of the sample are placed in a 600 c.c. porcelain 
dish and well stirred with addition of 50 c.c. of neutral alcohol, and, 
after adding 6—8 drops of phenolphthalein solution, the free acidity is 
titrated, The whole is then transferred to a 250 c.c. flask, and the 
dish is rinsed first with 20 c.c, and then again twice with 10 cc, of 
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benzene. Twenty-five c.c of W/2-alcoholic potassium hydroxide are 
added, and the mixture is boiled, as usual, for half an hour. The 
contents are now returned to the dish, the flask is well washed with 
hot alcohol until the total volume is about 150 c.c., and, after adding 
another 4—6 drops of phenolphthalein, the excess of alkali is 
titrated. The end reaction is very sharp, even with fish oils. During 


the titration the liquid should be well stirred with a glass rod. 
L. DE K, 


Estimation of Acid and Saponification Numbers in Dark- 
coloured Oils and Fats. Frieprich Mayer (Chem. Zeit., 1910, 34, 
238—-239).—The process, which aims at the determination of tallow in 
cylinder oil, is carried out as follows: 10 grams of the oil are dissolved 
in a 200 cc. flask in 25 c.c. of benzene, and gently boiled for an 
hour with 25 c.c. of (? alcoholic) V/2-potassium hydroxide ; 30 c.c. 
of water are then added, and the whole introduced into a separating 
funnel ; the alkaline liquid is drawn off, and the benzene layer washed 
twice in succession with 25 c.c. of water. The excess of alkali is then 
titrated as usual, using phenolphthalein as indicator. Although the 


liquid is slightly yellow and milky, the end reaction is very distinct. 
L. pE K, 


Analysis of Ferrocyanides. Freperick W. Sxirrow (J. Soe. 
Chem. Ind., 1910, 29, 319—323).—A review of Colman’s paper 
(Analyst, 1908, 33, 261) on the various processes of estimating ferro- 
cyanogen in spent iron oxides, etc. The following conclusions are 


arrived at : 

In the Feld method, a loss of hydrogen cyanide occurs on boiling 
the alkaline ferrocyanide with excess of magnesium chloride. A 
practical recovery of hydrogen cyanide takes place on distilling 
mercuric cyanide with dilute sulphuric acid in presence of chloride, 
but owing to impurities usually present, there is generally some loss. 
When using the zinc sulphate process, it is better to have the solutions 
a little more concentrated than usual. In the separation of ferro- 
cyanide from carbonyl ferrocyanide, it is advisable to wash the pre- 
cipitate with absolute alcohol, and to titrate directly in the presence 
of the filter. 

When working with spent iron oxide previously extracted with 
carbon disulphide, the alkaline solution should be well boiled to 
separate the iron properly, and then be filtered. Traces of ferrocyanide, 
however, always remain in the insoluble residue, probably in the form 
of the calcium-iron compound. L. pe K. 


Estimation of Betaine. Vuapimir Srankk and K. Domin 
(Zeitsch. Zuckerind. Bihm, 1910, 34, 297—304).—See this vol., 
ii, 336. 

Application of the Volhard Method to the Estimation of 
Alkaloids. Etias Exvove (J. Amer. Chem. Soc., 1910, 32, 132—139). 
—The estimation of alkaloids can be much simplified by converting 
them into their hydrochlorides and estimating the chlorine by the 
Volhard method. In an earlier paper (Bull. 54, Hyg. Lab., U.S. Pub. 
Health and Mar. Hosp. Serv.), the author has applied this method to 
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quinine, quinidine, cinchonine, cinchonidine, and strychnine, In the 
present work its use has been extended to cocaine, morphine, codeine, 
narcotine, atropine, hydrastine, pilocarpine, and brucine. 

The amount of alkaloid in specimens obtained commercially or in 
the course of assay may] be estimated in the following way. About 
0-2 gram is dissolved in 20 c.c. of 4% hydrochloric acid, the liquid is 
evaporated to dryness on the water-bath, and the residue is mixed with 
5 ¢.c. of alcohol and again evaporated, this treatment with alcohol 
being repeated. The residue is dissolved in about 10 c.c. of water, and 
the solution titrated with standard alkali in presence of phenol- 
phthalein. If a precipitate is produced, it is collected on a filter and 
washed with water until free from chlorine. The filtrate is diluted, 
acidified with nitric acid, treated with a slight excess of standard 
silver nitrate solution, and then made up to a definite volume and 
filtered. The excess of silver in a measured portion of the filtrate is 
estimated by means of standard thiocyanate solution in presence of 
ferric alum. From the amount of hydrochloric acid thus found, the 
quantity of alkaloid can be calculated. In the case of brucine, the 
colour produced on adding the nitric acid interferes with the 
subsequent titration ; a measured portion of the liquid is therefore 
evaporated to dryness on the water-bath, the residue ignited, and 
dissolved in hot dilute nitric acid, the solution being then titrated 
with thiocyanate. E. G. 


Titration of Alkaloidal Salts. Ernst Runne (Apoth. Zeit., 
1909, 24, 662—663 ; 1910, 25, 137. Compare Kippenberger, Abstr., 
1900, ii, 637; Astruc, Abstr., 1901, i, 604).—The results of an 
investigation into the possibility of titrating the acids of alkaloidal 
salts by standard alkali solutions, and the influence of various 
indicators on the results are given. 

In solution in alcohol, morphine is slightly acid to Poirrier’s blue, 
whilst quinine, cocaine, and codeine are neutral. In alcoholic solution, 
phenolphthalein is not reddened by any of these four alkaloids, but in 
aqueous solution, codeine is markedly alkaline, morphine and cocaine 
less so, whilst quinine is neutral to it. The alcoholic solution of each 
of the four alkaloids reddens, sooner or later, with phenolphthalein 
on dilution with water. A series of trials showed that quinine hydro- 
chloride only may be titrated accurately in either alcohol or water, 
and with either of the two indicators, whilst quinine sulphate, cocaine 
hydrochloride, and codeine phosphate can only be titrated in alcohol 
cr alcobol-water solutions with either indicator; morphine salts 
cannot be titrated accurately under any of the conditions tried. 
Poirrier’s blue is on the whole the better of the two indicators for 
these purposes. T. A. H. 


Chlorophyll Group. VI. The Estimation of Chlorophyll in 
Plants. Henryk Matarsk1 and Lion Marcatewski (Biochem. 
Zeitsch., 1910, 24, 319—322).—The chlorophyll is extracted and 
converted into chlorophyllan by means of acids, and the light absorption 
in chloroform solution is then quantitatively estimated by means of a 
Kénig-Marten apparatus, As the absorption value of pure chloro- 
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_ phyllan is known, the amount of chlorophyllan obtainable from the 
plants under investigation can be readily calculated. The chloro- 

phyllan values differ, however, in different plants, and even in the 

same plants grown under different conditions. 8. B.S. 


Estimation of Morphine. Ernst Wintexstein (Arch. exp. Path. 
Pharm., 1910, 62, 139—144).—The method of Faust and Cloetta was 
adopted by Riibsamen in recent work on the estimation of morphine. 


Reasons are given in full to show that this method is not trustworthy, 
W. D. H. 


Colour Reactions of Proteins. ©. Rericnarp (Pharm. Zeit., 
1910, 55, 158—160, 167—168).—Z£gg-Albumin.—The tests are applied 
to the dried and powdered substance; when strongly pressed, the 
powder conglomerates. Sulphuric acid gives at first a colourless jelly, 
but on warming, a bluish-violet coloration appears ; this again fades, 
but, after a few days’ exposure to the air, a deep blue solution is 
formed, which gains in intensity by gently warming for some time. 
Fuming hydrochloric acid is well known as a test for proteins; but 
the author found that a weaker (25%) acid also gives a blue colour if 
the substance is evaporated with the acid, and then again re-moistened 
with it; the colour is not so permanent as with sulphuric acid. The 
test may be applied also by mixing the powder with a little sodium 
chloride and then moistening with sulphuric acid. Nitric acid gives 
at once an intense, yellow coloration, but a colourless 25% acid gives 
a colourless jelly, which, however, gradually turns sulphur-yellow ; 
warming promotes the reaction. On addirg strong alkali, the colour 
changes to a dark reddish-brown, but the yellow tinge is again 
restored on adding nitric acid. Glacial acetic acid is a good solvent 
for egg-albumin, and on evaporating the solution and gently drying 
the residue, a reddish-brown mass is obtained, which turns blue when 
moistened with sulphuric acid. 

A somewhat similar coloration is obtained with trichloroacetic acid, 
whilst aminoacetic acid is without effect. A splendid reaction is 
obtained when an intimate mixture of the substance with ammonium 
heptamolybdate is moistened with sulphuric acid ; the mixture turns 
almost black, but on exposure to the air an intense blue liquid is 
formed, which does not fade in the least. No reaction is obtained 
in the cold by substituting acetic acid or 25% hydrochloric acid for 
sulphuric acid, and this makes the test a very important one. If the 
substance is triturated with ammonium vanadate and a little water, the 
mass gradually turns an intense yellow; if a little 25% hydrochloric 
acid is added, a nondescript coloration is formed, which soon turns 
dark green and finally blue. 

Several other tests are given (iodic acid, metallic salts, phenyl- 
hydrazine hydrochloride, picric acid, etc.), which are, however, less 
important. Attention is called to the behaviour of vanillin, which 
when mixed with the substance gives a splendid violet coloration on 
moistening with 25% hydrochloric acid; sulphuric acid may also be 
used, but acts somewhat more slowly. This reaction is a valuable one 


when testing for albumin in vegetable specimens under the microscope. 
L. DE K. 
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[Estimation of Proteins in Milk and Blood.] THropor Wey. 
(Ber., 1910, 48, 508—511).—See this vol., i, 287. 


Medico-Legal Aspect of the Benzidine Reaction in the 
Examination of Blood Stains. Frtp. Borpas (Compt. rend., 
1910, 150, 562—564. Compare Adler, Abstr., 1904, ii, 459).—It is 
stated that Adler’s reaction, depending on the appearance of a colora- 
tion when blood is treated with hydrogen peroxide and benzidine, is 
not characteristic for blood, since pathological liquids, such as pus, 
and the juices of many fruit and plants, such as that of pears, spinach, 
and carrots amongst others, give the reaction equally well. Since 
the reaction is conditioned by the decomposition of hydrogen peroxide, 
it follows that any material capable of effecting this will develop a 
coloration with the reagent. This has been found to occur with many 
colloids, for example, ferrous oxalate solution and with pulverulent or 
porous substances, such as talc, pumice stone, alumina, and cellulose. 
In the case of blood, the reaction is produced by colloids, and as these 
are destroyed at 85°, McWeeny’s method of applying the test (this vol., 
ii, 84) is useless. If, however, the catalytic activity of the blood is restored 
by contact with pure cellulose, the method is applicable even when the 
stained article examined has been washed in hot water. An imprint 
of the moist stain is made on filter paper which has been washed with 
acids until it no longer gives the reaction. A drop of hydrogen 
peroxide is then added, and followed by several drops of benzidine 
solution. The result, however, is only conclusive when the indication 
given is negative. W. O. W. 


Albert’s Method of Determining Soil Acidity. H. Sicurine 
and Tu. Arnp (Zettsch. angew. Chem., 1910, 23, 103—106. Compare 
ibid., 1909, 22, 533).—A number of determinations of acidity were 
made with different soils by the Tacke-Siichting method and by 
Albert's method (Abstr., 1909, ii, 446). The latter method gave very 
uncertain results, depending partly on the duration of the boiling, 
lower results being obtained by long boiling than by boiling for a 
shorter time. 

It is pointed out that in employing the Tacke-Siichting method, 
the process must be carried out exactly as described. N.H.J.M 


[Albert’s Method for Determining Soil Activity.] Robert 
ALBERT (Zeitsch. angew. Chem., 1910, 23, 106—107. Compare Abstr., 
1909, ii, 446).—A reply to Siichting and Arnd (preceding abstract). 
Further experiments with different soils showed that in some cases 
the method is less exact than that employed by Tacke and Siichting. 
Satisfactory results were, however, obtained with different soils, by 
avoiding any great excess of ammonium salt and of baryta, the 
approximate amount of barium hydroxide required being first ascer- 
tained by adding, baryta water to the soil suspended in water 
containing phenolphthalein. The results obtained by the modified 
method agree with those obtained by Tacke and Siichting’s method. 

N. H. J. M.} 
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Specific Refractive Powers or Optical Constants of Sub- 
stances in very Dilute Solutions. C. Cuiéneveau (Compt. rend.,1910, 
150, 866—869. Compare Abstr., 1907, ii, 920).—Results of measure- 
ments by the interferential refractometer are given for dilute solutions 
of potassium chloride, ammonium nitrate, and magnesium nitrate. 
The conclusion drawn is that ionisation has no appreciable influence 
on the refractive power or “optical constant’’ of a substance in 
solution when the concentration exceeds 0-05%. 75) 


Refractive Index of Colloids. Watrer Fret (Zeitsch. Chem. Ind. 
Kolloide, 1910, 6, 192—197).—The refractive index of dilute solutions 
of gelatin at 37° is found to be a linear function of the gelatin 
concentration. On addition of gradually increasing small quantities 
of sodium hydroxide to a 0°5% solution of gelatin at 22°, the refractive 
index is at first slightly increased, and then falls continuously. Neutral 
salts increase the refractive index of both acid and alkaline gelatin solu- 
tions. From observations made with different chlorides and sodium salts, 


the specific influence of various cations and anions has been determined. 
H. M. D. 


Determination of Constitution by Spectrochemical Methods. 
Kart Avuwers and Fritz Ersentonr (Ber., 1910, 43, 806—826).—As 
a result of refractometric measurements, Briihl has put forward 
certain rules with respect to the optical behaviour of unsaturated 
compounds (compare Trans., 1907, 91, 115). These rules permit not 
only of the determination of the degree of unsaturation of such 
compounds, but can also be used to decide whether conjugated double 
linkings are present or not. In the literature, however, there are 
numerous examples of compounds which do not conform to Briihl’s 
rules. This want of conformity may be real, or it may be due to the 
substances investigated being impure, and the authors have commenced 
an extended investigation on the subject. 

A conjugated double linking should give rise to optical exaltation. 
If the molecular refractivities are taken for comparison, any small 
error in the atomic refractivities of the atoms of a compound may 
give rise to serious errors in the molecular refractivity in the case of 
compounds of high molecular weight. The authors, therefore, recom- 
mend that the “ specific refractivity x 100,” which they denote by >., or 
Xp, should be used for purposes of comparison. When this is done, 
apparent anomalies which exist in certain homologous phenol ethers 
(anisole, phenetole, etc.) when their molecular refractivities are 
compared are done away with. 

Optical exaltation is taken as existing when the experimental value 
for 3 is greater than the theoretical by 0°30—0°35. In the case of 
specific dispersion, there is an exaltation when the deviation from the 
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theoretical value for 3,— >, amounts to 0°12—90°15, or when the 
deviation from the theoretical molecular dispersion amounts to more 
than 12—15%. 

As far as the authors’ experiments go, abnormally high molecular 
refractivities are obtaified with only two groups of compounds which 
do not possess — double linkings, namely, with methy]l- 


ene derivatives, OC, containing a semicyclic double linking, 


and with compounds containing a 3-ring of carbon atoms. The 
exaltation is especiaily marked “when a 3-ring is conjugate with a 
double linking. 

The addition of side-chains to the central carbon atom of a conjugated 
system lowers the optical effect of the latter. The greater the number 
of such side-chains the less optically abnormal become the compounds. 
Thus the exalting effect of conjugated systems diminishes in the 
order : 


*CH:CH'CH:CH: -—> -CH:C-CH:CH: —> -CH:C-C:CH 
R RR! 
‘CH:CH:C:0 
> ar e . 
R ‘-CH:C—C:0 
*CH:C-CH:0 i R! R 


_— 


Il. -CH:CH*CH:O 

+ 

Ring formation in a conjugated system acts similarly to the 

addition of a side-chain. Thus the cyclic compounds of the type 

“p> e-C:CH and ~pe:e:0 correspond in their optical behaviour 

R R , 

with the acyclic compounds of the type ‘CH-0—0-0H 
CH, R 


and 


*CH:C——C-0 


CH, R 

A system of conjugated double linkings which has been altered 
by substitution in any of the above ways is called a “ disturbed 
conjugation,” and one may speak of “ undisturbed,” * simply disturbed,” 
and “much disturbed’’ conjugations, 

Substitution at the end carbon atoms of a conjugation may diminish 
the optical exaltation. Such Jateral disturbances are especially 
marked when there is already a central disturbance in the conjugated 
system, and in some cases the exaltation may be completely eliminated. 


co Cc: O -C—C—C—C: 


Thus systems such as_ .« and- .. «2 e« show 
R R Re RB R R" R™ 
very little exaltation. 

Different side-chains have different effects. An alkyloxy-group, 
such as OCH, or OC,H,, lowers the exalting effect of a conjugation 
much less than a hydroxy] or alkyl group. 

The above regularities show why a-phellandrene, which according 
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to Wallach (Abstr., 1904, i, 1035) has the constitution 
CH, CH 


OHH No-cH, 


CH CH 
is optically normal ; it possesses a disturbed conjugation. 

The influence of disturbed conjugations is also marked when the 
disturbing substituent also contains a double linking, and by its 
entrance into the molecule increases the number of conjugations. 
Compounds which contain a series of three double linkings, as 
CH-C-C:C-C:C* and CHgC-0:C-C:0, possess a very high refractivity 


and dispersivity. If, however, the three double linkings are crossed, 
the exaltation is very much diminished, and becomes even less than 
that of the parent substance with only two conjugations. This 
explains why methyl 1 : 4-dimethyl-A’*-cyclohexadiene-2-carboxylate 
(Abstr., 1908, i, 520) does not exhibit the usual exaltation. 

In all cases the dispersivity is strongly exalted when the refractivity 
shows only a slight exaltation. In some cases where an exaltation 
of the refractivity is to be expected, there is a depression instead. 
This may be due to impurity of the compound, or to polymerisation. 
The latter cause accounts for the abnormal results obtained with 


-CH 
CH cyclopentadiene, reaping A (Abstr., 1896, i, 289). 


H co’ \o-cH Although this compound shows a depression of the 
HO CH * molecular refractivity, the molecular dispersivity is 

- a exalted above the theoretical by 115%. 
¢ The above results may be applied to determining 


i ae 
CH,’CH:CH, _ the position of the ethylene linking, and the authors 
consider that Fisher and Perkin’s formula for iso- 


carvestrene (Trans., 1908, 93, 1890) should be replaced by the annexed 
formula. z. @ & 


Determination of Constitution by the Optical Method. 


Kart Auwers and Fritz E1sentonr (Ber., 1910, 43, 827—834),— 
The rules deduced in a 


former paper (see preceding 
abstract) are applied in 
various cases, the optical 
constants being redetermined 
by the authors. 
Methylmenthatriene 
(Abstr., 1907, i, 597; 1908, 
i, 433) must possess either 
the formula (1) or (II), the 
molecular refractivity and 
dispersivity being slightly 
exalted, owing to the doubly 
disturbed conjugation. It 
is not possible to decide 
between these two formule 
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on optical grounds. Other formule which have been proposed would 
necessitate either a very high exaltation or else a normal refractivity 
and dispersivity. Similar results show that the compound resulting 
from the interaction of magnesium methyl iodide and pulegone (Abstr., 
1908, i, 556) has either the formula (III) or (IV). 

The compound resulting from the action of zinc chloride on methyl- 
heptenone (Abstr., 1907, i, 597) possesses optical properties corre- 
sponding with 1 : 3-dimethyl-A’*-cyclohexadiene. Tt. &. 2. 


Magnetic and Electrical Double Refraction of Aromatic 
Liquids and the Theory of Molecular G@rientation. A. Corron 
and Henrt Mouton (Compt. rend., 1910, 150, 774—777. Compare 
Abstr., 1909, ii, 773).—The magnetic and electrical double refraction 
of aromatic liquid substances both diminish as the temperature rises, 
but the rate of diminution is considerably greater in the case of the 
electrical effect. If the values obtained for the electrical double 
refraction of nitrobenzene at different temperatures are divided by the 
corresponding values of the dielectric constant, numbers are obtained 
which vary with the temperature at approximately the same rate as the 
magnetic double refraction. This relationship is cited as evidence in 
support of the theory that the double refraction effects are due to 
orientation of the molecules in the magnetic and electrical fields. The 
fact that the dependence of the double refraction on the wave-length 
follows the same law for different substances is supposed to indicate 
that the action is due to the same cause in all cases. H. M. D. 


Effect of Pressure on Arc Spectra: Titanium. R. Rosst 
(Proc. Roy. Soc., 1910, 83, A, 414—420).—The spectrum was obtained 
from an arc burning between a negative carbon rod and a positive pole 
consisting of a graphite tube filled with powdered titanium carbide. 
The are thus obtained was found to burn under pressure far better 
than an arc between metallic poles. Pressures up to 100 atmospheres 
were used. All the lines examined were found to be broadened by 
pressure, the amount and the nature of the broadening being different, 
however, for different lines. Numbers representing the observed dis- 
placements of fifty-two lines at 15, 30, 50, and 100 atmospheres are 
recorded. As mean displacement per atmosphere the value 0°00365 
Angstrém unit was obtained. Some lines are found to have the same 
relative intensities at the different pressures examined, but the majority 


undergo a change. H. M. D. 


Extension of Band Spectrum of Nitrogen in Extreme Red 
and Infra-red. F. Croze (Compt. rend., 1910, 150, 860—863).— 
Two new series, each consisting of eight bands, more refrangible than 
those hitherto recorded, have been observed in the spectrum of 
nitrogen. The two most refrangible of the new bands belong to the 
fifth sub-group, whilst the next six constitute a sixth sub-group. The 
wave-lengths of the new bands are given, and the numbers shown to 
be in good agreement with those calculated from Deslandres’ formula 


(Abstr., 1902, ii, 373). W. O. W. 
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Measurement of Normal Lines in the Helium Spectrum. 
P. EversHetm (Zeitsch. wiss. Photochem., 1910, 8, 148—150).—The 
interferometer method used by the author for the measurement of 
standard lines in the iron spectrum has been applied to the determina- 
tion of the wave-lengths of seven lines in the helium spectrum. The 
lines in question can be measured with great precision, and are 


recommended as very suitable for calibration and comparison purposes. 
H. M. D. 


The Spark Spectra of Potassium and Sodium. R. ScHILLincEer 
(Wien. Sitzungsber Akad. Wiss., 1909, 118, 604—627).—The paper 
contains a detailed account of the author’s experiments on the spark 
spectra of sodium and potassium in an atmosphere of hydrogen. A 
Rowland concave grating of high dispersion was employed; an 
Angstrém unit corresponded in the primary spectrum with about 
0°38 mm. The portions of the spectrum examined consisted of lines 
from A 7700 in the red to A 2100 in the ultra-violet, the wave-lengths 
measured being tabulated comparatively with the results of other 
workers. The plates employed were exposed during two to six hours 
in the ultra-violet, and for seventy hours in the lowest part of the 


red. A comprehensive bibliography is also appended. 
F. M. G. M. 


Light Emission and its Excitation. Papp Lenarp (Ana. 
Physik, 1910, [iv], 31, 641—685. Compare Abstr., 1905, ii, 565). 
—A detailed investigation has been made of the bands in the 
phosphorescence spectra of the alkaline earth metal and zinc 
sulphides. In particular, the connexion between the wave-length of 
the exciting light and the intensity of the excited phosphorescent 
light has been examined. The observations indicate that three 
types of phosphorescent light emission can be distinguished. ‘Two of 
these are characterised respectively by relatively slow and very rapid 
rays of decay, whilst the third is only excited to any considerable 
extent by ultra-violet radiations. The processes which give rise 
to the three types of emission are shown to be independent of one 
another. 

An explanation of the observations is put forward in terms of the 
theory of electrons. H. M. D. 


Dispersion and Absorption of Metals for the Visible and 
Ultra-violet Spectrum. Witt Merer (Ann. Physik, 1910, [iv], 
31, 1017—1049).—From observations on the reflexion of light at 
metallic surfaces, the author has obtained values for the refractive 
index and the coefficient of absorption. The substances investigated 
were gold, nickel, iron, platinum, bismuth, zinc, selenium, mercury, 
a 50% alloy of copper and silver, Wood’s meta], and iodine. The indices 
of retraction and of absorption are recorded iu each case for a series of 
wave-lengths. 

It is shown that in all cases the dispersion agrees with that 
required by Drude’s theory if the assumption is made that bound, 
as well as free, electrons take part in the influence exerted by the 
reflecting substances on the incident rays. H. M. D. 
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Absorption Spectra of Vapours of the Alkali Metals. P. V. 
Bevan (Proc. Roy. Soc., 1910, 88, A, 421—-428. Compare this vol., 
ii, 87).—The absorption spectra of the vapours of rubidium and 
cesium have been examined by the method already used by the 
author in the case of potassium. The vapours were obtained by 
heating the chlorides with sodium or potassium. This method is 
found to give vapours which contain sufficient rubidium or cesium 
to yield well-developed absorption spectra. The spectra obtained 
show twenty new lines in the case of rubidium and eleven in that of 
cesium, bringing up the number of principal series lines to twenty-five 
and twenty-one respectively. 

The measured wave-lengths of the principal series lines of sodium, 
potassium, rubidium, and cesium have been used to test the various 
formule which have been suggested for expressing the connexion 
between them. Ritz’s equation is found to give better results than 
the formula of Kayser and Runge, or that of Rydberg, but it does 
not agree well enough with the observations to be regarded as 
anything more than an empirical formula. H. M. D. 


Absorption Spectra of Certain Uranous and Uranyl 
Compounds. Harry C. Jones and W. W. Srrone (Phil. Mag., 
1910, [vi], 19, 566—572).—An account of work previously published 
(compare this vol., ii, 87, 172, 247). H. M. D. 


Optical Investigation of the Chromophores of Coloured 
Salts and Acids. ArtHur Hanrzscnu (Zeitsch. physikal. Chem., 
1910, '72, 362—380).—The observation that the ionised and non- 
ionised components of coloured salts with saturated complexes are 
optically identical is confirmed by further examples (compare 
Hantzsch and Clark, Abstr., 1908, ii, 447, 646). Deviations from 
Beer’s law are due to chemical changes of the coloured complexes. 
Alkaline chromate solutions contain only CrO,” ions, and follow Beer’s 
law. Acid chromate solutions contain mainly Cr,0,” ions, but also 
Cr,0,,’ ions in amount increasing with the acid concentration, and 
this chemical change accounts for the non-validity of Beer’s law in 
this case. 

Complexes such as CrO,, Cr,0,, MnO,, and Co(NH,),(NO,),, are 
optically constant even at 100° in the absence of decomposition ; 
others, such as PtC], and Fe(CN),, show a slight, and copper sulphate 
a very considerable temperature-coefficient. Solvents diminish slightly 
the light-absorbing power of coloured complexes, the effect being an 
almost parallel displacement of the absorption for different substances, 
as in the case of the temperature. 

Attempts were made to compare the absorption of sclid salts with 
that of their saturated solutions, but the results were only satisfactory 
in the case of copper sulphate, where the solid and solution are 
optically identical. It is probable that the solid salt has the formula 
Cu(OH,),SO,,H,O, and the alteration of this hydrated complex with 
rise of temperature would account for the observations in aqueous 
solution. Solid potassium ferrocyanide appears to absorb light 
considerably less strongly than does its aqueous solution. G. $8. 
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Luminescence. III. Deviations from Stokes’ Law. JoszPn 
pE Kowatski (Bull. Acad. Sci. Cracow, 1910, A, 12—16).—In order to 
account for the behaviour of fluorescent substances which deviate from 
the requirements of Stokes’ law, the author assumes that the difference 
between the energy of the liberated electrons and that of the existing 
light is derived from the kinetic energy of molecular movement. 
Experiments were made to ascertain whether the emitted himinescent 
energy is altered when the thermal energy of the molecules is 
changed by an alteration in the temperature of the fluorescent 
substance. 

For this purpose very dilute solutions of rhodamine in ethyl alcohol 
were submitted to the action of yellow light of wave-length \=577 uu 
at room temperature and at — 185°. Whereas at room temperature 
the limit of the fluorescent spectrum appeared to be at A=557 py, this 
was shifted to \=565 pp at —185° This result is in agreement with 
the view that a portion of the energy of the electrons is derived from 
the energy of molecular motion. 

The relationship between the limiting wave-lengths of the 
fluorescent spectrum and the corresponding temperatures is shown to 
be in accordance with the requirements of the Planck-Hinstein light 
quantity theory. H. M. D. 


Luminescence. IV. Absorption and Phosphorescence of 
Certain Organic Compounds. Josern pe Kowatski (Bull. Acad. 
et. Cracow, 1910, A, 17—22. Compare preceding abstract).—Spectro- 
graphic measurements have been made of the phosphorescence spectra 
of benzene, toluene, ethylbenzene and p-xylene in 0°05 molar solution 
in ethyl alcohol. The spectra consist of a series of bands on a 
continuous back-ground. The rate of decay of the continuous 
spectrum is very much greater than that of the banded spectrum. 
When the oscillation frequencies corresponding with the bands in the 
phosphorescent spectrum are compared with those of the bands in the 
absorption spectra, a nearly constant difference is obtained in the case 
of each hydrocarbon. From this the author draws the conclusion that 
for each absorption band there is a corresponding phosphorescence 
band, the frequency of which differs from that of the absorption band 
by a constant amount. H. M. D. 


Phosphorescence of Uranyl Salts at very Low Tempera- 
tures. Henri BecQuEerEL, JEAN BEcQUEREL, and Herke KAMERLINGH 
OnnEs (Compt. rend., 1910, 150, 647—652. Compare Abstr., 1886, 
189 ; 1896, ii, 406 ; 1907, ii, 213; 1908, ii, 243, 338; 1909, ii, 630). 
—A résumé and discussion of work already published. W. O. W. 


Polarisation Phenomena in Liquid Crystals of Cholesterol 
Ester. Friepricn Griese (Physikal. Zeitsch., 1910, 11, 192—193).— 
An examination of the light reflected from, and transmitted by, an 
iridescent supercooled mixture of cholesterol esters has shown that the 
reflected and transmitted rays are circularly polarised in opposite 
directions. : H. M. D. 
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Rotatory Power of Coloured Solutions. III. Rotation 
Dispersion of Certain Coloured Complex Tartrates. Herrmann 
GrossMANN and Apert Lors (Zeitsch. physikal. Chem., 1910, '72, 
93—112. Compare Abstr., 1906, ii, 823 ; Zeitsch. Ver. deut. Zuckerind, 
1908, 994).—The solutions were prepared by adding to a constant 
amount of tartaric acid varying amounts of the metallic salt and of 
alkali hydroxide, and making up to 20 ¢.c. in each case. In order to 
determine the dispersion in such solutions, the rotatory power was 
measured for red (7), green (g), yellow (D), and light blue (Jb), 
light. 

In solutions containing uranyl nitrate and sodium hydroxide, the 
maximum rotation occurs when at least 1 mol. of the uranyl salt 
and 3 mols. of the alkali are present for every mol. of tartaric acid. 
The dispersion appears to be normal. The presence of tartaric acid 
does not prevent the precipitation of uranium salts by sodium 
hydroxide. 

Solutions of tartaric acid to which a cobalt salt and alkali hydroxide 
in excess have been added are moderately stable in concentrated 
solution, but very unstable in dilute solution ; from the latter solutions 
brown cobalt hydroxide soon separates. In red light the gradual 
addition of alkali to the acid solution of the cobalt salt causes a change 
in the sign of the rotation (from positive to negative) before the 
solution is alkaline, whilst [a],, is always positive, even in alkaline 
solution. Mutarotation was observed only in alkaline solution; in 
dilute solution, [a], and [a], which are towards the left, diwinish with 
time, and [a], which is towards the right, also diminishes when the 
solution is kept. Although tartaric acid does not prevent the 
precipitation of cobalt hydroxide by alkali hydroxides, a solution 
containing a large excess of sodium carbonate instead of the hydroxide 
remains clear. 

In contrast to cobalt salts, very dilute alkaline solutions containing 
4 atoms of nickel to 1 mol. of tartaric acid remain clear. When the 
solutions are just alkaline, they are strongly dextrorotatory. As the 
amount of alkali is gradually increased, the rotation first diminishes, 
reaches a minimum, and then increases. The dispersion is normal, 

When sufficient tartaric acid is present, neither sodium hydroxide nor 
carbonate nor ammonium hydroxide precipitate aluminium hydroxide 
from solutions of aluminium salts. The addition of sodium hydroxide 
toa solution containing 2 mols. of tartaric acid and 1 mol. of aluminium 
nitrate increases the specific rotation, which attains a maximum before 
the solution has become alkaline, and a second maximum in alkaline 
solution ; these solutions possess the highest specific rotation. The 
results indicate that the complexes present in such solutions contain 
2 mols, of tartaric acid to 1 atom of aluminium. The dispersion of 
these solutions is normal. 

Solutions containing ferric salts behave somewhat like those 
containing aluminium, inasmuch as those containing 2 mols. of 
tartaric acid to 1 atom of iron are stable in the presence of excess of 
alkali. The same is true, however, of solutions containing 1 mol. of 
the acid to 1 atom of iron, and the latter show the highest rotation. 
Solutions containing 2 atoms of iron to 1 mol. of tartaric acid are 
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immediately precipitated by the addition of alkali. In general, the 
specific rotation of all these solutions tends to diminish with increase 
in the amount of alkali. The results appear to indicate the existence 
of several complexes in these solutions. 

A few experiments in which mannitol was used instead of tartaric 
acid are also described. Alkaline solutions containing mannitol and 
chromic salts show ‘anomalous dispersion (compare Cotton, Ann. Chim, 


Phys., 1896, [iv], 8, 406). G. 8. 


Photochemical Equilibria. IV. Photochemical Equilibrium 
of Water Vapour. Atrrep Cornn (Ber., 1910, 43, 880—884, 
Compare this vol., ii, 173).—Using an arrangement similar to that 
described in previous papers, the authors find that under the action of 
ultra-violet light at 150°, hydrogen aud oxygen combine almost com- 
pletely, with the formation of water vapour. Although combination 
takes place with considerable velocity, there is no explosion. At the 
same temperature, water vapour is decomposed by ultra-violet light to 
a very slight extent, the minimum decomposition found being 
0 00087—0:0010%. This amount of decomposition is the same as the 
thermai decomposition existing at about 1250°, so that the equilibrium 
under the influence of ultra-violet light is different from the ordinary 
thermal equilibrium. i 


Solarisation in Aqueous Solution. Cur. WInTHER (Zeitsch. 
wiss. Photochem., 1910, 8, 135—148. Compare Abstr., this vol., ii, 
115).—If solutions containing ammonium oxalate and a small quantity 
of a ferric salt are exposed to light and then treated with excess of 
ammoniacal silver nitrate solution, the quantities of ferrous salt, which 
are indicated by the amounts of precipitated silver, are found to 
increase continuously with the period of insolation. When, however, 
instead of ammoniacal silver solution, mercuric chloride is added as 
developer, it is found that the amount of mercurous chloride precipi- 
tated increases with the period of insolation of the oxalate solution 
until a maximum is reached; for longer exposures the quantity of 
mercurous salt gradually diminishes. ‘This phenomenon is cousidered 
to be analogous to that of photographic solarisation. If the insolated 
solutions contain oxygen, the quantities of mercurous chloride obtained 
after short exposures are abnormally small. This induction period is 
caused by the rapid oxidation of the ferrous oxalate by the dissolved 


oxygen. In the absence of oxygen there is no evidence of an induction 
interval. H. M. D. 


Chemical Action of Light. VI. Photochemical Phenomena 
in Dye Solutions. Fritz Weicert (Ber, 1910, 48, 951—955. 
Compare this vol., ii, 174 ; Gebhard, ibzd., ii, 248).—It is shown that 
the increase of pressure observed when a solution of uranin, in contact 
with oxygen or air, is exposed to light is due, at least partly, to the 
liberation of carbon dioxide. The accelerating influence of the alkali 
in Gebhard’s experiments may be due, therefore, to a diminution of 
the partial pressure of the carbon dioxide. C. 8. 
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Biological Radioactivity. ANnpré Lancien and Louis THomas 
(Chem. Zentr., 1909, ii, 1958; from Bull. Sci. Pharm., 1909, 16, 
590—597).—Investigations were made to determine whether plants 
and animals were capable of ionising gases. The results were negative. 
Animals into which radioactive salts had been injected proved to be 
radioactive. 8. B.S. 


The Disintegration Products of Radium and Thorium in the 
Atmosphere. Domenico Pacini (Physikal. Zeitsch., 1910, 11, 227). 
—tThe paper contains a table of twenty-two tests on the rendering 
active of negatively-charged wires exposed to the atmosphere, with full 
details of the conditions of the experiments and of the meteorological 
conditions prevailing. The tests were made at the Sestola Observatory 
in the Apennines, 1090 metres above the sea, a position chosen as 
being open to the wind in nearly all quarters. Exposures were made 
for four hours, in which time the radium products attain equilibrium, 
and from the curve of decay of the activity, the ratio of the number 
of atoms of radium emanation to that of thorium emanation in the air 
was calculated. The mean value of this ratio was 6700. Light 
winds from the plains and valleys, during or two hours before the test, 
increased the ratio, while with falling barometer and strengthening 
winds from the same quarter, the ratio decreased. Wind from the 
high mountains increased the ratio. The time taken for half the 
initial activity to decay in seventeen out of the twenty-two observa- 
tions varied from fifty-six to sixty-five minutes. The smallest value 
was fifty-two minutes, corresponding with 29%, and the largest value 
was eighty-five minutes, corresponding with 73% of the initial activity 
being due to thorium. F. 8. 


The Measurement of the Constant of the Radium Emana- 
tion. Mme. Marie Curie (Le Radium, 1910, '7, 32).—New measure- 
ments have been made of the rate of decay of the activity of the 
radium emanation, both by P. Curie’s original method, using a sealed 
tube of emanation and measuring the penetrating rays only, and also 
by enclosing the emanation in an air-tight ionisation vessel and 
measuring the total radiation. The values agree in ten experiments, 
five by each method, to within 1%, and the value of the period of half- 
change, 3°85 days, is deduced. This agrees with that of Sackur, 3°86 
days, and of Bumstead and Wheeler, 3°88 days, and is exactly midway 
between the two original values of 3°71 days (Rutherford and Soddy) 
and 3°99 days (P. Curie). The period of average life is therefore 5:55 
days, and the value of the radioactive constant is 0°00751 (hour)"!. 
A similar value was obtained by the regeneration of penetrating rays 
from a salt of radium, kept in a sealed tube, which had initially been 
deprived of emanation. The exponential decay at the rate given has 
been proved to hold over a period of three months, during which time 
the concentration of the emanation diminishes more than 10’ times, 
and in different experiments for concentrations differing by 2 x 10! 
times, so that concentration has no effect on the rate of change. 
Between three and twenty hours after the admission of emanation, the 
rate of decay appeared to be slightly less than normal, and to increase 
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more and more quickly, until after twenty hours the normal rate was 
attained, but it was difficult to establish beyond doubt such a real 
variation in the constant. Tables of the decay and recovery of the 
radium emanation with the values for the constant here given have 
been drawn up by Kolowrat (Le Radium, 1909, 6, 193). F. 8. 


The Photographic Action of a-Particles Emitted from Radio- 
active Substances. S. Krnosurra (Proc. Roy. Soc., 1910, A, 83, 
432—453).—The number of grains in a developed photographic film, 
darkened by exposure to a-rays, as counted under the microscope, 
depends only on the number of particles falling on the film. The 
size of the grains does not depend on the latter, but increases with 
time of development to a definite limit. This well explains the 
peculiarity, here experimentally established, that the photographic 
action of the a-rays along its path is constant almost up to the end of 
the range, and does not show the increase, as the range increases, 
which is the case for the ionisation. The halide grains, whether 
strongly or weakly ionised by the a-ray at different points of its path, 
all develop up to the same limit when development is complete. It is 
deduced from a study of the variation of density of the film, as 
measured by a Kénig’s spectrophotometer, with the (known) number 
of a-particles per sq. cm. allowed to act on it, that a halide grain 
may be changed and rendered capable of development when struck by 
a single a-particle. The numbers of a-particles actually obtained by 
so counting the grains may be more or less than the real number 
according to the nature of the plate, and whether each a-particle 
strikes more than one grain, or whether some pass through without 
striking a grain, but the number found for two different kinds of 
plates did not vary much from the actual number. It is indicated 
that a-particles could be counted by the photographic method with 
accuracy if an emulsion of very fine halide grains, such that no 
a-particles could pass through without striking a grain, could be 
prepared, and a very high magnification employed. F.S. 


Absorption of f#-Rays from Radium by Solutions and 
Liquids. W. A. Boropowsxy (Phil. May., 1910, [vi], 19, 605—619). 
—I1t was found that two separate liquids together absorbed the B-rays 
of radium to the same extent as after mixing, the thickness of the 
liquid layer being unchanged, although the two liquids may react 
chemically on mixture, as, for example, solutions of silver sulphate 
and barium chloride. The results throughout with liquids are 
expressed in terms of aluminium, the thickness of the latter required 
to reduce the radiation to the same degree as a definite depth of 
solution being determined. The liquids were always contained between 
two surfaces of thin glass, and the results of Allen (Physical Review, 
1909, 29, 177) are ascribed to imperfect methods of experiment. It 
was found that solutions absorb B-radiation according to the same law 
as solids, the absorption of the solution being directly proportional to 
the mass of salt present. The absorption of compounds follows 4n 
additive law, the relative absorption depending on the nature of the 


atoms themselves, but not on their arrangement within the molecule. 
F. 8. 
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The Experimental Testing of the Question of the Nature 
of the y-Rays. Econ R. von Scnwerpier (Physikal. Zettach., 1910, 
11, 225).—The paper discusses theoretically the possible ways of 
experimentally distinguishing between the two rival theories of the 
nature of the y-rays, the older ether-impulse theory and the newer 
corpuscular theory. If y-rays from a point source pass through a hole 
in a distant opaque screen, on the first theory variation of the size of 
thie hole will not vary the number of y-rays contributing to the effect 
on the far side of the screen, whereas on the second theory the number 
of y-rays involved is diminished proportionally to the area of the 
aperture. The von Schweidler variation of radioactive change, being 
inversely proportional to the square root of the namber of rays 
expelled, or of atoms disintegrating, per unit of time, should therefore 
give the means of distinguishing between the two theories. Experi- 
ments are in progress. It is claimed that by means of a differential 
method, due to K. W. F. Kohlrausch, such variations in the e 
have been detected. 


Long-period Determination of the Rate of Production of 
Helium from Radium. Sir James Dewar (Proc. Roy. Soc., 1910, A, 
83, 404—408. Compare Abstr., 1908, ii, 921).—The amount of 
helium formed in the 70 mg. of radium chloride, before used, after it 
had been kept sealed up for nine months, was determined by breaking 
off the end of the tube (after it had previously been thoroughly 
heated to expel the helium), and thereby putting it into connexion 


with an exhausted McLeod gauge of known volume, having a charcoal 
bulb, cooled in liquid air, attached for absorbing adventitious yases, 
This was accomplished by an ingenious device fully described. The 
rate of production found was 0°463 cu. mm. of helium per gram of 
radium per day. The value previously given (0°37 cu. mm.) was 
erroneously estimated, and should have been 0°499, and the true value 
is considered to be probably between 0°463 and 0° 499, F.S. 


Gases Containing Helium from the German Salt-beds. 
Ernst ErpmMann (Ber., 1910, 43, 777—782).—In August, 1904, 450 
metres underground in the Herzogl. Salz-werk at Leopoldshall, a 
jet of inflammable gas broke out through a hole blasted in the 
carnallite bed, which burnt at first with a flame 1 metre long, and 
has continued four and a-half years at gradually decreasing pressure, 
many hundred thousand cubic metres of gas having escaped. Analysis 
of this gas showed 83°6% hydrogen, 4°4% marsh gas, and an inert 
residue of 12%; oxygen, carbon monoxide, and dioxide, ethylene and 
acetylene being absent. In the residue a considerable amount of 
helium, with a detectable quantity of neon, is present. A minimum 
estimate gives the proportion of rare gas as 0°17 volume % of the natural 
gas, so that a total of at least 12 cubic metres of rare gas must have 
escaped in the four and a-half years. The origin of hydrogen in 
carnallite is unexplained. Precht has attributed it to the action of 
steam on the ferrous chloride in carnallite. Rinnite 

(FeCl,,3KCl,NaCl), 
both natural and artificial, heated with water in exhausted sealed 
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tubes to 100—110°, was, however, found to give no trace of hydrogen. 
The presence of a radioactive impurity in the carnallite would explain, 
not only (1) the presence of helium, but also (2) the far greater 
quantity of hydrogen, from the radioactive decomposition of water, 
the oxygen oxidising the iron as in Precht’s theory, and (3) the 
well-known occurrence of blue rock-salt (through the action of radium 
rays on sodium chloride). In an addendum, Strutt’s work on helium 
in carnallite (Abstr., 1908, ii, 923) is referred to, and the previously 
expressed opinion is preferred, that radioactive admixtures with the 
carnallite rather than the radioactivity of potassium itself is the 
cause of the phenomena. F. 8. 


Distribution of Photo-electric Cathode Rays in a Vacuuin 
and in Different Gases. Jamrs Ropinson (Ann. Physik, 1910, 
[iv], 31, 769—822).—The first part of the paper deals with experi- 
ments which were made to ascertain the mode of distribution of the 
electrons emitted in a vacuum by a metal plate subjected to ultra- 
violet radiation. The number of electrons emitted in any particular 
direction is a function of the angle which this makes with the 
direction of the incident rays. As the angular separation increases, 
the electron emission diminishes considerably, but it seems possible 
that some electrons are even emitted at 90° to the direction of 
incidence. 

Measurements were also made of the absorption of cathode rays 
of widely different velocities in various gases. With diminishing 
velocity, the absorption increases to a limiting value, which is 
unaltered by further reduction of the velocity. Jn comparison with 
oxygen, nitrogen, and carbon monoxide, the behaviour of hydrogen 
is abnormal. For high speed cathode rays, the absorption of hydrogen 
is smaller than that of the other gases, but for rays of small velocity, 
the relative absorptive powers are reversed. 

From the values of the absorption for low speed electrons, the 
author calculates the diameters of the molecules of the various gases 
investigated. H. M. D. 


The Chemical Decomposition of Water by the a-Rays of 
Polonium. K. Berewitz (Physikal. Zeitsch., 1910, 11, 273—275. 
Compare Curie and Debierne, this vol., ii, 251; Rutherford and 
Boltwood, this vol., ii, 175).—A piece of copper foil covered with an 
extremely active deposit of polonium, prepared by Giesel, was 
immersed in water in a small burette, and the evolution of gas 
measured. In two hundred and forty hours, about 0°5 c.c. of hydrogen 
and 0:05 ¢.c. of oxygen were collected, and in a further ninety-six 
hours, about 0°18 c.c. of hydrogen and 0°022 c.c. of oxygen. Allowing 
for the gases dissolved in water (0°10 c.c. of hydrogen and 0°18 c.c. 
of oxygen in the first experiment), a total of 0°825 e.c. of mixed gas, 
in the ratio of 2°5 of hydrogen to 1 of oxygen, was collected. In 
the second experiment, the ratio was 21:1. Peroxide of hydrogen 
was not detected. By indirect calculations of the number of 
a-particles expelled, from the saturation ionisation current of the 
polonium, and of the energy absorbed in the production of the 
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observed volume of gas, it is deduced that 10% of the energy of 


the a-particles is used in producing chemical decomposition. 
F. 8. 


The Radioactivity of Potassium. Jvuiivs Exster and Hans 
GeiTet (Physikal. Zeitsch., 1910, 11, 275—280)—In a general 
discussion of the radioactivity of potassium, experiments, with 
negative results, are described having for their object, firstly, the 
concentration of an impurity or constituent responsible for the radio - 
activity, and, secondly, the detection of a potassium emanation by 
means of an active deposit. In some cases, large amounts of material 
were worked up in the Kgl. Kali-werk at Vienenberg am Harz. It 
had been noticed in 1905, in investigations of the penetrating rays 
from the earth’s crust, that whereas the latter over the thick rock- 
salt deposits at Hedwigsburg, near Wolfenbuttel, was, as is to be 
expected, abnormally low, as soon as the rock-salt layers gave place 
to the carnallite beds, a clear rise in the intensity of the penetrating 
rays occurred, and this the authors are now inclined to explain as 
due to a specific activity of the potassium in carnallite. With regard 
to the first object of the work, electrolysis of potassium chloride with 
mercury cathode, frattional precipitation of potassium by hydro- 
fluosilicic acid, and digestion of solutions of potassium salts with bone- 
charcoal and colloidal sulphur, all failed to give any active product. 
The attempts to obtain a potassium active deposit were carried out 
in the carnallite mine itself by stretching a negatively charged wire 


across a boarded up space in the carnallite layer 10 metres high for 
several hours. No certain evidence of a special active deposit was 
obtained, and the conclusion is drawn that the activities of potassium 
and rubidium are most probably due to the elements themselves, not 
to impurities. F. 8. 


The Passage of B-Rays through Matter. II. Hurnricn W. 
Scumint (Physikal. Zeitsch., 1910, 11, 262—273. Compare this vol., 
ii, 7).—The paper is chiefly concerned with the absorption of the 
B-rays of uranium-X by liquids (for holding which a special micro- 
meter-screw cell, in which the thickness of the layer of liquid can be 
varied, is described) and with the comparison of the results obtained 
with theoretical expressions, deduced by the author in numerous 
preceding papers, on the further assumption that the action of the 
component atoms of the molecule is purely additive. The general 
result is in good agreement with the theoretical expressions, the passage 
of the B-rays through matter being wholly independent of the nature 
of the substance, and depending only on two constants, experimentally 
determinable for each type of B-ray, and the atomic weights of the 
atoms contained in the substance. Light substances tend to’ absorb 
somewhat less, and heavy substances somewhat more, than the theory 
indicates. The first part of the paper is concerned with a discussion 
of the effect of different experimental dispositions on the absorption, 
and the latter part with the results of 8. J. Allen (Physical Review, 
1909, 29, 177) in a similar field with the B-rays of radium, which are 
shown to agree for the most part with the author’s theory. F.S. 
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Coloured Hydrides of the Alkali Metals and their Photo- 
electric Sensitiveness. Jutius Exster and Hans Geren (Physikal. 
Zeitsch., 1910, 11, 257-—262).—The sensitiveness of photo-electric cells 
with cathode of alkali metal varies considerably in different cells 
apparently exactly similar, even when the surface of the metal, such 
as the liquid alloy of sodium and potassium, is perfectly free from 
contamination. Often the sensitiveness is increased, and the brilliancy 
of the surface at the same time impaired, by passing a glow discharge 
through the cell. These differences have been traced to the presence 
of hydrogen. When the alkali metal is completely converted into 
colourless hydride, no photo-electric sensitiveness is shown. By 
subjecting this colourless hydride to the action of cathode rays, just 
as in the case of the halogen compounds (Goldstein), characteristic, 
more or less transient, and unstable coloured products result (bluish- 
violet for potassium, similar but paler for rubidium, slightly green for 
cesium, and brownish-yellow for sodium), with evolution of hydrogen and 
production of photo-electric sensitiveness to the visible region of the 
spectrum. By causing, as in Mey’s method, hydrogen to be absorbed 
by the pure alkali metal in the cold under the action of the glow- 
discharge, the photo-electric sensitiveness of the cell is increased three 
or four times. Nitrogen is without action. The intensely coloured 
compounds are regarded as solid solutions of colloidal alkali metal 
in excess of undecomposed compound, and the photo-electric property 
appears to be bound up with the existence of this condition. F. 5. 


Photo-electric Sensitiveness of the Alkali Metals as a 
Function of the Wave-length. Roserr Pout and P. PrinasHeimm 
(Ber. Deut. physikal. Ges., 1910, 215—228).—Experiments are described 
which show that the variation of the photo-electric sensitiveness of 
potassium sodium alloy with the wave-length of the existing light is 
dependent on the angle which the incident beam makes with the 
surface of the metallic alloy. For perpendicular incidence, the photo- 
electric sensitiveness increases continuously as the wave-length of 
the exciting beam diminishes. When, however, the angle of incidence 
differs from zero, the sensitiveness exhibits a maximum for rays 
within the region of the visible spectrum. This is due to the fact 
that the ratio between the amount of absorbed light and the photo- 
electric effect for the vector component which lies in the plane of 
incidence is a function of the wave-length of the incident radiation. 
The results obtained furnish a satisfactory explanation of the ap- 
parently discrepant results obtained by Elster and Geitel (Abstr., 
1909, ii, 716, and preceding abstract) and by Hallwachs (Abstr., 
1909, ii, 952). H. M. D. 


Photo-galvanic Cells Formed with Uranous and Uranyl 
Sulphate. Nicotay Tirtestap (Zettsch. physikal. Chem., 1910, '72, 
257—307. Compare Baur, Abstr., 1908, ii, 790).—The paper gives 
the results of a detailed investigation of the effect of light on the 
£.M.F. of cells containing uranous and urany! sulphate, a phenomenon 
discovered and partly investigated by Baur (loc. cit.). Platinum 
electrodes were immersed in the same solution containing both uranous 
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and uranyl sulphate, and the potential difference measured when one 
electrode was illuminated‘and the other kept in the dark. 

In the dark, the #.M.F. of urano-uranyl cells is represented by the 
equation: H=e+ R7/2Flog,{ UO,"* || H'}*/U"***, corresponding with the 
chemical change: UO?"* + 4H* —> U"""'+2H,0+2F/. ¢ is 0°404 volt 
more positive than the normal hydrogen electrode. 

Illumination displaces the potential towards tke negative side, but 
this effect is observed only with smooth electrodes. The displacement 
of potential is approximately proportional to the logarithm of the 
light intensity. 

The initial velocity of the displacement of equilibrium on illumina- 
tion is proportional to the light intensity. The maximum potential 
cannot be obtained by simple superposition of the curves representing 
the displacement of the potential on illumination (displacement curve) 
and the return to the former potential on removing the source of 
light (return curve) respectively ; under equivalent conditions the 
return is more rapid in the dark than in the light. 

The velocity of displaceme1.t is practically independent of external 
circumstances, but the velocity of return increases with increasing 
concentration and temperature, and with diminution in the sulphuric 
acid concentration. From these results it follows that the law of 
mass action does not apply to such cells. 

Small amounts of alcohol affect the light potentials slightly. On 
repeated illumination, the electrodes become slightly more positive. 
No satisfactory explanation of this observation has been found. 


The absorption of the sulphate solutions has been measured with a 
Vierordt spectrophotometer. In the case of uranous sulphate, the 
absorption ratio : concentration/extinction-coefficient diminishes with 
dilution, indicating increased absorption. This is ascribed to change 
in the electrolytic dissociation of the salt. 

The photochemical effect is greatest in the blue and violet for the 
wave-lengths 484—423. G. 8. 


Oxidation Potential of the Oxalatesof Iron and of the Oxalate 
Ion. C. Scuarer (Zeitsch. physikal. Chem., 1910, '72, 308—322).—The 
potential of cells containing solutions of potassium ferrous oxalate, 
K,Fe(C,0,),, and potassium ferric oxalate, K,Fe(C,0,),, have been 
measured in the dark at 17°, and in a few cases at 25° and 30°, 
and are shown to be satisfactorily represented by the formula: 
EL =«€+0°058 log,[Fe(C,0,),”"] / [Fe(C,0,)."] x [C,0,”]. The required 
data on the right in this equation are chiefly obtained from Schiifer’s 
measurements (compare Abstr., 1905, ii, 499). The electrolytic 
dissociation constant, [ Fe"*][C,0,”] / FeC,0,, is 4°36 x 10-8 at 25°; the 
constant, k =[Fe(C,0,),”] / | FeC,0,] x [C,0,"], is 0°7 x 10°. 

The complete solubility diagram for the system formed by potassium, 
ferrous, and ferric oxalates at 25° has been constructed, the available 
data being supplemented by some further measurements. 

The oxidation of potassium ferrous oxalate to potassium ferric 
oxalate by carbon dioxide has been shown to occur by keeping a 
solution saturated with potassium oxalate and nearly saturated with 
ferrous oxalate in contact with carbon dioxide at 50 atmospheres 
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pressure for eight days, and then titrating the solution with potassium 
permanganate. Although the errors of measurement are large, it appears 
that about 10% of the ferric salt is oxidised under the experimental 
conditions. It is therefore probable that an equilibrium exists, repre- 
sented by the equation: Fe(C,0,),” + 40,0,” +CO, — Fe(C,0,).”, aud 
the equilibrium constant, k=1/(450|C,0,"|'), at room temperature. 
From this result it is calculated that the potential of the oxulic acid— 
carbon dioxide electrode, Zco,/c.o,’, is about -0'1 volt for an 
oxalate concentration of 1 mol. per litre and a pressure of carbon 
dioxide equal to 1 atmosphere. G. 8. 


Photochemistry.| Emi Bauer (Zeitsch. physikal. Chem., 1910, 
72, 323—337. Compare Abstr., 1908, ii, 790, and preceding abstracts). 
—The results described in the preceding papers are discussed, and in 
some cases explanations are suggested. The most important result is 
that the law of mass action does not hold for photochemical dixplace- 
ments of equilibrium. The general deductions as to photochemical 
equilibrium made by some previous observers (compare Wildermann, 
Abstr., 1902, ii, 545) are thus rendered untenable. G. 8. 


Nature of Electricity and its Connexion with Chemical 
Reactions. CamiLLE GiILLET (Bull. Soc. chim. Belg., 1910, 24, 
125—166).—The author supposes that the atoms of all the elements 
are built up of primary units, which are termed atomic particules in 
order to distinguish them from electrons. ‘The kinetic energy of the 
vibrating particules is a measure of the electrical energy of a substance. 


In terms of these particules an interpretation of various physico- 
chemical facts is attempted. H, M. D. 


Influence of the Metal of the Spark Gap on the Frequency 
of Electrical Vibrations. Max Wien (Physikal. Zeitsch., 1910, 
11, 282—287).—It has been found that the resonance curves obtained 
for the discharge of a condenser vary in form according to the metal 
of which the electrodes are composed. This variation is not confined 
to the breadth of the curves, but a distinct shift in the position is 
observable. In the case of silver, this shift corresponds with an 
increase in frequency amounting to about 1% as compared with 
magnesium. H. M. D. 


Slow Neutralisation of the Ions Produced in Certain 
Chemical Reactions. Henri Jacques Proumen (Bull. Soc. chim. 
Belg., 1910, 24, 167).—The products of combustion from a flame have 
been found to possess measurable conducting power after passing 
through a cooled tube 3 metres in length. The ionisation effects 
are greatly increased by diminishing the supply of oxygen to the 
burning gas. H. M. D.. 


Chemical Actions and Ionisation by Splashing. Lr&on 
Biocu (Compt. rend., 1910, 150, 694—696. Compare Abstr., 1908, 
ii, 1032 ; 1909, ii, 781; Broglie, Abstr., 1909, ii, 535, 637).—It has 
been suggested by Broglie and others that the electrical charge of 
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gases prepared in the wet way is due to the splashing of bubbles of 
gas in the liquid. Evidence is brought forward to show that this 
explanation is insufficient. When zinc is dissolved in hydrochloric 
acid, the initial sign of the charge carried by the gas depends on the 
state of the metal; when the gas bubbles are small, it is negative, 
whilst when the action is brisk and the bubbles are large, the charge 
is positive. The sign, moreover, varies during the reaction, changing 
from positive to negative as the action slackens. The amount of 
ionisation is independent of the amount of hydrogen evolved, but is 
influenced considerably by the addition of certain liquids to the 
mixture. Benzene, which does not become charged by agitation 
(splashing), inhibits ionisation ; alcohol or acetone, on the other hand, 
have a transient inhibitory effect, which disappears when the liquid 
has become diffused through the acid. These two liquids become 
charged on agitation. 

The author considers that ionisation by chemical action or by 
splashing is entirely a surface phenomenon. W. O. W. 


Conduction of Electricity through Solid Silver Chloride. 
Max Le Buane and Fritz Kerscupaum (Zeitsch. Elektrochem., 1910, 
16, 242—244).—A cylinder of solid silver chloride was cast between 
two small platinum electrodes; when an £#.M.F. of 10 volts was 
applied, a current of about 10~’ ampere passed through the salt, indi- 
cating a resistance of many million ohms. The current soon begins to 
increase, and, after five or six days, reaches a nearly constant value, 
corresponding with a resistance of about 40 ohms. The silver chloride 
was absolutely unchanged in appearance, and no polarisation could be 
observed. The conduction appeared to obey Ohm’s law. The prepara- 
tion of the silver chloride was modified in several ways (it was made 
in the dark) ; the cylinder was protected from radiation by casting a 
lead casing round it without changing the character of the phenomena. 
Interrupting the current makes very little difference in the resistance 
of the silver chloride, also heating to near its melting point has little 
influence. 

If an alternating current is substituted for the direct current, 
however, the resistance very soon increases to the original large value, 
but, curiously enough, when the direct current is again used, the good 
conductivity is regained very quickly. 

To make sure that no change had occurred in the silver chloride, 
4 grams of it, through which 6 ampere hours had passed, were cut up 
into an anode, a cathode, and a middle layer, and each of them 
analysed. They were pure silver chloride. T. E. 


Conductivity of the Halogens in Nitrobenzene. Lupwik 
BrunER [with A. GaLeck1| (Zeitsch. Hlektrochem., 1910, 16, 204—205). 
—Solutions of bromine and iodine in incompletely dry nitrobenzene 
conduct electricity well, solutions of chlorine do not. 

Solutions in perfectly dry nitrobenzene are non-conductors, 

When the conducting solutions are electrolysed, bromine or iodine 
is separated at the anode in theoretical quantity. Reduction takes 
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place at the cathode. Migration measurements show that the current 


is carried by a halogen complex, which migrates towards the anode. 
T. E. 


Formation of Salts from the Physico-chemical Standpoint. 
IV. Gruserre Bruni and ©. SaANponninI (Zeitsch. EHlektrochem., 1910, 
16, 223—227. Compare Abstr., 1908, ii, 935, 1012 ; 1909, ii, 115).— 
In a previous paper it was shown that when an acid which follows 
Ostwald’s dilution law is neutralised by the successive addition of 
small quantities of a base, the conductivity of the solution passes 
through a minimum when the fraction of the acid neutralised, 
av,=KV+2A/KV//1-A*, where A=1-2(1,+1,)/(ly+l,). A 
similar expression should hold when a weak base is neutralised by a 
strong acid. This is tested for the neutralisation of ammonia and mono-, 
di-, and tri-methylamines by hydrochloric acid. When A is negative 
there may be no real minimum for small values of V (stronger 
solutions). The experimental results are in very good agreement with 
the theory. With the three methylamines, the strongest solution 
(V=16) showed no minimum, but it appeared at greater dilutions, and 
the calculated values of « agree very closely with those observed. 
Ammonia shows no minimum even at the greatest dilution (V= 1024), 
and the theory indicates that it should appear first at V = 2087. 

T. E. 


Formtion of Salts from the Physico-chemical Standpoint. 
V. C. Sanponnini (Zettsch. Elektrochem., 1910, 16, 227—229).—The 
conductivity of solutions containing acetic acid and barium, calcium, 
zinc, and cobalt acetates is measured. The acetate strength of the 
solutions is kept constant, and the proportion combined with the base 
varied between 0 and 100%. ‘The results are very similar to those 
described in the preceding abstract (Bruni and Sandonnini), a minimum 
conductivity being observed at greater dilutions. The value of x (the 
fraction of the acid present in the salt form) for the solutions of minimum 
conductivity is calculated from the expression given (preceding 


abstract), and a very good agreement with the observations is found. 
T. E. 


Influence of Dissolved Gases on the Hlectrode-potential in 
the System Silver-Silver Acetate. ArtTHur Jaques (7rane. 
Faraday Soc., 1910, 5, 212—224).—A large number of measurements 
of the #.M.F. of the cell Ag | AgC,H,O, saturated sol. | NH,NO, 
saturated sol. | 0°1V-calomel electrode at 25° are recorded. When 
ordinary distilled water is used in making the silver acetate solution, 
variable results are obtained, but constant 7.J/.F.’s are obtained by 
blowing hydrogen, carbon dioxide, oxygen, or nitrogen through the, 
solution which are different for each gas. With hydrogen the #.M.F. 
is 0°3816 volt, which agrees with the value calculated from the £.1/,F. 
of a cell containing silver nitrate insteadof acetate, Oxygenand nitrogen 
give about the same value (0°35 to 0°36). Weak solutions are still 
more sensitive to gases, and. in 0-01]J-silver acetate solution 
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saturated with hydrogen the £.M.F. increases rapidly with the 
temperature. 
The corresponding cells containing silver nitrate or lead acetate 


or nitrate exhibit no measurable variations with different gases. 
T. E. 


Electrochemical Investigation of Fluid Amalgams of 
Thallium, Indium, and Tin. I. TuHropore W. Ricwarps and J. 
Hunt WI1son (Zeitsch. physikal. Chem., 1910,'72,129—164. Compare 
Richards and Forbes, Abstr., 1907, ii, 424).—The potentials between 
amalgams of thallium, indium, and tin have been measured at 0° and 
30°. The results with the thallium cells are regarded as accurate to 
within 0-00001 volt, those with indium and tin to 0°000005 volt. 

The potentials for thallium and indium amalgams are higher (in 
the case of indium only slightly higher), and those for tin amalgams 
lower, than those calculated according to the gas laws, but in all cases 
the deviations between observed and calculated values tend to disappear 
as the amalgams become more dilute. The temperature-coefficient of 
the #.M.F. between 0° and 30° is for thallium and indium amalgams 
slightly lower, and for tin amalgams slightly greater, than the value 
calculated according to the gas laws, 0°00366, but in this case, also, 
the coefficient approximates to the ideal value with increasing 
dilution. 

Cady’s equation (Abstr., 1899, ii, 394) gives in all cases a fairly 
accurate representation of the deviations from the simple gas laws. 

The heats of dilution have been calculated by means of the Helmholtz 
formula in the usual way, and they agree as regards sign and order 
with the experimental values. Attempts to determine the heat of 
dilution of thallium and indium amalgams directly did not lead to very 
satisfactory results. 

Experiments with quadrivalent tin as stannic chloride and sodium 
stannate did not lead to conclusive results. The experimental 
results of Cady on this subject (/oc. cil.), are regarded as untrust- 
worthy. 

The density of ‘pure iridium is 7:28 at 20°. The densities of a 
number of dilute fluid amalgams of thallium, indium, and tin have been 
determined by a pyknometer method. G.S8. 


Electrochemical Investigation of Fluid Amalgams of 
Zinc, Cadmium, Lead, Copper, and Lithium. II. THropore 
W. Ricwarps and R, N. Garrop-THomas (Zeiisch. physikal. Chem, 
1910, 72, 165—201. Compare preceding abstract).—The measure- 
ments of Richards and Forbes (/oc. eit.) with zinc amalgams have been 
repeated and extended, and the temperature-coefficients of the cells 
have also been determined. Similar measurements have also been made 
with lead amalgams. The potential values for lead, like those for tin 
and zine, are Jess than those calculated according to the gas laws, but 
the deviations tend to disappear with increasing dilution. 

Copper and iron are not sufficiently soluble in mercury to admit of 
satisfactory quantitative measurements, and on this account the results 
of previous observers are of no value. The solubility of copper in 
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mercury is 0°0024%, that of iron, 0°00134%, by weight. As lithium is 
only soluble to the extent of 0:0036% by weight in mercury, only a few 
measurements were made with this amalgam, and these are not quite 
accurate on account of the difficulty of finding a suitable electrolyte. 

The majority of the deviations from the simple gas laws are connected 
with the heat of dilution of the amalgams, and are therefore repre- 
sented satisfactorily by Cady’s formula (oc. cit.). Those which cannot 
be accounted for in this way are ascribed to polymerisation of the 
solute, or to combination of solvent and solute according as the 
observed values are higher or lower than the calculated values, 

A deduction from Cady’s equation, that the temperature-coeflicient 
of a cell made up with amalgams is equal to the ideal potential of the 
cell (calculated from the relative concentration of the amalgams) 
divided by the absolute temperature, and is independent of the 
temperature, is approximately confirmed by the experimental results. 
Hence the temperature-coefficient of the #.1/./. of such a cell can be 
approximately calculated without making /.1/./. measurements. 

The heats of dilution can be calculated more accurately by means of 
the Helmholtz formula than by means of Cady’s formula, G. 8. 


Decomposition Potentials. Kurt Bennewirz (Zeitsch. physikul. 
Chem., 1910, 72, 202—224).—The uncertainty attaching to the 
determination of decomposition potentials from the experimental 
observation of “ breaks” on the curves representing the variation of 
the strength of current with change of ¥.M/.F. is, to some extent, 
removed by the use of rotating electrodes, a method of procedure 
which has already been used by some previous observers. In these 
circumstances it has been found possible to derive a formula which 
admits of the deduction of the position of breaks from the experimental 
data. The method sometimes used of plotting the logarithm of the 
current against the #..M./. leads to inaccurate results in the neighbour- 
hood of the breaks. 

The formula in question leads to the conclusion that in the electro- 
lysis of dilute sulphuric acid with platinum electrodes, a point of 
decomposition occurs between 1°50 and 1°63 volts (referred to the 
hydrogen electrode as zero), and that the position of this break will 
be lower with platinised than with smooth electrodes. The actual 
position of the break with platinised electrodes is 1°46 volts, and it is 
suggested that the decomposition only occurs at this potential at 
certain points on the electrode, and becomes general at the higher 
potential deduced from the formula. 

The breaks found by previous authors, at 1°47 and 1°95 volts, in the 
electrolysis of sulphuric acid have not been observed by the present 
method, but there is a definite break at 2°20 volts when concentrated 
sulphuric acid,-containing alkali hydrogen sulphate, is electrolysed ; 
this corresponds in all probability with the formation of persulphuric 
acid according to the equation: 2HSO,’ = H,S,0, + 2. 

The generally accepted break at 1°08 volts has only been observed 
on the non-stationary curve, and is probably connected with the 
passivity of platinum, but a definite break at 0°76 volt has been 
observed on the curves for stationary and non-stationary conditions, 
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The latter point is probably connected with the formation of oxides 
or hydroxides of platinum, but the metal is not passive under these 
conditions. G. 8. 


Potential Difference between Two Electrolytic Solutions. 
H. Preven (Zeitsch. physikal. Chem., 1910, '72, 1—37).—Planck, Guyot 
(compare Abstr., 1908, ii, 656), aud others have derived equations for 
the difference of potential between two solutions of electrolytes, with 
certain restrictions as to the nature of the solutions, and the author 
now gives a general solution of the problem, applicable to any solutions. 
In the second part of the paper the formule are applied to determine 
the potential differences between the following pairs of solutions. 
I, Barium chloride, II, hydrochloric acid; I, barium chloride 0-04 
mol. per litre, zinc chloride 0°05 mol. per litre, II, potassium 
chloride 0:03 mol. per litre, sodium chloride 0-01 mol. per litre ; 
I, copper sulphate, II, hydrochloric acid. These solutions are chosen 
as being typical of the different kinds of valency which may be met 
with in such investigations. G. 8. 


Blectromotive Force of the Hydrocyanic Acid Cell. R. 
Naumann (Zeitsch. Elekirochem., 1910, 16, 191—199).--The cells were 
built up with platinum electrodes dipping into solutions of potassium 
cyanide, either pure or mixed with sulphuric acid. Cyanogen was 
passed through one solution, hydrogen through the other. The partial 
pressure of hydrogen cyanide vapour in equilibrium with the solutions 
was measured by passing hydrogen through them and weighing the 
hydrogen cyanide carried away, in the form of silver cyanide. The 
E.M.F. of the cells increased fairly quickly to a maximum and then 
fell slowly, owing to changes produced by the hydrolysis of the 
cyanogen in the alkaline solutions. ‘he final results are 


E.M.F. Pressure of 

Solution. Temperature, _in volts. HCN in min. 
25° 0°984 0°1324 
0 1°042 0°0427 

25 1111 _— 

50 1171 — 
0°002N-KCN 1°125 0°0191 
0°001N-KCN 1°160 0°01351 
500 c.c. 0°1NW-KCN +50 c.c. 

1°032N-H,SO, g 0°835 7°01 
400 c.c. O1LN-KCN+5 cc. 
1°032NV-H,SO, 0-904 0°568 

The vapour pressures of the potassium cyanide solutions are 
calculated from a measurement with a normal solution which gave 
0°3618 mm. 

From the measurements with 0°01 2-solutions, the heat of formation 
of hydrogen cyanide from hydrogen and cyanogen is calculated to be 
6650 cals., instead of 5570 cals. found calorimetrically, which indicates 
that the change determining the #.M.F. of the cell is really the 
formation of hydrocyanic acid. 

The equilibrium constant of the reaction, K=py,-po,n,/p*uon, 18 
then calculated from the measurements ; the average value of log,,X 
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is — 10°14 at 25°. Introducing this value into Nernst’s approximate 
formula, the value — 2:24 is found for SvC (the sum of the products of 
the numbers of molecules and the corresponding chemical constants). 
This indicates that hydrogen cyanide possesses a relatively large 
chemical constant, T. E, 


Thermo-electric Properties of Metallic Alloys. WeRrNER 
Haken (Ber. Deut. physikal. Ges., 1910, 229—239 *).—Measurements 
have been made of the thermo-electric forces which are developed at 
the junctions of copper and alloys formed from the following pairs of 
elements: tellurium-antimony, tellurium-tin, tellurium—bismuth, 
tellurium-lead, antimony-silver, copper—phosphorus. The curves 
which represent the dependence of the thermo-electric force on the 
composition of the alloy are compared with the corresponding binary 
freezing-point curves, and also with the curves showing the variation of 
the electrical conductivity with the composition of the alloy. This 
comparison shows that the measurement of the thermo-electric force 
can be used as a sensitive test for the formation of definite compounds, 
and also for detecting the formation of mixed crystals. Such measure- 
ments are recommended as a means of testing the conclusions drawn 


from the investigation of the phenomena of solidification. 
H. M. D. 


Ionisation in Aqueous Solutions of Lead and Cadmium 
Acetates. Artnur Jaques (7rans. Faraday Soc., 1910, 5, 225—243). 
—tThe concentrations of the lead or cadmium ions in the solutions is 
measured by means of the #.M.F.’s of concentration cells with and 
without the addition of sodium and potassium acetates. The total 
numbers of ions and molecules are obtained from the freezing points, 
and the concentrations of the acetate ion from measurements of the 
solubility of silver acetate in the solutions. Applying the law of the 
action of mass to the data so obtained, the author draws the conclusions 
that there are comparatively few complex ions in solutions of lead or 
cadmium acetate, and that the complex ions are PbAc,’ and CdAc,’ 
respectively. The quantity of complex ion and its complexity increases, 
however, very rapidly when sodium or potassium acetate is added to 
the solution in increasing quantity. The dissociation of the single 
acetates takes place in two steps: M(C,H,0,)? = M(C,H,0,) + 
(C,H,0,)’ and M(C,H,0,)° = M**+(C,H,0.)’. For lead acetate the 
diseociation constants of the two stages. are >0°04 and 0:0021 re- 
spectively, whilst the dissociation constant of the complex ion is not 
greater than 10-5, For cadmium acetate the two dissociation con- 
stants are about 0°2 and 0-01 + 0-002 respectively, that of the complex 
ion being not greater than 5 x 10-4. The normal potential of cadmium 
is —0°732+0°006 volt compared with the /10-calomel electrode at 
25°. T. E. 


Electrolytic Reduction of Acetophenone and Benzophenone. 
Ericu MOuter [with Korps] (Zeitsch. Hlektrochem., 1910, 16, 236—240). 
—Kaufler (Abstr., 1907, ii, 924) has stated that acetophenone and benzo- 


* and Ann. Physik, 1910, [iv], 32, 291—336. 
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phenone are reduced electrolytically at a platinum cathode which is kept 
hot by an independent electric current, whilst they are not reduced 
if the heating current is not used. 

The author has repeated these experiments, and finds that the heat- 
ing current has no appreciable effect on the reduction in the case of 
benzophenone, which is reduced with a current efficiency of some 60%, 
at a smooth platinum cathode whether it is heated or not. 

With acetophenone the heating diminished the current efficiency 
somewhat. 

With platinised electrodes no reduction was observed in either case, 
whether the electrode was heated or not. T. E. 


Magnetic Properties of Manganese, Vanadium, and 
Chromium. Pierre Weiss and Hetke KAMERLINGH ONNES (Compt. 
rend., 1910, 150, 687—689).—The magnetic properties of manganese, 
vanadium, and chromium are not intensified by cooling these elements 
in solid hydrogen. At this low temperature, however, ferrous sulphate 
becomes much more magnetic. According to Curie’s law, the magnetism 
of the foregoing metals should increase considerably on cooling ; it is 
probable, therefore, that these elements exhibit paramagnetism of a 
new type. 

Pure manganese, prepared by decomposition of the amalgam by heat, 
ix paramagnetic ; on heating, however, it becomes ferromagnetic. 


W. O. W. 


Relationship of Some Thermal Quantities. Jutius MEyrr 
(Zeitsch. Elektrochem., 1910, 16, 132—135).— Assuming that the specific 
heats of two condensed modifications of a substance are equal at absolute 
zero, and that they are linear functions of the temperature, their 
difference may be written c,—c,=a7. Nernst’s theorem then leads 
to the equations : 

A=U,-4aT? 

U = U0, + 3aT7", 
where A and U are the changes of free and internal energy accompany- 
ing the transformation of one modification into the other. At the 
transition temperature, 7',, A=0; therefore Uy = (¢uy — ¢u,)7'u. 

The molecular depression of the freezing point or transition point of 
a substance, #.7',?/Q,=k, is a quantity which is easily determined 
experimentally, and since for condensed systems @, and U,, are practi- 
cally identical, we obtain R/k=a, or Cy, — ¢y, = RTy,/k. 

For acetic acid, for example, the difference of the specific heats of 
liquid and solid acid calculated by means of the last formula is 0°147, 
whilst direct determinations give 0:145. A similarly good agreement 
is found for the rhombic and monoclinic modifications of sulphur. 


T. E. 


Apparatus for Melting-point Determinations. K. Marton 
(Zeitsch. angew. Chem., 1910, 23, 557).—The apparatus is constructed 
with the idea of preventing an escape of injurious sulphuric acid fumes, 
and also to get more accurate thermometric readings. 

The narrow part of the apparatus is closed with a tube drawn out 
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conically, which causes the fumes to enter the lateral tube, in which 
they are quickly condensed ; the space for reading the degrees always 
remains unclouded. The stirrer passing 
down the lateral tube allows the con- 
tinuous mixing of the sulphuric acid and hal ‘ 
the even distribution of temperature. AEF | | f 
A decided advantage of the instru- “G3 J. 

ment is that several melting points i io 
may be determined simultaneously when 
the tubes, after introducing the sub- 
stance, are bent and suspended from 
the holder attached to the thermometer, 
as Shown in the figure. L. pe k. 


Raising and Lowering of the 
Freezing Point. Frans A. H. 
ScuREINEMAKERS (Chem. Weekblad, 1910, 
7, 333—335).—An application of the 
author’s graphic method, showing that 
addition of another substance first raises 
the freezing point of a binary solution Hea J 
to a maximum, and then causes it to Hl heal i 
fall again. An aqueous solution of bi) al () 
triethylamine exhibits this phenomenon 
on addition of phenol, the freezing point 
rising in one experiment from — 11°7° to 
— 5'3°, and in another experiment from — 88° to —7:9°, then to — 6°, 
and finally to — 4°6°. A. J. W. 


Depression of Freezing Point in very Dilute Aqueous 
Solutions. T. G. Beprorp (Proc. Roy. Soc., 1910, A, 83, 454—461). 
—The freezing points of dilute solutions of various electrolytes have 
been compared with that of water by a method similar to that previously 
described by Griffiths. From the observed depression, the degree of 
ionisation (a) is deduced and this is compared with the corresponding 
value (a’) obtained from Whetham’s measurements of the electrical 
conductivity at 0°. The values of a and a’ for solutions of potassium 
chloride, permanganate, and ferricyanide, magnesium sulphate, copper 
sulphate, barium chloride, and sulphuric acid containing n gram- 
molecules per 1000 grams of solution are tabulated in the original. 

Except in the case of potassium ferricyanide, the values of a are less 
than those of a’,and the divergence between the two series of numbers 
increases with increasing concentration. The abnormal behaviour of 
potassium ferricyanide is difficult to account for, seeing that the 
molecular depression in very dilute solution corresponds almost exactly 
with that required by complete ionisation with the production of four 
ions, 

Measurements were also made for solutions of potassium dichromate. 
At all the concentrations examined, the molecular depression is greater 
than 5°58, which would correspond with complete ionisation into three 
ions, It is supposed that the salt reacts with water in such a way as 
to produce a larger number of ions, H. M. D. 
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Reciprocal Cryoscopic Behaviour of Substances containing 
the Groups ~CO- and -CH,- Respectively. Lure: Mascare.ui and 
I. Musatry (Atti R. Accad. Lincei, 1910, [v], 19, i, 213—218. 
Compare Abstr., 1909, ii, 972).—The authors have studied the 
eryoscopic behaviour of the two pairs of compounds: (1) dipheny]l- 
methane and benzophenone, and (2) dibenzyl and benzil, each member 
of the pairs being used as both solvent and solute. 

Bruni and Amadori (private communication) find the mean value 
67-2 for the eryoscopic constant of diphenylmethane. Eykman 
(Abstr., 1890, 324) found 66-4, and Padoa, 71. For benzophenone, the 
measurements of Padoa and Galeati (Gazzetta, 1905, 35, i, 189) give 
the value 98°0, which agrees with that found by Eykman (loc. cit.), 
The behaviour of naphthalene in freezing dibenzy] confirms Garelli 
aud Calzolari’s value, 72 (Abstr., 1899, ii, 732), for the eryoscopic 
constant of this solvent; using this number in van’t Hoff’s formula, 
the value 29°3 is obtained for the latent heat of fusion, whilst 
Bogojawlensky and Winogradoff’s direct measurements (Abstr., 1998, 
ii, 806) gave 30°36. 

For benzil, Auwers (Abstr., 1900, ii, 66) found the eryoscopic 
constant 105, which gives 20°4 for the latent heat of fusion, 
Bogojawlensky’s measurements (Abstr., 1905, ii, 799) giving 22°25. 
‘The authors find that the freezing point of benzil ‘gradually rises when 
it is fused, so that it must be kept fused for a considerable time (four 
to five days) before being used for cryoscopic determinations. 

Eykman (loc. cit.) found that diphenylmethane exhibits normal 
eryoscopic behaviour in benzophenone, and the same is now found 
to be the case with benzophenone in diphenylmethane. Similar 
results are obtained with the two compounds benzil and dibenzyl. 

T. H. P. 


A Special Case of Evaporation. Pyerre Variant (Compt. 
rend., 1910, 150, 689—691).—The author has determined at different 
temperatures the rate of evaporation in the case of a number of liquids 
at rest in a long, cylindrical brass tube. The results, which are given 
in tabular form, are in good agreement with the equation og/ct= 
b( MF)(t/300)-", when g is the weight of liquid evaporated in the 
time ¢, Mf the molecular weight of the vapour, and / the maximum 
vapour pressure in the tube ; 6 and » vary slightly according to the 
liquid under examination. In each case vn is less than 0°5, and appears 
to have a greater value in easily volatile liquids than in those which 
evaporate more slowly. Ww. O. W. 


Influence of Pressure on the Boiling Points of Metals. 
Harotp ©. Greenwoop (Proc. Roy. Soc., 1910, A, 83, 483—491).— 
The influence of pressure on the boiling points of bismuth, copper, 
lead, silver, tin, and zinc has been determined. Two types of apparatus 
suitable for measurements respectively below and above atmospheric 
pressure are described. In an atmosphere of nitrogen, bismuth boils 
at 1200° and 1310° under 102 and 257 mm. pressure ; copper at 1980° 
and 2180° under 100 and 257 mm.; lead at 1320° and 1420° under 
105 and 266 mm. ; silver at 1660° and 1780° under 103 and 263 mm. ; 
tin at 1970° and 2100° under 101 and 262 mm, respectively. For 
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pressures greater than atmospheric, bismuth was found to boil at 
1420°, 1740°, 1950°, and 2060° under 1, 6°3, 11°7, and 16°5 atmos- 
pheres; lead at 1525°, 1870°, and 2100° under 1, 6:3, and 11°7 
atmospheres ; zinc at 1120°, 1230°, 1280°, and 1510° under 6:3, 11:7, 
21:5, and 53 atmospheres respectively. The results show that the 
influence of pressure on the boiling points of the metals is very 
considerable. ' H. M. D. 


Adiabatic Determination of the Heats of Solution of Metals 
in Acids. I. THropore W. Ricwarps and Laurie Lorne BurceEss 
(J. Amer. Chem. Soc., 1910, 32, 431—460).—A discussion is given of 
Thomsen’s work on the heats of solution of metals in acids, and the 
chief sources of inaccuracy in his results are pointed out. 

In the present paper an account is given of the application of the 
method of adiabatic calorimetry (Abstr., 1905, ii, 677 ; 1907, ii, 604 ; 
1908, ii, 806) to the determination of these constants. The apparatus 
and method are described in detail, and means of avoiding the intro- 
duction of errors are pointed out. Since the solution of metals in 
acids takes a considerable time, the adiabatic method is well adapted to 
the determination of the energy change involved. In order to equalise 
the temperature during the reaction, the liquid must be thoroughly 
stirred. Determinations have been made of the heat developed by 
stirring, in order that the necessary corrections can be applied ; it has 
been found that the quantity of heat thus generated is increased nearly 
ten times by doubling the rate of stirring. ‘The loss of heat produced 
by the evaporation of the solution into the escaping hydrogen has 
been determined, and the necessary correction applied. An account is 
given of the means employed to ensure the purity of all the materials 
used in the investigation. The quantity of oxide on the surface of 
the metals was found to be exceedingly small. It is shown that the 
method adopted by Thomsen of calculating the heat of solution of a 
metal in dilute acid from the data obtained with concentrated acid 
leads to inaccurate results. 

The heats of solution of zinc, aluminium, magnesium, cadmium, and 
iron in an excess of hydrochloric acid at 20° have been determined ; 
the results are tabulated. E. G. 


Adiabatic Calorimeter for Use with the Calorimetric 
Bomb. Francis G. Benepict and Haroip L. Hicerns (J. Amer. 
Chem. Soc., 1910, 32, 461—467).—In connexion with the determination 
of the potential energy of food, feces, and urine by means of the calori- 
metric bomb, a suitable adiabatic calorimeter has been devised, in 
which the temperature of the outer water jacket is controlled by 
electric heating. ‘The apparatus is described with the aid of a diagram. 
A constant temperature of the calorimeter system can be readily 
obtained both at the beginning and end of a combustion. The calori- 
meter has proved very efficient, and enables combustions to be carried 
out much more quickly than was formerly the case. E. G. 


Simple System of Thermodynamic Chemistry, Based on a 
Modification of the Method of Carnot. Evwarp W. WasHBURN 
(J. Amer. Chem, Soc., 1910, 32, 467—-502).—A modification of Carnot’s 
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method is described, in which the cycle of operations is reduced to a 
single step, and enables the desired relation to be written down by 
inspection. It also ensures that the differential equation so obtained 
will always be entirely rigorous, since it is impossible to introduce into 
the process any assumption except the second law of thermodynamics. 
This has been achieved by joining together the pistons of the ordinary 
cycle so as to form a single complete engine, which is termed the 
* perfect thermodynamic engine.” This simplified process is illustrated 
by using it to derive certain fundamental relations. 

In applying the engine to the subject of chemical equilibrium, the 
followiug facts have been brought to light. The conclusion drawn by 
Robertson Abstr., 1906, ii, 833), that the law of mass action is an expres- 
sion of the condition for equilibrium in a system in which the equation 
p(V—d)= RT is obeyed, is shown to be erroneous. The statement of 
Stieglitz (Abstr., 1908, ii, 673), that the theoretical basis for the 
solubility product law in the case of strong electrolytes is destroyed by 
the fact that they do not obey the law of mass action, is not justified. 

It is shown that many equations containing the van’t Hoff ¢ involve 
an unnecesssary number of assumptions, and that each equation can 
be split up into two simpler equations, one involving only the ions, 
and the other the non-ionised molecules, The advantage of this 
process is illustrated by reference to the data obtained by Noyes and 


Sammet on the solubility of o-nitrobenzoic acid (Abstr., 1903, ii, 468). 
E. G. 


Heat of Hydration of Sodium Sulphate. J. P. Wuite (Chem. 
Weekblad, 1910, '7, 250—251. Compare Jorissen, this vol., ii, 269, 
and next abstract).—Polemical. A reply to Jorissen’s criticism. 


A. J. W. 


Heat of Hydration of Sodium Sulphate. Wutiem P. Jorissen 
(Chem. Weekblad, 1910, '7, 251—253). Polemical. A reply to Wuite 
(preceding abstract). A. J. W. 


Calorimetrical Analysis of Hydrated Salts. Fxeperick G. 
DonnanandGerorrrey D. Horr (7rans. Faraday Soc., 1910,5, 244—250). 
—When successive quantities of water are: removed slowly from a 
hydrated salt, a mixture of the original hydrate and the next lower 
one will probably be formed. It is shown that the heat of solution 
of such a mixture is a linear function of the quantity of water present, 
each pair of hydrates giving one straight line. By plotting the heats 
of solution against the molecules of water per molecule of anhydrous 
salt in the mixtures, a series of straight lines is obtained, which inter- 
sect at points corresponding with the composition of the different 
hydrates. The method is applied to sodium carbonate and copper 
sulphate, the hydrates indicated being Na,CO,,H,O; Na,CO,.7H,0 ; 
Na,CO,,10H,O ; CuSO,,H,O ; CuSO,,5H,O. There is no indication 
of the existence of the trihydrate of copper sulphate ; this may be 
due to insufficient accuracy of the experiments. T. E. 
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Simple Relationships between the Density and the Index 
of Refraction of a Solution and its Volume Concentra- 
tion. G. Fouquet (Bull. Assoc. Chim. Sucr. Dist., 1910, 2'7, 848—855). 
—By reference to data for the densities of sucrose solutions, the author 
considers the accuracy with which the density can be represented by a 
formula of the type dj — 1 = Ka, in which a@ is the quantity of 
sucrose in 100 c.c. of solution at temperature ¢°, and X is a constant. 
The smaller the range of the concentration the better is the agree- 
ment between experiment and the values given by the equation. As 
the range of concentration increases, different values must be given 
to KX to obtain the best results. 

The refractive indices at 20° of sucrose solutions of widely varying 
concentration can be represented fairly satisfactorily by the equation 
n= 1°3330 + 0-0014 a. H. M. D. 


New Method for Determining Vapour Densities. Pui.ip 
BiackmMAN (Chem. News, 1910, 101, 121—123).—A summary of work 
already published (compare Abstr., 1908, ii, 564 ; 1909, ii, 21, 643. 

G. 5S. 


Expansion of Benzene, Chlorobenzene, Bromobenzene, and 
their Solutions, Evcren von Biron (/. Russ. Phys. Chem. Soc., 1910, 
42, 135—166).—The author has made accurate measurements of the 
densities at 0° or 20°, and of the expansion between 0° and 80° of 
benzene, chlorobenzene, bromobenzene, and their binary mixtures. 
Mendeléeff’s simple formula, V;=V,/(1—t), does not express the 


author’s results, since the coefficient of expansion changes with the 
temperature in all cases; so that the coefficient & is replaced by 
k, +k,t, giving Vi=V,/(1 — kt - &, 0°). 

For benzene, k=0:00118082 + 0:000000003649 72, which does not 
agree with the results of Walden (Abstr., 1909, ii, 122), who found 
that, for benzene and a number of other liquids, the coefficient of 
expansion is a constant magnitude. The numerical results obtained 
are compared with those of Kopp (Ann. Phys. Chem., 1847, 72, 239), 
Luginin (Ann. Chim. Phys., 1867, [iv], 11, 453), and Walden (Joc. cit.). 

For chlorobenzene, Df 1:12792, Di? 1:10643, k= 0°00095342 + 
0:000000002114 ¢#. The densities at various temperatures from 0° to 
100° are in good agreement with those given by Perkin (Trans., 1896, 
69, 1202) and Young and Fortey (Trans., 1902, 81, 768). 

For bromobenzene, D{ 1°52231, Dj’ 1:49533, k=0-00088764 + 
0-0000000009265 #7. The results of the dilatometric measurements 
differ considerably from those obtained by Weger (Abstr., 1884, 8). 

For bromo- and chloro-benzene, the maguitude of a7j,=const., 
where a represents the coefficients of expansion at corresponding 
temperatures, and 7, is the absolute critical temperature. The author’s 
results are not in agreement with Walden’s law (1), which states that 
the coefficient of expansion is inversely proportional to the critical 
temperature expressed in degrees centigrade: kf,=0°34 for non- 
associated liquids ; but they agree rather better with this author’s 
second law, according to which the coefficient of expansion on the 
absolute scale, Ko =(v, —v,)/(v_7', — v7), is inversely proportional to 
the absolute critical temperature: 4,7; =0°488 (luc. cit.). 
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The variation of the contraction constant K of the equation 
D=Km,m, (compare Abstr., 1909, ii, 797) with the temperature is 
expressed by one of two types of curve: (1) with the mixture 
C,H,Cl+C,H,Br, X has a small negative value at low temperatures, 
the curve approaching the axis of zero contraction apparently 
asymptotically ; (2) forO,H,+C,H,Br or C,H, + C,H,Cl, the expansion 
occurring at low temperatures diminishes rapidly with rise of tempera- 
ture, and changes into a quickly increasing contraction. The condi- 
tions of isofluidism (/oc. cit.) are closely approached by mixtures of 
chloro- and bromo-benzene, whilst the solution C,H,+C,H,Br differs 
from an isofluid solution more than the solution C,H,+C,H,Cl does. 
One of the conditions of the isofluidism of two liquids is the equality 
of their critical pressures. ye A 


Variation with Temperature of the Contraction Occurring 
on Formation of Solutions of Normal Liquids. Eugen von 
Brron (J. Russ. Phys. Chem. Soc. 1910, 42, 167—188).—In order to 
verify the relations between isofluidism, critica] pressures, and agree- 
ment of the components of the solution with the law of corresponding 
states indicated in the preceding paper, the author has investigated 
the contraction at 0°, 20°, and 40° of pairs of liquids chosen from the 
following: esters, aromatic and aliphatic hydrocarbons, carbon tetra- 
chloride, and chloro- and bromo-benzene, for the majority of which the 
critical temperatures are known sutliciently accurately. 

The results show that the law of contraction on formation of 
solutions of normal liquids, expressed by the formula: D= Xm,m,, or 
d=kx(l1—a), where d is the contraction per 1 mol. of solution, and 
2 is the molecular proportion of one of the constituent liquids, holds 
unchanged for different temperatures, the contraction constant alone 
varying. For the maintenance of the first condition of isofluidism, 
namely, the absence of contraction (K=k=o0), it is necessary 
that the two components belong to one and the same group 
of compounds obeying the law of corresponding states, and that their 
critical pressures are very nearly, possibly quite, equal. In one and 
the same group of compounds, the contraction constant is small if 
the difference of the critical pressures of the components is small, 
and vice versd, but no direct proportionality exists. For compounds 
of different groups, the contraction constant may be very great 
for a small difference between the critical pressures. Two isofluid 
compounds may give with a third compound not isofluid with 


them, solutions with contractions of different magnitudes, 
T. H. P. 


Contraction Constant. Euvcrn von Biron (J. Russ. Phys. Chem. 
Soc, 1910, 42, 188—194. Compare preceding abstracts).—Two 
liquids which go to make upa mixture undergo changes in volume 
dependent on alterations of their original internal pressures from P, 
and P, to some different value, P,. These changes in volume would 
be B,(Pz—P,) and B,(Pz—P,) per unit-volume of the two components, 
where f£, and B, are the coefficients of contraction. Hence, if there 
is no other factor influencing the volumes of the components on 
mixing, the volume v of 1 gram-mol. will be given by: v= 
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[v, - B,v,(P — P,)]e+[v, - B,v.(P - P,)\(1-«), where « represents the 
concentration of one constituent. Further, d=v,x+4,(1—2)-v, 
and from this the above equation gives: d=£,v,(P- P))x+ 
B,v,(P - P,)(1—«) (I). In this expression P is an unknown function: 
of #; assuming the function to be linear of the form P=P,a+ 
P,l-x), equation (I) becomes: d=((,v, — B,v,)(P,- P,)a(1 —2), 
which is of the form d=kx(l1-—«x), where k=(B,v, -— B,v,)(P.-P) } 
on this assumption, & is independent of x. If, however, the relation 
of P to x is represented by a simple parabolic function of the second 
degree, & will be a linear function of x. 

These considerations are found to give a satisfactory explanation 
of the results described in the preceding abstracts, and to lead to the 
further conclusion that solutions of normal liquids possess additive 
internal pressures, whilst the other propertics of these solutions 
would be more or less complex functions of the composition, but still 
dependent on this law and on the magnitudes of the internal pressures 
of the components (compare Tammann, Ueber die Beziehung zwischen 


den inneren Kriften und Eigenschaften der Lésungen, 1907). 
T. H. P. 


Viscosity and Fluidity. Evuaene C. Binenam (Amer. Chem. J., 
1910, 43, 287—309).—In an earlier paper (Abstr., 1908, ii, 1017) it 
has been shown that fluidity data can be accurately represented 
by the formula t= A¢—- B/P+C. 

It is now pointed out that there is a relationship between volume 
and fluidity, and that if fluidity is substituted for volume in Van der 


Waals’ equation, the resulting expression reproduces fluidity. data with 
considerable accuracy. In order to test the relationship further, a 
study has been made of Thorpe and Rodger’s viscosity data in the 
neighbourhood of 4°, and it is shown that in the case of water there 
is a decrease of fluidity at these temperatures of corresponding 
magnitude with the decrease of volume. 

Since the fluidity of liquids increases with the temperature, and 
that of gases decreases with the temperature, there must be a 
maximum in fluidity ; the author proposes to ascertain whether this 
maximum is connected with the critical temperature. 

It has been found that the fluidities of all aliphatic hydrocarbons 
and all ethers are nearly identical at the b. p. and data are now 
quoted which show that this relation between fluidity and vapour 
pressure is general for the hydrocarbons. Measurements of the 
vapour pressures of methyl propyl ether, ethyl propyl ether, and 
dipropyl ether at various temperatures between 0° and the b. p. have 
shown that the relation is also general in the case of the ethers, and 
it has also been found that at high temperatures the fluidity is a 
linear function of the vapour pressure. 

The constants for different atoms and groupings at the fluidity 200 
were given in an earlier paper (Bingham and Harrison, Abstr., 1909, 
ii, 382); the corresponding data for the fluidity 300 are now recorded, 
and the association of a number of substances has been calculated. 
From these values and those obtained previously, the temperature- 
coefiicients of association have been calculated. Although different 
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substances were used for calculating the constants, the values of the 
association at the different fluidities are in close agreement. E, G. 


Adsorption of Dissolved Substances. Erik Hiaaiunp (Zeitsch. 
physiol. Chem., 1910, 64, 294—301).—Lagergren (Bihang K. Svenska 
Vet.-Akad. Handl., 1898) claims to have observed negative adsorption 
of.sodium, potassium, ammonium, and magnesium chlorides and potass- 
ium and ammonium bromides when charcoal, kaolin, or glass powder 
were used. Negative adsorption could not be observed by Kellner 
(Abstr., 1896, ii, 232), van Bemmelen (Abstr., 1902, ii, 70; 1904, 
ii, 18), or Freundlich (Abstr., 1907, ii, 155). The author’s results 
also contradict Lagergren’s statement. ‘The absorbents and solutions 
used were the same. J.J.58. 


Dissociation of Hydrogen Bromide and Iodide at High 
Temperatures. II. Kuxr Vocet von FatcKensTEIN (Zetésch. 
physikal. Chem., 1910, '72, 113—116).—The experimental results for 
the dissociation of hydrogen bromide and iodide already published 
(compare this vol., ii, 27) are shown to be in excellent agreement 
with the values calculated by Nernst (Zeitsch. Hlektrochem., 199, 18, 
687) according to his theory. G. 8. 


Concentration of the Hydrogen Ions in Solutions of 
Phosphoric Acid and Sodium Hydroxide. Wine. EK. Rincrer 
(Chem. Weekblad, 1910, '7, 203—207).—An investigation of the extent 
of dissociation of the three phosphates of sodium in dilute solution. 

A. J. W. 


Calcium Salts of Citric Acid and their Hydrolytic Changes. 
A. Parrozzant (Chem. Zentr., 1910, 1, 514; from Staz. sperim. agrar. 
ital., 1909, 42, 965—998).—The author shows that solutions of 
monocalcium citrate have a tendency to form dicalcium citrate and 
free citric acid on hydrolysis, and the latter, even in presence of 
the free acid, changes into tricalcium phosphate. The more dilute 
the solution and the higher the temperature, the greater the amount 
of change. ‘The barium salts are more stable than those of calcium. 
The author has determined the dissociation constants of mono- and 
di-caleium citrates, and shows that these values increase with 
increasing concentration and temperature. 8. B.S. 


Coloration of Solutions of Nitrophenols. Wassit1 W. 
Scuarwin (J. Russ. Phys. Chem. Soc., 1910, 42, 237—249),.—The 
author has measured the depths of colour of various series of solutions 
of o- and p-nitrophenols in order to ascertain whether the increase of 
colour on dilution follows Ostwald’s ionisation law, such increase of 
colour being due, according to Hantzsch (Abstr., 1906, i, 353), to 
gradual conversion of undissociated nitrophenol into the dissociated 
coloured aci-form. 

It is found that solutions of o- or p-nitrophenol in commercial spirit 
obey the law: B/V(1 —8)= 4), where £ is the ratio of the colour of a 
solution of dilution V to the colour of an infinitely dilute solution, and 
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K, is a constant ; this law holds for o-nitrophenol from a dilution of 
150 to 4000 litres per mol., and for the p-compound from 1 to 1200 
litres. 

Aqueous solutions of the two nitrophenols exhibit depths of colour 
increasing with dilution according to the law: f?/V(1-£)=k, the 
curves showing the relations between colour and dilution being 
identical with those expressing the variation of electrical conductivity 
with dilution. The conductivity for the dilution nV can hence be 
calculated by means of the equation: p,,,;=",C,,/Cy. Similar variations 
of the depth of colour and conductivity are exhibited by absolute 
alcoholic solutions of o-nitrophenol. The reason for the colour of 
solutions in commercial alcohol following a different law may lie in 
the presence of some admixture, such as traces of alkali dissolved from 
the glass, in the solvent. 

Similar changes of the colour with dilution are shown by alcoholic 
solutions of alizarin, with which not only the depth, but also the 
nature, of the colour alters, If the alkali salts of alizarin (violet) 
are regarded as being derived from the quinonoid formula 


CoH <Ctomy> CoH: <p 


(compare Perkin, Trans., 1899, '75, 433), the changes in colour of 
alizarin solutions are best explained by the existence of the tautomeric 


ellow form, C,H <Oso H,(OH),. With solutions of the nitro- 
y 64 NcoQ- Vert2 2 


phenols, also, the absorption spectrum varies with the depth of colour 
on dilution, but the variation is too small to interfere with the 
colorimetric measurements. =. K..z. 


The Theory of Cohesion Pressure (Surface Pressure) and 
the Processes of Resorption, Especially in the Alimentary 
Tract. Istpor TrauBE (Biochem. Zeitsch., 1910, 24, 322—340).—A 
reply to Térék and to Buglia. The author reiterates his theory that 
osmosis is governed by the cohesion pressures of solutions. He applies 
the theory to consideration of the passage of substances through a 
membrane. The more a substance diminishes the surface tension of a 
solution, the less its cohesion pressure ; the cohesion pressure of the 
same solutions on different sides of a membrane can be different if 
the sides of the membrane itself are chemically or physically different ; 
the direction and rate of osmosis is a function, not only of the cohesion 
pressure of diosmosing substances, but also of the cohesion pressure at 
or in a membrane, or, in other words, the difference of the surface 
tensions between a membrane and the constituents of the solutions.: 
He seeks to obtain confirmation of his theory from the researches of 
Adrian Brown on the osmosis into barley grains of various solutions, 
and the researches of Hedin, Katzenellenbogen, Térék, and Buglia on 
the resorption in the alimentary tract of various solutions, and influence 
of additions to the same of substances which lower the surface tension. 
The author seeks to explain the deviations from his theory in the 
results of Torék and Buglia by the fact that the intestinal membranes 
contain a large amount of lipoid material which has already greatly 
lowered the surface tension of the intestinal juices. Further addition 
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of substances which act physically in the same way has comparatively 
little effect. Experiments are quoted in support of this statement. 
8. B.S. 


Physical Properties of Solutions. I. Apotr HEYDWEILLER 
(Ann. Physik, 1910, [iv], 31, 1063—1064).—It is pointed out that 
the relationship between the density and electrical conductivity of 
aqueous salt solutions, indicated by the author in a recent paper 
(this vol., ii, 106), has been previously obtained in a somewhat different 
form by Magie (Physikal. Rev., 1907, 25, 171). H. M. D. 


Absolute Sulphuric Acid as Solvent. Friepricu Bereius 
(Zeitsch. physikal. Chem., 1910, '72, 338—361. Compare Hantzsch, 
Abstr., 1908, ii, 14, 462; 1999, ii, 18, 973).—-The change of molar 
conductivity with dilution has been determined at 25° for a number of 
salts and acids in perfectly anhydrous sulphuric acid in a rather com- 
plicated apparatus, which is figured and described in detail. According 
to the nature of the solute, the molar conductivity, »», may increase, 
diminish, or remain constant on diiution. 

For potassium sulphate, », remains constant at 75° for solutions 
varying in concentration between 0°0046 and 0-085. When a 
little water is added, », diminishes somewhat with dilution. For 
sodium sulphate, ~, increases slightly with increased concentration ; 
for the corresponding rubidium salt, p, diminishes at first with 
increasing concentration, attains a minimum value, and then increases. 
For nitric acid, », diminishes gradually from 178°8 to 137°7 as the 
concentration increases from 0°0266 to 0°1731N. For dichloroacetic 
acid, py is small, and increases with the concentration. For p-toluene- 
sulphonic acid with 4H,0O, » increases with the concentration ; for the 
same acid with 1H,0, p, attains a minimum value in 0-06/-solution. 
Mec for sulphur trioxide increases, and for water diminishes, with the 
dilution. 

The conductivity of a saturated solution of potassium sulphate in 
sulphuric acid has been measured in a special form of apparatus. The 
solution is 31 normal at 25°, and yp, is 17°4. 

In the course of the experiments a number of compounds of sulphates 
with sulphuric acid have been obtained: K,SO,,6H,SO,, m. p. 55°; 
Na,SO,,8H,SO,, m. p. 40°, and Li,SO,,7H,SO,, m. p. 12°, are crystal- 
line. The composition of the following compounds: Rb,SO,,6H,SO, ; 
SrSO,,14H,SO,, and BaSO,,30H,SO,, has been determined by analysis 
of their saturated solutions. 

Some potential measurements in sulphuric acid solution did not give 
satisfactory results. The viscosity coetlicient of absolute sulphuric 
acid is 0°1915 at 25°. 

The abnormal values of p, are ascribed to complex formation between 
solvent and solute. G. 8. 


Energy Relations of Solute and Solvent. M. M. Garver 
(J. Physical Chem., 1910, 14, 260—270).—The author considers that 
the nomenclature attaching to the theory of osmotic pressure is 
inconsistent with experimental facts. Osmotic pressure has no 
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significance or existence, except as the hydrostatic pressure produced 
by osmosis through semi-permeable septa. From a consideration of 
the activity of the solvent, an equation of the form (p,—p,)/p,= 
(P, — P,)/P, is derived, in which p, and p, are the vapour pressures 0 
the solvent and solution, and P, and P, are the so-called intrinsic 
pressures of the liquid solvent as such and when mixed with the 
dissolved substance. The intrinsic pressure is a measure of the 
activity of the solvent. H. M. D. 


Partition Law in Mixed Solvents. Watrer Herz and ALFRED 
Kurzer (Zeitsch. Elektrochem., 1910, 16, 240—242).—The partition of 
iodine between water and mixtures of carbon disulphide and carbon 
tetrachloride, of ammonia between water and mixtures of chloroform 
and amyl alcohol, of oxalic acid between water and mixtures of ethyl 
ether and amy] alcohol, and of acetic acid between mixtures of carbon 
disulphide and carbon tetrachloride is measured. 

In the first two cases the ratio of the concentrations in the two 
liquid phases is constant ; in the case of oxalic acid, a constant ratio 
exists for the undissociated part of the acid, and in the case of acetic 
acid the square root of the concentration in the non-aqueous phase is 
taken. 

A mixture of two solvents therefore behaves in exactly the same 
way as a homogeneous liquid. T. E. 


Mixed Crystals or Solid Solutions. Sr. RuziéKa (Zeitsch. 
physikal. Chem.,.1910, 72, 381—382).—According to van’t Hoff, 
mixed crystals are to be regarded as solid solutions, and diffusion 
should therefore take place in the crystals. Lehmann (Ann. Phys. 
Chem., 1894, [iii], 51, 67) tested this suggestion by placing thin 
crystals of meconic acid, intensely coloured with a violet colouring 
matter, in light petroleum, in which the colouring matter is readily 
soluble, but found after a prolonged period that the colouring matter 
was not extracted from the crystals. Ostwald (Zeitsch. physikal. 
Chem., 1894, 13, 758) pointed out that this investigation would only 
be conclusive if meconic acid did not take up the colouring matter 
from its solution in light petroleum. The author has tested this 
suggestion, and finds that even’ after five weeks no trace of colour is 
taken up by the crystals. Hence the conclusion is drawn that diffusion 
does not take place in such crystals. G. S. 


Proof of the Crystalline Nature of ‘“ Amorphous” 
Precipitates and Condensation Methods for the Preparation 
of Disperse Systems. P. P. von Wuimarn (Zeitsch. Chem. Ind. 
Kolloide, 1910, 6, 209—213).—When a crystal of Glauber’s salt is 
immersed in a saturated solution of barium chloride, the formation of 
definitely crystalline particles of barium sulphate is observed. On the 
other hand, when crystals of barium chloride are placed in a saturated 
solution of sodium sulphate, the precipitated barium sulphate is 
“amorphous.” The difference in behaviour is attributed to the differ- 
ence in the osmotic pressures of the saturated solutions of the two 
substances. In the former case the conditions are such that a slow, 
28—2 
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steady process of diffusion can take place through the membrane of 
barium sulphate which is first formed. In the second case this 
is impossible by reason of the unfavourable direction of the osmotic 
pressure gradient. 

The second part of the paper is devoted to a theoretical discussion 
of the factors which are of influence in the formation of disperse 
systems by processes of crystallisation and liquefaction. H. M. D. 


Colloidal Ice. P. P. von Weimarn and Wo.reane OstwaLp 
(Zeitsch. Chem. Ind. Kolloide, 1910, 6, 181—192).—The paper contains 
separate communications by the two authors on the formation of 
colloidal ice. 

von Weimarn’s experiments show that a colloidal suspension of 
ice is obtained when a saturated solution of water in ethyl ether is 
cooled by means of liquid air. When the vessel containing the 
opalescent suspension of ice is removed from the cooling bath, rapid 
coagulation takes place, and a flocculent precipitate of ice is the result. 
Other solvents can be employed instead of ethyl ether. 

The phenomena observed when water is mixed with liquid air are 
described, and it is shown that the disperse character of the ice 
suspension is dependent on the velocity of the process of condensation. 

In Ostwald’s experiments, solutions of water in chloroform were 
cooled to — 20°. The nature of the colloidal suspensions of ice which 
are thus obtained is found to be dependent on the concentration of the 
water in the chloroform solution, and on the rate of cooling. Various 
substances, such as salts of the higher fatty acids, caoutchouc, colo- 
phony, and mastic, are found to act as protective colloids. In 
presence of small quantities of these substances, colloidal suspensions 
of a more highly disperse character are obtained, and these are more 
stable than the suspensions which are obtained under otherwise similar 
conditions in the absence of these protective colloids. H. M. D. 


* Nomenclature of Pseudo-Systems. Huco R. Kruyr (Chem. 
Weekblad, 1910, '7, 133—136).—The author adduces arguments in 
support of the contention that the nomenclature put forward by him 
for systems in which sulphur is a component is superior to that 
suggested by Roozeboom and Aten (Abstr., 1905, ii, 803 ; compare also 
Kruyt, Abstr., 1908, ii, 1028; 1909, ii, 228, 802; Aten, Abstr., 1909, 
ii,- 971). A. J. W. 


Allotropy and Internal Equilibrium. Anpreas Smits (Chem: 
Weekblad, 1910, ‘7, 155—166. Compare this vol., ii, 195),—An 
application of the principle that in a system of substances at constant 
temperature and pressure the thermodynamic potential is a minimum. 

A. J. W. 


Theory] of the Phenomenon of Allotropy. Anpreas Smits 
(Proc. K. Akad. Wetensch.Amsterdam, 1910, 12, 763—774. Compare this 
vol., ii, 195, and preceding abstract).—-According to the author’s theory, 
the different forms exhibited by certain substances in the solid state 
may be due to the existence of two modifications in dynamic equili- 
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brium. The various types which the concentration temperature 
equilibrium diagrams assume when this assumption is made are con- 
sidered in detail, and observations relating to the different forms of 
mercuric iodide, sulphur, and phosphorus are cited in favour of the 
applicability of the theory in these special cases. H. M. D. ¥ 


Heterogeneous Equilibria between Aqueous and Metallic 
Solutions. Interaction of Mixed Salt Solutions and Liquid 
Amalgams. I. Study of the Reaction KHg,+Na’ — K*°+ 
NaHg,,+(m-—n)Hg. Gerorce McPuaiz Smita (J. Amer. Chem. Soc., 
1910, 32, 502—507).—In an earlier paper (Abstr., 1907, ii, 463) it 
has been shown that liquid amalgams of the alkali metals are solutions 
in mercury of compounds of the general formula MHg,,, and that a solu- 
tion of sodium and potassium chlorides reacts readily with either sodium 
or potassium amalgam with the rapid establishment of an equilibrium. 
A further study has now been made of these reactions. It has been 
found that in the reversible reaction: KHg,,+ Na’ — K* + NaHg,+ 
(m—-n)Hg, the equilibrium constant =0°315. From the results 
obtained previously (Abstr., 1908, ii, 38) on the action of mixed sodium 
and rubidium, and sodium and cesium chloride solutions on sodium 
and rubidium, and sodium and cesium amalgams respectively, the 
equilibrium constant for the reaction: MHg,,+Na° — NaHg, + 
(m—n)Hg + M° has been calculated, and found to be 0°31, 0°37, and 
0:48, when M represents K, Rb, and Cs in the order named. 

The results of this investigation confirm the conclusions that, at any 
definite concentration, salts of the same ionic type have the same 
degree of ionisation, and that the degree of ionisation of each salt in 
a mixture, such as that of potassium and sodium chlorides, in which 
there is a common ion, is the same as if that salt alone was present 
with an ion concentration equal to the sum of those of the separate 
salts (compare Noyes, Abstr., 1908, ii, 347 ; and Noyes and Johnston, 
Abstr., 1909, ii, 854). These conclusions are shown to be valid even 
in the case of very concentrated solutions. E. G. 


Equilibrium in the System Mercuric Chloride—Pyridine. 
Russet 8. McBrive (J. Physical Chem., 1910, 14, 189—200).— 
Solubility and melting-point measurements have been made which 
determine the limits of existence of the three compounds : 

HgCl,,2C,H.N, 
HgCl,,C,H,N, and 3HgCl,,2C,H,N. 

The first twe compounds are connected by a transition temperature 
at 76°, and the second and the third by a transition temperature at 
106°2°. A metastable transition point at 94°7° connects the first and 
the third compound. The first two compounds melt respectively at 96° 
and 120°, but these melting points are in the metastable region. It 
seems probable that there is a further compound which only exists 
below — 22°, but its composition has not been determined. 

H. M. D. 


Theory of Periodic Reactions. Atrrep J. Lorka (J. Physical 
Chem., 1910, 14, 271—274; Zeitsch. physikal. Chem., 1910, '72, 
508—511).—By the application of the law of mass action to the case 
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of a chemical change which takes place in a series of stages, and in 
which the consecutive reactions are auto-catalytically accelerated by 
the decomposition products formed, it is found that the conditions 
requisite for a periodic reaction are obtained. H. M. D. 


Influence of the Medium on Reaction Velocity. Nrixotai 
Scnitorr and A. Puporxin (Zeitsch. Hlektrochem, 1910, 16, 125—129). 
—The rate of oxidation of hydriodic acid by hydrogen peroxide in 
presence of sulphuric acid is measured in mixtures of ethyl or methyl 
alcohol and water. In both cases a minimum velocity is observed at 
40 to 50% alcohol. The velocities in 90% methyl and ethyl alcohol 
are almost the same, and nearly three times the velocity in pure water. 
Up to 70% of alcohol, the reaction follows the equation of the second 
order. It is of interest that the viscosities of mixtures of methyl and 
ethyl alcohol with water also pass through maxima at 40 and 50 per 
cent, respectively. T. E. 


_ 


Velocity of Reactions in a Heterogeneous System. R. L. 
Espit (Bull. Soc. chim., 1910, [iv], '7, 155—158).—A_ physico-chemical 
study of the reaction 6KOH +(2n+1)Se=2K,Se, + K,Se0, + 3H,0. 
The influence of time, concentration, and temperature on the velocity 
of reaction was examined, and the conclusion drawn that the system 
obeys Berthelot’s law for homogeneous systems. W. O. W. 


Free Energy of Chemical Action in Mixtures of Glycerol 
with Alcohols. Lo Pissarsewsky and P. TracHontotowsky (J. 
Russ. Phys. Chem. Soc., 1910, 42, 249-295. Compare Abstr., 1909, 
ii, 866).—The authors have measured the constant K=Cagcny2/Cpr of 
the reaction 2AgCN + KBr — AgBr+KAg(CN), at 25° and 45° in 
various mixtures of glycerol, ethyl and methyl! alcohols, and water. 

At 25° the addition of methyl alcohol to glycerol is accompanied by 
an increase of X, and when the alcohol constitutes more than 50% of 
the mixed solvent, the reaction becomes non-reversible instead of 
reversible. The addition of methyl alcohol to water also increases X, 
but to a less degree, and even with 75% of the alcohol the reaction is 
still far from proceeding to an end. The addition of water to glycerol 
should, consequently, diminish X, and this is found to be the case. 
The addition of ethyl alcohol (50%) to water produces a slight increase 
(8—9%) in the value of X, whilst by the addition of 50% of glycerol, 
K is increased 2°4 times. The increase in X caused by addition of 
ethyl alcohol to glycerol is far less than that brought about by methyl 
alcohol. 

At 45° the reaction is non-reversible in glycerol containing 50—88% 
of methyl alcohol, but is reversible with 88—100% of the alcohol. 
When the reaction is practically irreversible, the diminution of free 
energy does not exceed about 3000 calories. At 45° the addition of 
ethyl alcohol to glycerol causes a greater change in the value of X than 
at 25°, the reaction being irreversible in presence of 50% of the 


alcohol, 
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Comparison of the values of X and of the heat effect (A) in all the 
solvents with those of the internal friction fails to reveal any definite 
relationship between 7 and A or X. In these different mixed solvents, 
the heat effect cannot be regarded as even an approximate measure of 
the maximal work and affinity directing the reaction to the one side or 
the other, Tt. HP. 


Theory of the Inversion of Sucrose. Jurivs Meyer (Zettsch. 
physikal. Chem., 1910, '72, 117—123).—Bodenstein (Zeitsch. Hlektro- 
chem., 1909, 15, 413) and Hudson (compare Abstx., 1908, i, 605) have 
suggested that the relatively high velocity found by the author during 
the earliesé stage of the hydrolysis of sucrose in the presence of acids 
(compare Abstr., 1908, ii, 265) is due to experimental error, but the 
author maintains the accuracy of his work. The experiments on the 
mutarotation of levulose have been repeated, and the values now found 
are in fair agreement with those of previous observers. .G. 8. 


Correction of the Apparent Weight of a Salt to the Vacuum 
Standard. TuHreopore W. Ricwarps and Grecory P. Baxter (J. 
Amer. Chem. Soc., 1910, 32, 507—512*).—It has been stated by Guye 
and Zachariadés (Abstr., 1909, ii, 989) that the usual correction for 
reducing a weighing to the vacuum standard is always too high on 
account of the adsorption of gases by the substance, and is therefore 
liable to introduce serious error. Scott (Proc., 1909, 25, 286), how- 
ever, has been unable to find any important amount of adsorption, 
even in finely-powdered potassium chloride. 

In the present paper it is pointed out that, contrary to the sugges- 
tion of Guye and Zachariadés, the possibility of adsorption of gases by 
solids was not overlooked in the recent investigations on atomic weights 
which have been carried out at Harvard. Experiments are described 
which indicate that the conclusions arrived at by Guye and Zachariadés 
are inaccurate. E. G. 


Practical Rules for Correcting Numbers, especially in 
Changing to Another System of Atomic Weights. Friepricu 
Koutrauscn (Zettsch. physikal. Chem., 1910, 72, 43—48).—Some 
simple formule are given to facilitate the correction of experimental 
numbers when some of the factors on which the numbers are based 
are altered. Such corrections were necessary, for example, for the 
numbers expressing the molecular conductivity of electrolytes when a 
large number of atomic weights were slightly altered in the Inter- 
national Table for 1909. The formule are only valid for small 
corrections, and the mode of applying them is illustrated by examples. 


* and Zeitsch, anorg, Chem., 1910, 66, 418—425, 
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Inorganic Chemistry. 


Atomic Weight of Hydrogen. GrinnE.t Jonzs (J. Amer. Chem. 
Soc., 1910, 32, 513—517).—The results obtained in the determination 
of the atomic weight of hydrogen by physico-chemical methods are 
collected and compared with those obtained by chemical methods. In 
some cases the results have been re-calculated with the most trust- 
worthy data for the density of hydrogen and oxygen, and other 
corrections have been applied when necessary. All the physico- 
chemical results fall within the limits of the best chemical data. The 
results obtained by various workers by the method of limiting density 
show remarkable agreement, and indicate that the compressibility data 
are very accurate. The conclusion of Noyes (Abstr., 1908, ii, 367) 
that 1°00775 is the most probable value for the atomic weight of 
hydrogen (O = 16) is confirmed. E. G. 


Colloidal Ice. P. P. von Wermarn (J. Russ. Phys. Chem. Soc., 
1910, 42, 226—230).—When cooled in liquid air, saturated solutions 
of a number of thiocyanates, chlorides, sulphates, and other salts are 
converted completely into solid, transparent, glassy masses, the water 
not crystallising out in spite of the low temperature (- 190°); so 
that it is necessary to assume the existence of liquid water at — 190°, 
and to conclude that these glassy masses represent solid, suspensoid 
solutions with quite a high degree of dispersion. Z. Mt. FB, 


Phenomena Observed on Mixing Liquid Air with Water. 
P. P. von WeEimarn (J. Russ. Phys. Chem. Soc., 1910, 42, 230—232).— 
When water is poured on to the surface of liquid air containing a large 
excess of oxygen, it does not solidify immediately, but at first assumes 
a semi-solid consistency. When liquid air is poured into water, the 
bluish drops in some cases fall to the bottom and in others rise to the 
surface, and become surrounded by atmospheres of gaseous air and thin 
elastic scales of ice. The water finally solidifies to a turbid, porous 
system ; so that ice, as well as any other substance, for example, 
barium sulphate, may be obtained as precipitates of varying form and 
degree of dispersion, according to the rapidity of condensation. Con- 
densed gases are very suitable dispersive media for obtaining such 


suspensoids. pe A 


The Measurement of the Hydrogen Ion Concentration in 
Sea-water. Soren P. L. Sorensen and 8. Pauirzscu (Biochem. 
Zeitsch., 1910, 24, 387-—415).—The estimations were made by the 
colorimetric method already described by Sérensen, nitrophenol, 
neutral-red, and phenolphthalein being the indicators employed. 
Corrections for the alteration of the changing point of the indicator, 
due to the salts, were made by comparing the hydrogen ion con- 
centrations estimated colorimetrically with those estimated electrically 
by concentration in solutions containing 20—35% of salts (or sea: water), 
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from which the carbon dioxide had been expelled by hydrogen. The 
exponent of the hydrogen ion concentrations found in sea-waters taken 
from different localities and depths varied between py=6'6 and 8°6. 
It is not certain how far these variations are due to the alkalinity of 
the glass of the vessels in which the samples were preserved. 


S. B.S. 


The Alkalinity of Sea-water. Ernest Rurrin (Zeitsch. anorg. 
Chem., 1910, 66, 122—156).—See this vol., ii, 452. 


Laboratory Apparatus for the Preparation of Fluorine. I. 
Gino Gatto (Attt R. Acead. Lincei, 1910, [v], 19, i, 206—212),— 
This apparatus for the electrolysis of anhydrous hydrogen fluoride 
consists essentially of a platinum crucible, connected with the negative 
pole of the current generator, and sealed with a sulphur cover, from 
the lower surface of which a small platinum cylinder, closed at the 
bottom but perforated laterally, projects nearly to the bottom of the 
crucible. Near its upper end, this cylinder contains a disk of fused 
potassium fluoride traversed by a thick platinum wire, connected with 
the positive pole, and arranged in the form of a spiral near the bottom | 
of the cylinder, and by a gas delivery tube. The space between the 
potassium fluoride and the sulphur is filled up with a thin layer of 
calcium fluoride and fused sulphur. A second gas delivery tube 
passes through the sulphur cover into the crucible. Such an apparatus 
permits of the electrolysis of small quantities (5 grams) of anhydrous 
hydrogen fluoride. tT. x. ¥. 


Attempt to Prepare Oxygenated Compounds of Fluorine. 
II. Gino Gatto (Atti R. Accad. Lincei, 1910, [v], 19, i, 295—299). 
—An attempt to prepare an oxygen compound of fluorine by subject- 
ing a mixture of the two gases to the action of an electric discharge 
in an apparatus similar to that employed for the preparation of ozone, 
resulted in an explosion and fracture of the apparatus. tT. &. P, 


The Action of Liquids which Dissolve Sulphur on Metallic 
Sulphides. Epuarp Jorpis and Evcen Scuweizer (Zeitsch. angew. 
Chem., 1910, 23, 577—591).—Sulphides prepared by precipitation 
with ammonium sulphide under different conditions, and washed out 
of contact with air, have been either extracted while wet with carbon 
disulphide, or dried in an atmosphere of carbon dioxide, or dried and 
fused in a closed tube, and then extracted. Sulphides prepared by 
melting the metals with sulphur and native minerals have also been 
studied. A specially modified form of Soxhlet’s extraction apparatus 
is used, and the exhaustion is continued for fifty to a hundred 
hours. The sulphur is estimated after oxidation with bromine. 
Blank experiments prove that sulphur is not obtained from the carbon 
disulphide under such conditions. 

Cupric sulphide always contains some “free” sulphur, which is 
removed by solvents. Its quantity varies with the temperature to 
which the sulphide has been exposed, being greatest in the sulphide 
precipitated from hot solutions, although the absolute quantity of 
sulphur in such precipitates is less. The higher the boiling point of 
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the solvent, the greater is the quantity of sulphur extracted. Nickel 
and ferrous sulphides behave similarly. Ferric sulphide, precipitated 
by ammonium sulphide from a ferric salt, gives up sulphur to solvents 
until the sulphur content is rather less than that of ferrous sulphide. 
In the presence of water, the whole of the sulphur may be extracted, 
leaving ferric hydroxide. Prepared in the dry way, ferrous sulphide 
is formed at once and quantitatively, whilst the quantity of sulphur 
required to form ferric sulphide is only taken up slowly on continued 
heating. Native marcasite is very stable. 

Generally, sulphides prepared by precipitation contain both water 
and sulphate, even when dried. Those prepared by fusion approach 
more nearly to the composition MS,. Sulphide hydrosols contain 
more sulphur than the solid substances. In investigating the equili- 
brium between solutions of metallic salts and hydrogen or ammonium 
sulphides, it is necessary to analyse the solid phase in each case, and 


not to assume that a sulphide is formed in stoicheiometric proportions, 
C. H. D. 


Behaviour of White Phosphorus at Low Temperatures. 
Ersnt Cowen and Karsust Inovye (Chem. Weekblad, 1910, "7, 
277—291. Compare Giran, J. Phys., 1903, [iv], 2, Nov.).—The authors 
find that Giran’s solubility curve for white phosphorus in carbon 
disulphide is incorrect ; that the phenomena observed by him afford 
no justification for the assumption of the formation of a compound of 


12P+CS,; and that there is no experimental evidence in support of 
the existence at low temperatures of a hitherto unknown allotropic 
modification of white phosphorus. A. J. W. 


A Colloidal Solution of Pure Elemental Arsenic. Lecog 
(Compt. rend., 1910, 150, 700—702).—Colloidal arsenic obtained by 
Auger’s process (Abstr., 1907, ii, 948) is contaminated with salts 
from which it is difficult to purify it. A solution of the pure 
substance may be obtained by electrolysing an alkaline solution, using 
an anode of arsenic, or, better, by the electrolytic reduction of a 
solution of 3 grams of arsenious oxide in a litre of 0°3% sodium 
hydroxide. A current of 2—3 amperes and 100 volts should be 
employed, using a platinum cathode and a mercury anode, The 
solution is cooled during electrolysis and purified by dialysis. 
The addition of a trace of gum renders the colloid much more 
stable. 

A solution prepared in this way appeared deep brown, and was 


found to contain, on analysis, about 0°07% of arsenic. 
W. O. W. 


Reduction of the Chlorides of Arsenic and Boron by 
Hydrogen under the Influence of the HBlectrical Dis- 
charge. ADOLPHE Besson and L. Fournrer (Compt. rend., 1910, 
150, 872—874. Compare this vol., ii, 121)—When a mixture of 
the vapour of arsenious chloride and hydrogen is treated by the 
method already described, a brown deposit is formed on the tube, 
having a composition represented by As,,Cl and consisting probably 
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of a mixture of arsenic with an unknown subchloride. Under 
similar conditions, boron trichloride is reduced to boron, but no 


evidence of the formation of a lower chloride was obtained. 
W. O. W. 


The Influence of Chlorides on the Solubility of Boric 
Acid. Water Herz (Zeitsch. anorg. Chem., 1910, 66, 358—360. 
Compare Rothmund and Wilsmore, Abstr., 1902, ii, 447).—The 
influence of chlorides on the solubility of boric acid follows the order 
of the electro-affinity of the cations. Hydrogen, lithium, and sodium 
chlorides lower the solubility, potassium and rubidium chlorides raise 
it. These results indicate that hydration of the cations is insufficient 
to explain the effects. C. H. D. 


Vapour Pressure and Velocity of Dehydration of Powdered 
Silicic Acids, Gustav Tscuermak (Zeitsch. anorg. Chem., 1910, 66, 
199—205. Compare Abstr., 1909, ii, 884; van Bemmelen, Abstr., 
1908, ii, 838).—The curves showing the velocity of dehydration of 
silicic acids change abruptly in direction at certain compositions, 
SiO, :2H,O. For olivine and chabasite, m= 1-; for heulandite, n = 0°83, 
or 5:6; for labradorite, n=0°60 or 3:5. The method of determining 
the vapour tension is less suitable than the dynamic method for 
detecting discontinuities, but yields results which are consistent with 
the latter. C. H. D. 


Tschermak’s Silicic Acids. Avurenio Szrra (Atti R. Accad. 
Lincei, 1910, [v], 19, i, 202—205).—The study of the drying curve 
of the silicic acid obtained from leucite by the action of hydrochloric 
acid (compare Tschermak, Abstr., 1905, ii, 816; 1906, ii, 771; 
Baschieri, Abstr., 1909, ii, 589) gives the following results. The 
temperature at which the mineral is decomposed by the acid, and 
that at which the silicic acid is kept until of constant weight, the 
quantity and concentration of the hydrochloric acid eniployed to 
decompose the leucite, all exert considerable influence on the com- 
position of the silicic acid obtained. The proportion of water in the 
latter varied from 20% to 31:80%, so that the ratio of H,O to SiO, 
varies between 1:1'19 and 1 : 0°64, the corresponding limiting formule 
of the silicic acid from which leucite must be regarded as derived being 


H,,Si,0,, and H,Si,0,. T. H. P. 


Laws of Convergent Combustion. Jran Meunier (Compt. 
rend., 1910, 150, 781—783. Compare Abstr., 1908, ii, 463; 1909, 
ii, 311).—The author describes new observations relating to the 
phenomenon of combustion without flame, and these are said to support 
the view that the combustion is attended by a convergence of the 
molecules to the ignition point. With platinum wires of different 
diameters and a constant supply of coal gas, it is found that the in- 
tensity of the incandescent combustion process varies inversely as the 
diameter of the wire. For a given wire, the intensity of the incan- 
descence increases with the explosive character‘of the gaseous mixture 
which surrounds it. 
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The phenomenon is not confined to platinum surfaces ; it is also 
observable with other substances, but these require a preliminary 
heating to a higher temperature than is necessary in the case of 
platinum. Next to platinum, the effects are exhibited most readily by 
nickel. Reference is made to the application of the observations in 
connexion with the incandescent mantle industry. H. M. D. 


Carbon Monosulphide. Sir James Dewar and Humpnrey 0. 
Jones (Proc. Roy. Soc., 1910, 83, A, 408—413).—Thiocarbony] chloride 
reacts rapidly at theordinary temperature with nickel carbonyl according 
to the equation: «CSCl,+aNi(CO),=x2NiCl,+42C00+(CS),. The 
nickel chloride produced in the reaction is extracted by water, leaving 
a brown, solid substance, which analysis indicates to be a polymeric 
form of carbon monosulphide. ‘The reaction also takes place, although 
less rapidly, at — 20°, and the same result is obtained when the reacting 
substances are dissolved in dry ether, light petroleum, carbon tetra- 
chloride, or chloroform. Even when the reacting liquids are care- 
fully dried over phosphoric oxide, the carbon monosulphide is still 
obtained. The purification of the substance is rendered difficult by 
the fact that it retains water and thiocarbonyl chloride with great 
persistence. To remove these as far as possible, the product obtained 
after extracting with water in a Soxhlet apparatus was dried by 
heating at 100°, and then at 150° or 200°, under reduced pressure. 

The finely-divided substance has D about 1°6 ; after compression 
into a solid block, the value 1°83 was obtained. The molecular volume 
is therefore 24, which is about 10% greater than the sum of the atomic 
volumes of its constituents. 

Carbon monosulphide is not altered by dilute sulphuric acid, but 
with the concentrated acid it gives a purplish-brown solution, the cclour 
of which is slowly destroyed at the boiling point when carbon dioxide 
and sulphur dioxide are evolved. When the purplish-brown soiution is 
poured into water, unchanged carbon monosulphide is precipitated. 
It is dissdlved by concentrated nitric acid at the ordinary temperature, 
giving a red solution, the colour of which is only slowly destroyed 
on heating. It dissolves in aqueous or alcoholic solutions of ammonia, 
ammonium sulphide, and potassium hydroxide, sulphide and hydro- 
sulphide, giving deep brown solutions, from which acids precipitate the 
carbon monosulphide unchanged. 

When heated in a good vacuum, no change takes place below 360°, 
except the liberation of a small quantity of hydrogen sulphide; at a 
low, red heat, carbon disulphide is formed according to 2(CS),= 
aC +xOS,. When heated in a current of dry hydrogen, hydrogen 
sulphide is evolved ; when heated in dry chlorine, sulphur is evolved. 

It seems probable that the red substance obtained by long exposure 
of carbon disulphide to sunlight is also a polymeric form of carbon 
monosulphide. H. M. D. 


Change of Carbon Disulphide into a Gaseous Product 
Condensible and Explosive near the Temperature of Liquid 
Air. Sir James Dewar and Humpnrey O. Jones (Proc. Roy. Soc., 
1910, 83, A, 526—-529, Compare preceding abstract).— When carbon 
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disulphide vapour at low pressure is subjected to the action of the 
silent electric discharge, it appears to be decomposed with formation of 
sulphur and gaseous carbon monosulphide. When the gas resulting 
from the discharge tube is passed through a tube cooled by liquid air, 
the monosulphide is condensed along with the unchanged disulphide. 
If the condensing tube is removed from the liquid air and its tempera- 
ture allowed to rise, the monosulphide polymerises with explosive 
violence to form the brown, solid substance, (CS),, previously described. 
In presence of excess of carbon disulphide vapour, the gaseous 
monosulphide appears to be fairly stable under certain conditions. 
Some of it is still present after passing the product from the “‘ ozoniser ” 
through a tube immersed in boiling sulphur, or even through a short 
length of red-hot tube. It is, however, completely destroyed by passing 
through 10 cm. of a red-hot tube loogely packed with asbestos. The 
stability at high temperatures is consistent with the behaviour of an 
endothermic substance. At the ordinary temperature the gaseous 
monosulphide polymerises rapidly, even at low pressure and in presence 
of a large excess of carbon disulphide. H. M. D. 


Viscosities of the Gases of the Argon Group. A. O. RANKINE 
(Proc. Roy. Soc., 1910, A, 88, 516—525).—The experimental method 
has been previously described (compare this vol., ii, 188). The 
viscosities, relative to that of air, are: helium 1°086, neon 1°721, 
argon 1°221, krypton 1°361, xenon 1°234. As the atomic weight 
increases, the viscosity increases and decreases in successive steps of 
gradually diminishing magnitude. By application of the kinetic 
theory, the author deduces the relative mean free paths, molecular 
volumes, and atomic densities, and compares these values with the 
relative atomic weights and viscosities. As the atomic weight of the 
inert element increases, the mean free path diminishes. By graphical 
representation of the connexion between these two quantities, it is 
found that the straight line joining the points representing helium and 
neon intersects the corresponding straight line for krypton and xenon 
close to the point which represents argon. With increasing atomic 
weight, the molecular volume increases, but there appears to be no 
simple general relationship between these two quantities. 

H. M. D. 


Solubility of Xenon, Krypton, Argon, Neon, and Helium in 
Water. AnprEas von Antroporr (Proc. Roy. Soc., 1910, 83, A, 
474—482).—Measurements of the solubility of the inert gases in 
water have been made at temperatures from 0° to 50°. Two series of 
values are given for krypton. At 20° the coefficients of absorption 
are: xenon 0°1109, krypton (1) 0:0788, krypton (2) 0°0670, argon 
0°0379, neon 0-0147, helium 0:0138. Except in the case of helium 
and neon, the solubility shows a considerable increase with increasing 
atomic weight. The solubility of xenon is greater than that of any 
other gas which does not form a compound with the solvent. The 
solubility-temperaturecurvesexhibit distinct minima ; the minimum for 
xenon and argon lies at about 40°, that for krypton between 30° and 
40°, for helium at about 10°, and there appears to be a minimum for 
neou in the neighourhood of 0°. 
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The Solubility of Gases in Metals and Alloys. Apotr 
Sreverts and Witnerm KrumpBaaar (Ber., 1910, 48, 893—900. 
Compare Abstr., 1907, ii, 741; 1910, ii, 242, 1004).—The metals are 
heated in porcelain vessels, Meissen biscuit porcelain being imperme- 
able to hydrogen at 1650°, and retaining a vacuum up to 1400. A 
furnace with a short-circuited, cylindrical mass of amorphous carbo- 
rundum, using 100—200 amperes at 12—20 volts, is used. The 
temperaturés are read by means of a Wanner optical pyrometer. 

Nitrogen is insoluble in most metals, but reacts with aluminium 
above 800° and with iron above 1200°, nitrides being formed. Carbon 
monoxide is quite insoluble in copper, but is absorbed by both liquid 
and solid nickel. Oxygen is insoluble in molten gold. 

The solubility of sulphur dioxide in copper begins at the melting 
point, and increases with the tegperature. On solidification, a large 
part of the dissolved gas is retained, but is recovered on heating in a 
vacuum. The solubility is proportional to the square root of the 
pressure, 

Hydrogen is not dissolved by cadmium, thallium, zinc, lead, bismuth, 
tin, antimony, silver, or gold. Copper, nickel, and iron dissolve it in 
the solid state, the solubility increasing in proportion to the tempera- 
ture up to the melting point, and then increasing very rapidly, after- 
wards becoming again proportional to the temperature. In palladium, 
however, the solubility in the solid state is practically independent of 
the temperature, falling at the melting point to about half its value. 
The influence of pressure is the same as in the case of sulphur dioxide, 
and the rule also holds good for the solubility of oxygen in alloys of 
gold and silver. 

The solubility of hydrogen in copper is unchanged by alloying with 
silver, is increased by alloying with nickel or platinum, and is 
diminished by alloying with gold, tin, or aluminium, the effect being 
proportional to the quantity of added metal in the range within which 
the constitution of the alloys remains unchanged. C. H. D. 


Conversion of Halogens into the Alkali-metal Halogen 
Salts. JoserH Mescnorer (D.R.-P 217035).—It is found that a con- 
venient method for preparing alkali halogen salts is the gradual treat- 
ment of a solution of sodium thiosulphate with sodium hydroxide and 
the required halogen in the proportions necessary for the equation : 

Na,S,0, + 10NaOH + 8I = 8Nal + 2Na,SO, + 5H,0. 
The sodium hydroxide may be replaced by sodium carbonate : 
Na,S,0, + 5Na,CO, + 81 = 8Nal + 2Na,SO, + 5CO,. 
F, M, G. M. 


Mixed Crystals of Silver Sulphate and Dichromate. Rap 
G. Van Name and Rowzanp S. Boswortu (Amer. J. Sct., 1910, [iv], 
29, 293—296).—Retgers was unable to obtain mixed crystals of silver 
sulphate and chromate. When these two salts, the former greatly in 
excess (99:1), are crystallised at a temperature of 25° from an acid 
solution (standard solution of sulphuric acid), there are obtained mixed 
erystals of sulphate and dichromate, ranging in colour from pale yellow 
to scarlet, and with the same orthorhombic form as the pure sulphate. 
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These crystals contain up to 4°1 mol. % of dichromate. When a greater 
proportion of chromate is present in the acid solution, only crystals of 
the pure dichromate separate. S 


Sulphates and Hydrogen Sulphates of Barium and Calcium. 
Paut Routanp (Zeitsch. anorg. Chem., 1910, 66, 206—208).—Barium 
sulphate dissolves in hot concentrated sulphuric acid to a golden-yellow 
solution, which deposits the salt BaH,(SO,), on cooling. This 
sulphate is readily decomposed by water, but is hydrated by a small 
quantity of water in a desiccator, setting toa hard mass: BaH,(SO,), + 
2H,O = BaH,(SO,),,2H,O. The sulphuric acid solution poured off from 
the first crop of crystals slowly coagulates to a gelatinous mass, 
rendered crystalline by the addition of water. Hither gypsum or 
anhydrous calcium sulphate yields the salt CaH,(SO,)., which is also 
obtained in a gelatinous state. Decomposition with water yields the 
second anhydrous modification of calcium sulphate (this vol., ii, 125). 

C. H. D. 


Preparation of Alkaline-earth Hydroxylaminedisul- 
phonates. Fritz Rascuia (D.R.-P. 216747. Compare Divers, 
Trans., 1900, '7'7, 681).—When a milky suspension of calcium sulphite 
(obtained by treating calcium nitrite with calcium hydrogen sulphite) 
is cooled to 10°, V/10-sulphuric acid (or hydrochloric acid) stirred in, 
and the solution filtered, a clear solution of calcium hydroxylamine- 
disulphonate, OH*N(SO,),Ca, is obtained : 

Ca(NO,), + 2Ca(HSO,), + 2HCl = 20H: N(SO,),Ca + CaCl, + 2H,0. 
The calcium may be replaced by sodium in this reaction when sodium 
hydroxylaminedisulphonate is produced. F. M. G. M. 


Action of the Alkali Nitrates on the Insoluble Carbonates. 
WiiiaAM OEcHSNER DE Coninck (Bull. Acad. roy. Belg., 1910, 31—32. 
Compare Abstr., 1909, ii, 732).—The insoluble carbonate (0°2—0°3 
gram) was treated with a solution of potassium or sodium nitrate 
(10 grams) in water (110 c.c.), the mixture heated to boiling, and 
boiled for a definite time, then cooled, and the clear filtrate tested, after 
evaporation where necessary, to determine whether any reaction had 
occurred. 

Under these conditions, potassium nitrate reacts slightly with barium 
carbonate, but not with strontium carbonate in fifteen minutes. 
Sodium nitrate reacts with calcium carbonate (chalk) in fourteen 
minutes, with barium carbonate in sixteen minutes, with magnesium 
carbonate in sixteen minutes, with cadmium carbonate in seventeen 
minutes, with tricalcium phosphate in sixteen minutes, and with zinc 
carbonate in seventeen minutes. In the five former cases, only a faint, 
although definite, reaction is observed. With barium carbonate, the 
result is the same if the liquid is evaporated on a water-bath at 
95—96° for four hours. Neither nickel carbonate, cobalt carbonate, 
nor lead carbonate is attacked by sodium nitrate in sixteen minutes, 
but lead carbonate is partly acted on in thirty-five minutes. E. H. 


Preparation of a Double Salt of Zinc Hyposulphite with 
Sodium Sulphite. FarBENFABRIKEN vorM. Friepr. Bayer & Co. 
(D.R.-P. 217038. Compare Abstr., 1908, ii, 185).—The addition of 
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sodium hydrogen sulphite to a solution of zinc hyposulphite leads to 
the formation of the double salt, 2ZnS,0,,Na,SO,, which contains 75% 
ZuS,0,, and separates as a crystalline paste ; after recrystallisation it 
is dried in a vacuum. F, M. G. M. 


Thulium. Cartes James (J. Amer. Chem. Soc., 1910, 32, 
517—518).—A considerable quantity of thulium bromate has been 
obtained by the repeated fractionation of the more soluble portions of 
rare earth bromates. This salt is more soluble than erbium bromate, 
but less so than ytterbium bromate. Thulium salts are pale bluish- 
green, but the colour is masked by minute quantities of erbium, 
and changes to yellowish-green, yellow, white, and finally pink as 
the amount of erbium increases. Some pure erbium has also been 
obtained, and both elements are being investigated. E. G. 


Preparation of Aluminium as a Laboratory Experiment. 
BERkNHARD NEUMANN and HJatmar OLsen (Zeitsch. Elektrochem., 1910, 
16, 230—236).—A rectangular wrought iron box, 28 cm. square and 
19 cm. deep, was used as the cell ; a plate of Acheson graphite, 2°5 cm. 
thick, was placed on the bottom of the box and served as cathode. 
The anode consists of ordinary carbon (graphite conducts too much 
heat away and caused the bath to freeze on the surface) : a convenient 
size is 10 cm. x 10 cm. ; it is supported in such a way that it can be 
easily moved up and down. Tne experiment is begun by placing a 
piece of carbon (6 cm. long and 1:5 cm. diameter) between the 
electrodes, and surrounding it with the mixture of cryolite and alumina. 
About three and a-half hours are required to fuse 12 kilograms of 
mixture ; during the fusion it is advisable to heat the bath by a gas 
burner below it, and to wrap it up in asbestos card. When the fusion 
is complete (a layer 2 cm. thick of solid always remains on the walls), 
the resistance carbon is withdrawn and electrolysis begun. The 
best results are obtained with a current density of 2 amperes per 
sq. cm, at the anode, and a bath containing 90% of cryolite and 10% 
of alumina ; 8—10 volts are usually required, and the current efficiency 
rises as high as 70%. 

The paper also contains a number of details of the management of 
the electrolysis. T. E. 


Hydrolysis of Salts of the Cations Al**’ and Cr***. G. Povarnin 
(J. Russ. Phys. Chem. Soc., 1910, 42, 207—213).—The author corrects 
some of the numerical data given in his previous paper (Abstr., 1909, 
ii, 1016), which were calculated by means of an inaccurate formula. 

The discordant results obtained by different investigators for the 
proportion of aluminium sulphate hydrolysed at various dilutions are 
partly accounted for by the fact that special care was not taken to 
ensure the absence of the ions K*, Na’, and NH,’, which exert a 
dehydrolysing influence (compare Denham, Trans., 1908, 98, 41). 

In general, chromic sulphate (a mixture of the green and violet 
modifications) is dehydrolysed by Na,SO, and by 2NaCl to almost the 
same extent as is aluminium sulphate, _ em 
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Indium. II, A.rrep Tare, and H. Kortscn (Zeitsch. anorg? 
Chem., 1910,66, 288—321. Compare Abstr., 1904, ii, 618).—Indium 
oxide, In,O,, loses weight on prolonged heating, and the effect is 
shown to be due to loss of oxygen, and not to volatilisation of the 
oxide. At very high temperatures, regular crystals and crystallites, 
photographs of which are given in the paper, are formed, consisting 
probably of an oxide, In,O,. 

Indium may be estimated quantitatively by precipitation with 
ammonia and ignition of the hydroxide in a Gooch crucible at 850°. 
Freshly precipitated indium hydroxide is soluble in concentrated 
ammonia, 

The only iodide hitherto known is the tri-iodide, InI,. Indium 
monotodide, [nI, prepared by the action of iodine on an excess of the 
metal, and distillation at 700°, or by repeated distillation of the tri- 
iodide in hydrogen, is brownish-red. It is not decomposed by hot 
water, but ia contact with air, oxidation takes place according to the 
equation : 2Inl+4H,0+0,=2In(OH),.+2HI1. Sulphur dioxide con- 
verts it into indium sulphide, In,8,, and hydrogen sulphide into this 
sulphide ani the tri-iodide. 

_It is not found possible to isolate indium di-iodide, InI,, but the 
thermal analysis of mixtures of indium and iodine shows a maximum 
in the freezing-point curve at the composition InI,, the maximum 
being raised by prolonged heating, indicating that the compound is 
only slowly formed from the mono- and tri-iodides. 

Di-indium sulphide sublimes in flat plates. The monosulphide, In8, 
formed on heating the metal in hydrogen sulphide, is a soft, reddish- 
brown mass. Indium and selenium yield indium selenide, In,Se,, as a 
dark mass, and a lower selenide probably also exists. Indium and 
an excess of tellurium yield indiwm telluride, InTe, and probably a 
lower compound. Phosphorus vapour forms a compound approximating 
to the formula InP. C. H. D. 


Electrolytic Production of Potassium Permanganate from 
Solutions of Potassium Manganate. Paut Askenasy and §, 
Ktonowsk1 (Zeitsch. Hlektrochem., 1910, 16, 170—176).—A solution 
containing 80 to 90 grams of potassium manganate per litre is electro- 
lysed at 60° between iron electrodes, no diaphragm being used. The 
current density at the cathode is about 08 ampere per sq. cm., that 
at the anode is six or eight times smaller. In these circumstances 
the cathodic reduction is unimportant, and potassium permanganate 
soon crystallises out. When the quantity of electricity required 
theoretically for compiete oxidation of the manganate has passed 
through the solution, it is found that nearly 60% of the manganate is 
oxidised ; the loss of efficiency is due largely to the escape of free. 
oxygen. By continuing the electrolysis, about 75% of the manganate 
can be converted ; further oxidation is then balanced by the cathodic 
reduction. The results can be improved to some extent by using 
platinum electrodes and a diaphragm (at the expense of a double or 


treble voltage). More dilute or colder solutions give worse results. 
T. EK, 
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Electrolytic Preparation of Pure Iron. RicHarp AMBERG 
(Zeitsch. Elektrochem., 1910, 16, 125).—Remarks on a paper by Miiller 
(Abstr., 1909, ii, 485). T. E. 


Electrolytic Deposition of Iron. Avaust Prarr (Zeitsch. 
Elektrochem., 1910, 16, 217—223).—Three methods are tried: (1) a 
very concentrated solution of ferrous chloride, 0°03 to 0:04 ampere 
per sq. cm. cathodic current density, temperature 70°, electrolyte 
stirred (Merck, German patent 126839); (2) a saturated solution of 
ferrous ammonium sulphate at 30°, current density 0°01 ampere per 
sq. cm. (Burgess and Hambuechen, Electrochem. Ind., 1904, 2, 184) ; 
(3) a solution of ferrous sulphate saturated in the cold and containing 
sulphuric acid (about 0°05), temperature 90°, current density 0:02 
ampere per sq. cm , electrolyte stirred, and air excluded (H. Lee, Diss., 
Dresden, 1906). 

The experiments were always carried on for a considerable number 
of hours (twenty to one hundred and forty) in order to obtain a thick 
deposit. On the whole, the third set of conditions appeared to be the 
best, but none of the small modifications tried yielded a perfect 
deposit ; even the best deposits contained pits or holes, owing to 
hydrogen bubbles adhering to them. 

The addition of boric acid or ferric salts to the solution did not 
improve matters, but quite perfect deposits were obtained by blowing a 
current of air through the solution close to the cathode. This stirred 
the solution sufficiently, and removed the bubbles of hydrogen com- 
pletely. The best conditions were found to be: a solution containing 


0-01 equivalent of sulphuric acid and at least 2 equivalents of ferrous 
sulphate per litre at 70°, cathodic current density 0°02 ampere per 
sq.cm. Burgess’s method, using the air current, also gave a deposit 
of perfect appearance, but it was extremely brittle. T. E. 


Iron-Carbon Alloys. Frizprich Wiist (Zeitsch. Elektrochem., 
1910, 16, 190—i91).—A continuation of the polemic with Heyn (this 
vol., ii, 298). T. E. 


Action of Steam on Iron. J. A. Newton Frienp (J. West of 
Scot/and Iron Steel Inst., 1910, 17, 66—79. Compare this vol., ii, 
39).—Iron is heated in a silica tube, immersed in a metal bath, a 
current of dry steam is passed, and the hydrogen evolved is ccllected 
over potassium hydroxide. Appreciable evolution of hydrogen begins 
at 400°, but the action begins perceptibly as low as 350°. With iron 
powder, which is contained in a silica tube having several small bulbs 
blown on it, the evolution begins at 240—280°, being lower the 
more finely the iron is powdered. The action probably takes place 
in three stages, namely, dissociation of steam, action of the oxygen 
thus liberated on iron to form ferrous oxide, and further oxidation to 
the magnetic oxide, U. H. D. 


Ferrous Compounds of Nitric Oxide. II. WuHeLw 
Mancnor and F. Hurryer (Annalen, 1910, 372, 153—178. Compare 
Manchot and Zechentmayer, Abstr., 1907, ii, 93).—Ihe object of 
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this investigation was to ascertain whether ferrous compounds, under 
suitable conditions, are capable of combining with more than one 
molecular proportion of nitric oxide for each atom of iron; the results 
obtained show that this is not possible. 

The volume of nitric oxide absorbed by an aqueous solution’. of 
ferrous sulphate is diminished by the addition of small quantities of 
sulphuric acid, since the equilibrium represented by the equation : 

FeSO, + NO = FeSO,,NO 

is disturbed towards the left, but the volume of gas absorbed increases 
as the concentration of the acid increases, until a maximum is reached 
when the solution contains 82% of sulphuric acid; at this point and 
in solutions containing more than 82% of acid, each atomic proportion 
of iron is found to combine with one molecule of nitric oxide. The 
solutions under these conditions are cherry-red, and contain the 
complex salt, FeSO,,NO, which has been isolated by adding a 
concentrated aqueous solution of ferrous sulphate saturated with 
nitric oxide to ice-cold concentrated sulphuric acid saturated with 
nitric oxide in an atmosphere of the same gas; it crystallises in small, 
red, stout leaflets and decomposes rapidly. 

The action of hydrochloric acid is similar to that of sulphuric 
acid ; the quantity of nitric oxide absorbed decreases at first, and 
then increases, until at a concentration of 34% of hydrogen chloride 
1 mol. of nitric oxide combines with one atomic proportion of 
iron (compare Kohlschiitter and Kutscheroff, Abstr., 1907, ii, 
267). 

The effect of the addition of phosphoric acid, calcium chloride, 
ammonium chloride, aniline hydrochloride, sucrose, gelatin, glue, egg- 
albumin, and serum to the solution of ferrous sulphate is in each case 
to decrease the proportion of nitric oxide absorbed. 

Ferrous chloride dissolved in ethyl alcohol, ethyl acetate, ethyl 
benzoate, ethyl malonate, acetone, and pyridine absorbs one molecular 
proportion of nitric oxide. The solutions of the additive compounds 
of ferrous salts and nitric oxide in these solvents are green, with the 
exception of those in pyridine, which are reddish-brown. 

The brown solution obtained by saturating an aqueous solution of 
ferrous sulphate with nitric oxide undoubtedly contains the compound 
FeSO,,NO, and since the precipitates obtained by adding sodium 
hydroxide, sodium carbonate, sodium phosphate, and potassium ferro- 
cyanide to the solution all contain nitric oxide, it follows that this 
substance has the constitution NO-Fe:SO,. The complex salt, 

Fe(NO)SO,,FeSO,,13H,0, 
has been obtained sby adding a saturated solution of nitric oxide in 
ethyl alcohol to an aqueous solution of ferrous sulphate, which has 
been saturated with the same gas; it separates in brown, glisten- 
ing, small, rectangular plates, and slowly decomposes when exposed to 
the air. 

The green and red compounds which are formed in concentrated 
hydrochloric acid, sulphuric acid, and organic solvents are to be 
regarded as additive products of ferrous sulphate or chloride, with 
nitric oxide, having the formule FeSO,,NO and FeCl,,NO, which in 
solution are possibly combined also with the solvent. 

29—2 


ii. 416 ABSTRACTS OF CHEMICAL PAPERS. 


The results of this investigation throw light on the nature of the 
well-known “ring-test” for nitric acid; the colour of the ‘‘ring” 
will be either brown or red, according to whether the additive 
compound of ferrous sulphate and nitric oxide is formed in the 
concentrated sulphuric acid or aqueous layer. The reason why the 
coloration appears only at the boundary of the two liquids, although 
_the nitrate has been dissolved, possibly in the ferrous sulphate 
solution, is due to the fact that the reduction of nitric acid 


proceeds much faster in concentrated sulphuric acid than in dilute acid 
solution. W. H. G. 


Compounds of Nitric Oxide with Iron and Blood-Pigment. 
WILHELM Mancuor (Annalen, 1910, 372, 179—186).—A solution of 
ferric sulphate in 90% sulphuric acid at a temperature below 11° 
absorbs nitric oxide to the extent of 2 molecules of nitric oxide 
for each atom of iron, forming an intense deep red solution which 
probably contains the complex salt, Fe,(SO,).,4NO, combined with 
sulphuric acid. The complex salt is very unstable, and could not be 
isolated in a pure state ; the solution in sulphuric acid, when placed in 
a vacuum or treated with a current of hydrogen, deposits ferric 
sulphate, and at the same time becomes colourless, 

A ferric salt dissolved in concentrated hydrochloric acid does not 
combine with nitric oxide, but solutions of ferric chloride in acetone, 
amyl alcohol, and ethyl alcohol absorb nitric oxide, although in these 
cases the ferric salt is partly reduced. 

It has been shown in a recent communication that blood-pigment 
combines with nitric oxide in the proportion of 2 molecules of the 
gas for each atom of iron (compare this vol., ii, 137); there can be 
little doubt, therefore, that the iron in hemoglobin is present in the 
ferric state, for ferrous salts do not combine with more than one 


molecule of nitric oxide per atom of iron (compare preceding abstract). 
W. H. G. 


Action of Coke on Solutions of Ferric Chloride. ALFRED 
TinGLE (J. Amer. Chem. Soc., 1910, 32, 540—541).—In an earlier 
paper (Abstr., 1909, ii, 405) the author has stated that the removal of 
iron from a ferric chloride solution by filtration through coke is 
probably due to the sulphur compounds present in the coke. Experi- 
ments have now been made which show that coke which has been 
carefully freed from sulphides does not withdraw any of the iron from 
a solution of ferric chloride, although part of the iron is reduced to the 
ferrous state. Under similar conditions, the coke does not have any 
effect on cupric chloride solutions. E. G. 


Metallic Silicates. III. The Reaction between Solutions of 
Sodium Silicate and Ferric Chloride. Epvuarp Jorpis and 
Paut LinckE (J. pr. Chem., 1910, [ii], 81, 289—313).—If a solution 
of ferric chloride is kept for a week at about 60°, and the precipitate 
filtered off, the filtrate is a stable solution, and can be reproduced. It 
is necessary to add sufficient hydrochloric acid to make the ratio 
Fe: Cl=1: 3. Sodium silicate solutions require the addition of 
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sodium hydroxide to make the ratio Na: SiO,=2: 1. The quantities 
of the solutions to be mixed are weighed and not measured. 

For analysis, the evaporation should not be carried to complete 
dryness in the separation of silica; there is then no loss of ferric 
chloride at temperatures a little above 100°. The ferric hydroxide, 
precipitated from a hot solution, may be washed free from chlorine by 
means of dilute ammonia. The sodium is estimated as chloride by 
evaporation of the filtrate to dryness, and chlorine by distillation with 
sulphuric acid in a special apparatus. 

If equivalent quantities of the two solutions are mixed, the 
precipitate contains all four components. The filtrate is practically 
neutral, but requires a considerable quantity of alkali to render it 
alkaline. A second precipitate is thus obtained, which contains less 
sodium and iron, but more chlorine, than the first. The composition 
varies with the time, and appears to lead to an equilibrium, the 
precipitate always containing sodium and chlorine in a complex 
condition. If the silicate solution is slowly added to the ferric 
chloride, no precipitate is produced until one-half of the equivalent 
quantity has been added. Iron must be present in such cases in a 
complex anion, Experiments showing the influence of time on the 
reaction are given. The precipitated gel is shown to differ chemically 
from the hydrosol previously present in the solution. C. H. D. 


New Series of Solid Ammino-salts. G. Poma (Atti R. Accad. 
Lincei, 1910, [v], 19, i, 223—228).—The gradual addition, with 
shaking, of 15 c.c. of 20% nickel sulphate solution to 50 ce. 
of concentrated aqueous ammonia saturated with potassium iodide 
(bromide or chloride) results in the formation of a violet precipitate 
of microscopic crystals having the composition : Ni(NH,),S0,,2KX, 
where X=I, Br, or Cl. These salts are hygroscopic, and tend to 
lose ammonia and absorb water in its place, the colour changing from 
violet to green. 

The following salts have been ee ee by a similar method: 
Co(NH,),SO,2KI (or Br); Cu(NH,),S0,,2KI, an intensely blue, 
unstable precipitate ; Ni(NH,),(ClO, ).2KCl (or Br or I), violet, crystal- 
line precipitates ; Co(NH,),(ClO,),,2KI (or Br). Attempts. to prepare 
similar compounds from nickel nitrate or chloride resulted in the 
formation of simple ammino-compounds of the type Ni(NH,),X, 

This method affords a more rapid and convenient means of 
preparing known ammino-compounds than the methods usually 


employed. a. BF. 


Thorium Selenate. Gricoire Wvrousorr (Zeitsch. Kryst. Min., 
1910, 47, 371—372).—The crystals of thorium selenate described by 
Rosati (Abstr., 1907, ii, 359) were stated to contain only 8H,O, 
although they are isomorphous with thorium sulphate and uranium 
sulphate with 9H,O. A new analysis proves that these crystals 
really contain 9H, 6 (23°82%), as, indeed, was long ago determined by 

L. J. 8. 


Cleve, 
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Mineralogical Chemistry. 


Enargite and Covellite from Ouray Co., Colorado. WILLIAM 
M. THornton, jun. (Amer. J. Sci., 1910, [iv], 20, 358—359).—A 
sample of copper ore from the Genesse Vanderbilt mine in the Red 
Mountain district consisted of columnar enargite (anal. I, Cu,As8,), 
indigo-blue covellite (anal. II, CuS), iron-pyrites, and quartz. 

Cu. Zn. Fe. As. 8. Total. 

TI. 50°82 0°33 trace 17°28 32°53 100°96 

II. 68°38 — — — 32°51 100°89 
lL. J. 8. 


Phillipsite from Sirgwitz, Silesia. PuitirreE Barsier and 
FERDINAND GonnarD (Bull. Soc. frang. Min., 1910, 33, 79—81).—The 
Jarge, twinned crystals of phillipsite found in cavities in basalt at 
Sirgwitz, near Léwenberg, although described crystallographically on 
several occasions, have not hitherto been analysed. The results now 
given agree with the formula: 15Si0,,4A],0,,5(Ca,Mg,K,)0,20H,0. 
The presence of so much magnesium is noteworthy. 

Loss on 
SiO,. Al,O;. CaO. MgO. K,O. ignition. Total. 
45°21 21°34 6°41 4°53 3°49 18°86 99°84 
L. J. S. 


Beryl and Muscovite from Biauchaud (Puy-de-Dome). 
PHILIPPE BarBieR and FERDINAND GONNARD (Bull. Soc. frang. Min., 
1910, 33, 74—78).—A pegmatite occurring near Biauchaud and near 
Cibertasse, in the canton of Olliergues, consists of quartz, microcline, 
muscovite, tourmaline, and beryl. The beryl is somewhat kaolinised ; 
it gave anal. I, agreeing with the formula H,GI,A1,Si,,0,,. The 
muscovite gave anal. [I., agreeing with 

H,(K,,Na,.,Fe,Mg),A1,Si,0,, : 
Loss on 


SiO, Al,0;. Fe.0,. GlO. MgO. K,O. Na,O. Li,O. ignition. Total. 
I. 65°87 19°61 — 1241 — — —— a 2°12 100°01 
II. 46°42 34°85 1°95 — 0°27 10°03 1°31 trace 5°09 99°92 


L. J. 8. 


Beryl from Montjeu (Sadne-et-Loire). Pxiuippe Barrer and 
FERDINAND GonNnARD (Bull. Soc. franc. Min., 1910, 33, 78—79).— 
Beryl embedded in quartz occurs with tourmaline in a pegmatite at 
Montjeu. The following analyses agree with the formula 

H,G1,A1,Si,,0.,, 
as for the beryl from Biauchaud (preceding abstract) : 
Loss on 
Si0,. Al,03. G10, ignition, Total. 
65°83 19°27 13°22 1°57 99°89 
65°86 19°52 12°87 1°58 99°83 
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Analyses of Some French Felspars. Puitippe Barsier and 
FERDINAND GonnARD (Bull. Soc. frang. Min., 1910, 33, 81—86.)—I, 
from granite at Villeneuve, Céte-d’Or: traces of copper and of titanic 
acid are present in some specimens. The fact that this felspar con- 
tains a trace of lithium is considered to be sufficient proof that it 
is orthoclase rather than microcline (Abstr., 1908, ii, 704). II, from 
pegmatite at Chausseroze, Céte-d’Or: this also contains a trace of 
lithium, and is consequently regarded as orthoclase. III, from 
granite-porphyroid at Limonest, Rhéne. IV, from Francheville-le- 
Haut, Rhéne. V, from enclosures in basalt at Puy-de-Montaudan, 
near Royat, Puy-de-Déme: the large crystals of orthoclase present 
in these enclosures are associated with crystals of oligoclase, zircon, 
calcite, ankerite, and zeolites: under V are given the results after 
deducting 4:28 and 4:38% CaO and the corresponding amount of 
carbon dioxide, due to the presence of admixed calcite. 


Loss on 
Si0,, <Al,O; CaO. Na,O.  K,O. Li,O. Rb,O. ignition. Total. 
65°87 19°38 0°38* 1°26 12°89 trace os a 99°78 
66°91 18°52 0°51 8°16 5°29 trace -- 0°39 §=699°78 
65°46 19°09 0°62 2°58 11°69 trace nil 0°45 99°89 
. 64°74 19°58 O77 2°08 12°13 trace trace 0°62 99°92t 
Vv {Se 19°63 — 4°20 8°95 _ — 0°73 §=699 93 
* | 66°31 20°41 —_ 3°71 8°72 — —_— 0°83 99°98 
* Including SrO. + Also trace Fe,03. 
L. J. 8. 


Secondary Felspar in Non-metamorphosed Sedimentary 
Rocks. F. Granpgean (Bull. Soc. frang. Min., 1910, 33, 92—97).— 
Minute crystals of felspar, measuring 10—30 yp, are present in the chalk 
and in limestones of various geological periods (Carboniferous, Trias, 
etc.). The residue (about 0°01%) obtained by dissolving these rocks 
in hydrochloric acid consists mainly of felspar, together with zircon, 
etc. Determination of alkalis in this residue, as well as the optical 
characters, indicate that the felspar belongs to the microcline-anortho- 
clase series, with potassium predominating over sodium and with very 
little calcium. L. J. 8. 


The Different Modes of Weathering of Silicates in the 
Earth’s Crust. Jaxos M. van BemMeLen (Zeitsch. anorg. Chem., 
1910, 66, 322—357).—The product of the ordinary weathering of 
silicate rocks is clay, which consists of a mixture of mechanically 
disintegrated but chemically unchanged crystals of silicates, with a 
colloidal product of chemical alteration. Analyses of the latter 
portion, from nine different clays, show that it contains (1) a fusible 
silicate A, containing 2‘9—6 mols, SiO, to 1 mol. Al,O, in heavy clays 
and 3—5 mols. in light clays, and (2) a silicate B, resembling kaolin, 
containing 2—2-7 mols. SiO, to 1 mol. Al,O,. Crystalline kaolinite is 
not observed in ordinary clays. Volcanic clays are rich in A, the 
older clays contain increasing quantities of B. Kaolinite, zeolites, 
and other minerals are formed by the prolonged action of high tem- 
peratures or of heated water on clays. 

In lateritic weathering the silica ratio falls below 3:1, and the 
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product contains aluminium hydroxide. Laterite is found in tem- 
perate climates as well as in the tropics, and in association with acid 
as well as with basic rocks. Lateritic and ordinary weathering 
sometimes proceed simultaneously. None of the hypotheses yet 
proposed to explain the formation of laterite are tenable. 

In pneumatolytic weathering, kaolinite, Al,0,,28i0,,2H,O, is the 
product. True kaolin is to be distinguished from the product of 
ordinary weathering, which sometimes resembles it clo-ely. The 
absence of apatite and muscovite points to the formation of kaolin, as 
these minerals are very resistant to ordinary weathering, but readily 
decomposed by the pneumatolytic agent. The formation of “ nests” of 
kaolin is discussed. ©. H. D. 


A New Pennsylvania Meteorite. Oniver C, Farrineron 
(Amer. J. Sci., 1910, [iv], 29, 350—352),—This meteoric iron was 
found while ploughing in 1907 about seven miles north of Shrewsbury 
in York County. The main mass weighed 24 lbs., and fragments 
found in the neighbourhood weighed 3 lbs. more. It is much 
weathered on the exterior. The structure is that of an octahedrite of 
medium coarseness, with broad bands of kamacite bordered by taenite ; 
troilite nodules and schreifersite in hieroglyphic forms are also present, 
Analysis by Dickman and Mackenzie gave : 


Fe, Ni. Co, 8. : Total. 
90°84 8°80 trace 0°01 , 99°94 


L. J. 8. 


Physiological Chemistry. 


The Influence of Alterations in Chemical and Physical 
Surroundings on the Blood-cells of Limulus, and Especially 
on their Granules. Lzo Lors (Pfliiger’s Archiv, 1910, 1381, 
465—508).—Contact with raw surfaces does not affect pseudopodial 
formation, but causes solution of the granules; this may be due to 
metabolic changes, or else the permeability of the cell membrane is 
altered by the mechanical stimulus. The action of neutral salts is the 
sum of the action of their cations and anions. In a series of alkali 
salts with the anion constant, sodium occupies ove, and ammonium 
the other end. Sodium salts further formation of pseudopodia, and 
the solution of the granules ; ammonium salts act in the reverse way, 
The effects of numerous substances, including non-electrolytes, are 
described in full detail, and are interpreted in the language of ions 
and colloidal substances. The coagulation of limulus blvod is believed 
to be a cell agglutination, W, D. H. 
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Further Investigations on the Substitution of Chlorine 
by Bromine in the Animal Organism, with a Contribution 
to the Subject of the Permeability of the Blood—Corpuscles. 
M. Bonnicer (Chem. Zentr., 1910, i, 458; from Zeitsch. expt. Path. 
Ther., 1909, '7, 556—560).—In continuation of animal experiments, the 
author shows that, also, 7m vitro the walls of the blood-corpuscles are 
permeable to Cl and Br ions, whereby the concentration of ions equiva- 
lent to that found in the serum is reached. If the serum is replaced 
by an isotonic sodium bromide solution, the chlorine of the corpuscles 
is almost completely displaced. Again, the bromine can be replaced 
by chlorine by placing the corpuscles back into a sodium chloride 
solution. The total halogen content of the corpuscles remains constant, 
und is hardly altered when they are placed in bromide solution ; it is 
equivalent, in sodium chloride value, to about 0°27%. The author 
believes that bromides are not utilised physiologically, because they 
occur in at most small traces in food-stuffs. S. 


The Biology of the Phagocytes. V. Action of Hypo-, 
Iso-, and Hyper-tonic Solutions of Halide Salts. Harroe J. 
HAMBURGER and J. DE Haan (Biochem. Zeitsch., 1910, 24, 304—-318),.— 
The authors have investigated the action of hypo-, iso-, and hyper-tonic 
solutions of sodium chloride, bromide, and iodide on the phagocytic 
activity of leucocytes, using the method already described of counting 
the number of the cells which have ingested charcoal particles from 
a leucocyte-charcoal emulsion. Both hypo- and hyper-tonic solutions 
decrease the phagocytic activity, for which fact two factors are re- 
sponsible, namely, (a) change in the water-content of the phagocytes, 
and (b) modification of the salt-content, through change of ions. In 
a foreign salt some of the native salts of the leucocytes diffuse out, 
ang are replaced by foreign salts: for example, sodium chloride is 
replaced by sodium bromide. The amount of change is influenced by 
(a) the nature of the foreign salt, and (6) the amount of interchange. 
lodides are more toxic than bromides. The more the composition of 
the solution deviates from an isotonic solution, the greater the inter- 
change of ions and the stronger the suppression of phagocytic activity. 
The results confirm the view already expressed that the cell walls are 
permeable to anions. 8. B.S. 


The Biology of Phagocytes. VI. Action of the Salts of the 
Alkaline Earths on Phagocytosis. Hanrrog J. Hampurcer and 
J, DE Haan (Biochem. Zeitsch., 1910, 24, 470—477).—In contradistine- 
tion to calcium, neither barium nor strontium can increase the normal 
phagocytic power, nor restore the same if lost. Magnesium differs 
in its action from barium and strontium only in so far, that if the 
phagocytes have partially lost their phagocytic power by immersion in 
salt solution (for example, 0:9% sodium chloride), it can be restored 
by the addition of traces of magnesium salt. Magnesium is a normal 
constituent, therefore, of the phagocytes. Calcium has some specific 
action on the phagocytes, apart from its action as a bivalent element. 

8. B. 8, 
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A Respiration Apparatus. Metabolism in Protracted 
Inanition. E. Grare (Zeitsch. physiol. Chem., 1910, 65, 1—20, 
21—52).—An apparatus is described suitable for clinical work, which 
combines accuracy with a greater simplicity than is found in the more 
elaborate forms of apparatus. 

Observations are recorded in a case of a girl in deep stupor, who 
took no food for about three weeks. Daily details of urine, etc., are 
given. The respiratory quotient sank to 0°69 ; a low quotient has been 
previously noted in professional fasters ; it points to the fact that fat 
is the principal substance burnt. Whether there is an increase of 
glycogen formation from protein is left uncertain. A subnormal 
quotient is not seen in acute infectious diseases in which very little 
nutriment is taken. The present patient exhibited the signs of 
acidosis. W. D. H. 


The Laws of Digestion and Absorption. I. Methods. E. S. 
Lonpon. II. The Digestion of Finely-divided Meat in the 
Stomach. E. S. Lonpon and A. G. Rasinowitscu. III. The 
Quantity Relationships of the Digestive Juices. E. 8. Lonpon 
and N. Dosprowotskasa. IV. The Secretion of Gastric Juice. 
E. 8S. Lonpon and A. J. Sacenmann. V. The Course of Gastric 
Digestion on a Mixed Diet, and the Origin of Constant 
Numbers. E.'S. Lonpon and F. Rivoscu-SanpBere (Zeitsch. physiol. 
Chem., 1910, 65, 189—192, 193—195, 196 —202, 203—206, 207—212). 
—I. The experiments designed for the elucidation of the laws discovered 
by the author and by Arrhenius were performed on polyfistulous dogs. 

II. The square-root rule holds for the time occupied by the digestion 
of meat in the storhach. 

III. The same law holds for the amounts of gastric and duodenal 
juice which are secreted, 

1V. The same is true for the secretion of the “small stomach” 
in Pawloff’s sense of the term. 

V. A further mathematical discussion of the figures obtained on a 
mixed diet. In some cases a cubic root law holds good. W.D. H 


The Chemistry of Digestion and Absorption in the Animal 
Body. XXXIX. Digestion and Absorption after Intestinal 
Resection. E. 8. Lonpon and W. Dmirriew (Zeitsch. physiol. Chem., 
1910, 65, 213—21!8).—Resection of the whole small intestine is fatal 
in about five weeks, Seven-eighths can, however, be resected in dogs. 
Metabolism of nitrogen and carbohydrates returns rapidly to the 
normal, but in relation to fats this is not the case. W. D. H. 


London’s Polyfistula Method. W. W. Sawirscu (Zeitsch. 
physiol. Chem., 1910, 65, 280—282).—Polemical. The author objects 
to London’s methods being described as new, seeing that they have 
been in use for the last eighteen years. 


Gastric Lipase. I. Gastric Lipase in Human Embryo and 
New-born Child. Jussur Ipranim and T. Kopszé (Zeitsch. Biol., 
1909, 58, 201—217).—Gastric lipase appears in the sixth month of 
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foetal life, and after that date is present in the mucous membrane and 
contents of the stomach. It is not a mere back-flow of pancreatic 
juice. Addition of toluene destroys the activity of the enzyme. 

W. D. . 


The Action of Thermal Influences on the Digestive Power 
of Gastric and Pancreatic Juices. H. Roeper (Biochem. Zeitsch., 
1910, 24, 496—520).—The digestive power of pepsin and trypsin, in 
experiments where rapid digestion is carried out (the digestive power 
being determined by the Fuld edestin method), increases with increase 
of temperature, reaching its optimum between 50° and 55°. If, 
however, the ferments are warmed before being added to the digestion 
mixture, their activity is lessened. Warming for a few minutes even 
between 40° and 42° appreciably diminishes the digestive power both 
of pepsin and trypsin. The trypsin is more sensitive to thermal 
influences than the pepsin. Low temperatures (even that of liquid air) 
do not appreciably affect the activity. Most of the experiments were 
carried out with digestive juices from a dog ; experiments with human 
digestive juices from a child with a fistula gave similar results. 

Ss. B.S. 


The Influence on Nitrogenous Metabolism of Rabbits of 
Nucleic and Uric Acids and Allantoin. Formation of Nucleic- 
Uric Acid Compounds. ALFRED ScHITTENHELM AND PHILIPP SEISSER 
(Chem. Zentr., 1910, i, 36—37 ; from Zeitsch. expt. Path. Ther., 1909, '7, 
116—133).—The authors investigated the influence of the addition of 
sodium nucleate alone, and sodium nucleate and uric acid together, tu 
the fodder of rabbits, the observations lasting over four weeks. 
Almost all the purine products excreted were in the allantoin fraction 
of the urine. No more complete uric acid excretion or diminished 
uric acid destruction could be determined when nucleic acid was given 
at the same time. Intravenous injection of nucleic acid caused an 
increase only in the purine bases and allantoin. Ingestion of 
allantoin caused a marked increase in the total nitrogen excreted ; and 
the allantoin excreted was nearly double that ingested. 8. B. 8. 


Ferment Concentration in Pure Pancreatic Juice. D. Hirata 
(Biochem Zettsch., 1910, 24, 443—452).—The experiments were carried 
out on a dog with pancreatic fistula. The amounts of juice secreted in 
ten minutes intervals were determined, and the amount of diastase 
contained therein was estimated by Wohlgemuth’s method. Sodium 
hydrogen carbonate, calcium carbonate, and pilocarpine caused the 
secretion of small amounts of juice with a high ferment concentration ; 
hydrochloric acid and aluminium acetate caused secretion of large 
amounts of juice with low ferment concentration; tannic acid, 
magnesia usta, gentian, and saline caused small secretion of low 
concentration. 8. B.S. 


The Relationship between the Total Nitrogenous Metabolism 
and the Uric Acid Excretion. H. Bizrnacki (Chem. Zentr., 1909, 
i, 41; from Zeitsch. expt. Path. Ther., 1909, '7, 134—153).—From 
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experiments on dogs, the author draws the conclusion that the 
addition of fats and carbohydrates to food-stuffs decreases both the 
total nitrogenous metabolism and the uric acid output. The output 
of purine bases, on the other hand, increases. The relationship of 
these facts to the theory and therapy of gout is discussed. S. B.S. 


Investigations of Protein Metabolism in Children. Pau. 
Grosser (Biochem. Zeitsch., 1910, 24, 346-—-353).—The influence of 
the amount of water ingested on the nitrogen excreted in urine and 
feeces was investigated. In the case of an alcaptonuric child, the 
ratio of total nitrogen to homogentisic acid was investigated at the 
same time. The author concludes that water has but little influence 
on the nitrogen excretion, provided that the experiment has extended 
over a sufficiently long period. S. B.S. 


Effect of Non-protein Nitrogen Compounds on the Protein 
Metabolism in Ruminants. Oskar Ke.Luiner, P. EISsENKOLBE, 
R. Fiepse, and R. Neumann (Landw. Versuchs.-Stat., 1910, '72, 
437—458).—The results of feeding experiments in which lambs were 
supplied with nitrogen almost exclusively in the forms of asparagine 
and ammonium acetate showed that these substances, as changed by 
the micro-organisms in the mixed food, can take the place of the 
protein necessary to maintain the animals. Both substances, added to 
food containing protein, may bring about an increase in the deposition 


of nitrogen. In this case they take the place of the protein required 
for maintenance, and thus render a portion of the protein of the food 
available for flesh production. With foods deficient in protein, no 
production of flesh from asparagine and ammonium acetate could be 
obtained, even with growing animals. N. H. J. M. 


Sodium Chloride Metabolism and Sodium Chloride Action 
in Healthy Men. R. Tureur (Zettsch. Biol., 1910, 58, 361—385).— 
An absolute daily sodium chloride equilibrium is never obtained in 
healthy men, whether the salt be given in small, medium, or large doses. 
Retention usually occurs. The salt given is, however, usually excreted 
within forty-eight hours. The amount in the feces is very small 
unless the dose is very great. The excretion of water and of chlorine 
by the kidneys runs parallel. With small doses of salt, the feces are 
relatively rich in water. Moderate doses of salt act beneficially in the 
maintenance of nitrogenous equilibrium. W. Dz. H. 


Physiology and Pathology of Sodium Chloride Metabolism. 
HErInricH von Hoessuin (Zettsch. Biol., 1909, 58, 25—92).— After the 
constant administration of large amounts of sodium chloride, the salt is 
all excreted by the kidney ; the excretion exhibits, however, a periodicity 
which is not entirely parallel to the intake of water. After a single 
large dose, it is all excreted in the twenty-four hours; if retention occurs, 
it is due either to poorness of the body in salt, or to insufficiency of 
kidney action, and this is accompanied by retention of water. Salt 
has a “sparing” action on protein catabolism, and causes an increased 
excretion of phosphates. Large quantities of water have a favourable 
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effect on protein metabolism. Elevation of the body-temperature 
leads to a retention of sodium chloride, apparently without injuring 
the kidney functions. This is not due to water retention alone. In 
alterations of the circulation by atropine, carbon monoxide, or bleeding, 
retention also occurs, and the retention in infectious diseases is mainly 
due to insufficiency of heart action rather than of kidney action. 


W. D. H. 


Oxalic Acid Metabolism. Zpzistaus ToMAszEewskI (Chem. Zentr., 
1910, i, 41 ; from Zettsch. expt. Path. Ther., 1909, '7, 215—224).—The 
author added to pastes of various organs (kidney, spleen, liver, and 
blood) sodium oxalate and alkaline solutions of uric acid, and then 
estimated the uric acid (by the Kriiger Schmidt method) and oxalic 
acid (by the Autenrieth-Barth method) after incubation at 37°. He 
found that a part of the uric acid is oxidised to oxalic acid, and this 
newly-formed oxalic acid can be further decomposed, especially in the 
kidneys. S. B.S. 


The Difference in Nutritive Value of Proteins in Relation 
to their Composition. I. Josrer Zisrerer. II. Erwin Voit and 
J. ZisTERER (Zeitsch. Biol., 1909-10, 53, 157—200, 457—498).— 
Metabolic experiments with muscle-protein, casein, and aleuronate 
show that their nutritive value may be expressed by the figures 100, 
112, and 110 respectively. This is no doubt related to differences in 
their composition, but the figures show that the nutritive difference is 


of little practical importance. 

A comparison of the nutritive value of casein with that of its 
cleavage products shows that the latter is the smaller ; the conclusion 
is drawn that complete cleavage does not occur in the alimentary 
tract, and the higher value of the intact protein is due to certain 


compounds of the final products being absorbed as such. 
W. D. H. 


The Synthesis and Cleavage of Proteins in the Animal 
Organism. Emit ABDERHALDEN and KE. 8. Lonpon (Zeitsch. physiol. 
Chem., 1910, 65, 251—255).—The view that amino-acids are absorbed 
as such and pass into the circulating blood is not supported by analyses 
of the blood. This may be due to the methods used not being suffi- 
ciently delicate to detect small quantities of amino-acids. Another 
view is that protein is resynthesixed in the wall of the alimentary 
canal, but no support to this view was obtained in the present research. 
No differences in the yield of protein and its cleavage products could 
be detected in the wall of the intestine after the administration of 


protein or amino-acids as compared with the fasting state. 
W. D. H 


The Influence of the Salts in Drinking Water on Physical 
Development. Racyar Bere [and, in part, Cart Rése] (Biochem. 
Zeitsch., 1910, 24, 282—303),—'rhe author summarises and amplifies 
the observations of Rise, which tend to show that the harder the 
diinking water of a district, the better the pbysical development of 
the childrex. The conclusions are drawn chiefly from examination 
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of the teeth of children from different districts of which the hard- 
ness of the water is known, and by comparing the number of 
recruits capable of military service from similar districts. Detailed 
examination has also been made of the composition of the saliva 
under the influence of drinking water of varying hardnesses, and 
of diets containing varying quantities of calcium. The amount of 
saliva excreted increases with the hardness of the drinking water, and 
in neighbourhoods with hard drinking water, the children secrete a 
saliva which is both relatively and absolutely more alkaline than that 
secreted by children reared in neighbourhoods with soft drinking water. 
Detailed analyses of the bases and acids of the saliva indicate that the 
increased alkalinity is due to organic bases. The amount of mucin in 
the saliva runs also fairly parallel with the alkalinity. A preliminary 
summary is also given of the influence of calcium salts on the quantity 
and character of other secretions. 8. B.S. 


The Content in the Human Organs of Chlorine, Calcium, 
Magnesium, Iron, Water, Protein, and Fat. Apotr Macnvs- 
Levy (Biochem. Zeitsch., 1910, 24, 363—380).—The analyses were 
carried out with the organs of a healthy man which seemed to be 
completely normal. The details of the analytical methods are given, 
and the results obtained are stated in lengthy tables, in which are 
incorporated, for comparison, those given by other investigators for 
healthy organs of human beings and animals. 8. B.S. 


The Properties and Modes of Action of the Diastatic 
Ferment in Warm-blooded Animals. Emi~ STARKENSTEIN 
(Biochem. Zeitsch., 1910, 24, 191—209).—The amount of diastase in 
an organ can be best estimated by obtaining the tissue in the form 
of powder by Wiechowski’s method. The powder is then emulsified 
with water, starch solution is added, and the concentration of the 
enzyme in the emulsion determined by Wohlgemuth’s method. The 
mixture must be kept shaken, however, during the whole of the 
incubation period, as the tissue proteins coagulate and adsorb the 
ferment. It was found, in contradistinction to earlier observers, that 
the amount of diastase in the liver does not diminish during the first 
twenty-four hours after death. The previous erroneous results were 
due to the fact that the coagulum formed adsorbed the ferment ; the 
error due to this fact is avoided by shaking during incubation. 
Within certain limits, the action of the diastase is not influenced by 
its concentration. The amount of action is, however, influenced by 
the concentration of the substrate, whether the latter be glycogen or 
starch. The liver diastase goes quantitatively into the plasma of the 
organ. A more powerful diastase can be prepared by precipitating 
the latter by alcohol than can be obtained from the original plasma. 
This is due to the fact that the alcohol removes certain substances 
which inhibit the ferment action. The ferment is not used up during 
its action, but can act on successively added quantities of substrate. 
The diastatic capacity of the livers of rabbits is very variable. With 
rabbits of the same size, the diastatic action is greater in those 
animals which have been killed by bleeding than in those killed by 
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breaking the neck. This is probably due to the removal by bleeding 
of certain inhibitory substances. An increase of diastase was not 
observed either after piqire or adrenaline injection. Ingestion of 
glycerol causes a washing out of ferment from the organ, and an 
increased excretion of diastase in the urine can be observed as a 
consequence. This fact explains the inhibitory action of glycerol on 
the effect of piqire and adrenaline ingestion. S. B.S. 


Normal Secretion by the Liver of. an Anticoagulating 
Substance. Maurice Doyon (Compt. rend., 1910, 150, 792—793).— 
An antithrombin is produced when arterial blood is circulated through 
the isolated liver of adog. Under these conditions, the blood does not 
coagulate, and it inhibits the coagulation of normal blood in vitro. 
Blood withdrawn from the subhepatic veins coagulates only after 
several hours. These observations appear to show that fibrin does 
not necessarily undergo destruction in the liver, but that fibrinogen 
has an hepatic origin, an hypothesis that is supported by the fact that 
the latter substance is absent from the plasma when the liver is excised 
or affected by serious lesions. W. O. W. 


Uric Acid Formation. VI. Gurtpo Izar (Zettsch. physiol. Chem., 
1910, 65, 78—88).—The reappearance of uric acid after its destruc- 
tion, noted in previous researches, depends on the co-operation of an 
enzyme which is present in the blood and a co-enzyme which is 
furnished by the liver and spleen, but which is absent in the kidney. 
The co-enzyme is thermostabile and soluble in alcohol. Ww. DB. 


The Influence of Bileon Fat Synthesis due to Intestinal and 
Pancreatic Lipase. Ant. Hamsik (Zeitsch. physiol. Chem., 1910, 
65, 232—245).—The addition of bile accelerates the synthesis of fat 
which is brought about by lipase ; this is due to the bile salts and 
bile alkalis. W. D. H. 


The Pancreas of the Elephant. Enrique Ferxanprz (Chem. 
Zeit., 1910, 34, 331).—The alcoholic extract of the pancreas of 
an elephant was precipitated with ether, and yielded 5% of pancreas 
ferment. In six days, fat was hydrolysed by the ferment to the 
extent of 65%; neutralisation accelerated the action. At 15°, 
00004 gram of the ferment liquefied 0°25 gram of starch in five 
minutes ; in fifteen minutes, 0°2 gram of starch was fully converted 
into dextrin and dextrose by 0:°00025 gram of the ferment. 

Sucrose was but slightly affected, and maltose remained unchanged. 
White of egg was rapidly peptonised at 40°. L. pe K. 


The Presence of Iodine in the Human Pituitary. H. Gipron 
Weis (J. Biol. Chem., 1910, '7, 259—262),—lodine cannot be 
regarded as a normal constituent of the pituitary gland. When 
present, as it sometimes is, in traces, it is probably due to previous 
drug treatment with iodides, This was confirmed by experiment. 


D. H, 
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The Possible Vicarious Relationship between the Pituitary 
and Thyroid Glands. Surnertanp Simpson and ANDREW HUNTER 
(Quart. J. expt. Physiol., 1910, 3, 121—128).—The normal pituitary 
(ox and sheep) contains no iodine ; the same is true for the pituitary 
after thyroidectomy. If it is accepted that the iodine-containing 
substance represents the active principle of the thyroid, these experi- 
ments yield no support to the view of a vicarious relationship between 
that organ and the pituitary. W. D. H. 


Factors Influencing the Processes of Diffusion through 
the Fresh Intestinal Membrane of Animals. Ernst Mayer- 
HOFER and Ernst Pkreram (Biochem. Zeitsch., 1910, 24, 453—469).— 
The experiments were carried out by determining the rate of diffusion 
of potassium chloride through pieces of the small intestine, comparing 
the rates when the latter had been altered in different ways. The 
rates of diffusion through similar pieces of intestine of normal 
animals, and those of animals in pathological condition were also 
investigated. It was found that the permeability was a function 
of the water-content of the intestine. Intestines subjected to artificial 
imbibition of water (corresponding with intestines in cases of acute 
enteritis) had an increased permeability ; those, on the other hand, 
which had been partly dried (corresponding with the condition of 
intestines in chronic enteritis) had diminished permeability. The 
more capable of imbibition the membrane is, the more readily it can 
be converted from one state to another. When a tissue has once lost 


its power of imbibition in the organism (chronic enteritis), the 
permeability can only be altered with difficulty by artificial means 
outside the organism. S. B. 8. 


The Formation of Creatine in the Muscles at the Tonus 
and in the Development of Rigidity. C. J. C. van Hoocennuyze 
(Proc. K. Akad. Wetensch. Amsterdam, 1910, 12, 550—562).—-The 
creatine was estimated by heating the tissues with 0°1% hydrochloric 
acid for half an hour at 110°, separating the protein, and then 
estimating the creatinine colorimetrically by Folin’s method. The 
results indicate the production of creatine when the muscles are in a 
long-continued state of tonus, as opposed to rapid contraction produced 
by electrical stimulus. In the latter case the author and other 
observers have generally faiied to notice increased production of 
creatine. The author has, however, observed increased production in 
the case of tonus. This was produced in cats by decerebration. The 
posterior roots were cut on one side, and left intact on the other. 
On the side on which the posterior roots were intact, decerebrate 
rigidity was produced, and an increase of creatine could be detected 
in the leg muscles, when compared with the other side, when the 
tonus was absent. Similar results were obtained in the case of frogs, 
where the absence of tonus was produced by section of the sciatic 
nerve. By periodic stimulation of the nerve, however, no certain 
increase of creatine could be obtained. Increase of creatine was also 
noticed when muscles were stimulated after the action of drugs 
which have a tonicising influence, such as veratrine, nicotine, and 
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calcium chloride, sodium thiocyanate, and caffeine citrate. This 
increase was only marked after excitation of the muscles. Increase 
of creatine was also observed in post-mortem rigidity. 8. B. 8. 


The Lecithin Content in the Bone-marrow of Man and 
Domestic Animals. A. Bote (Biochem. Zeitsch., 1910, 24, 
179—190).—The method generally employed was to make an alcoholic 
extract of the marrow at 60°, and then a chloroform extract of the 
residue obtained after evaporation of the alcohol. The phosphorus 
was estimated in the product thus obtained. It was found that the 
formation of the bone-marrow commences in the fetus of pigs at the 
fourth month, and in that of oxen at the sixth month. With 
increasing age, fat takes the place of red blood-corpuscles. Lecithin 
is a constant constituent of this fat, and its amount increases 
with increasing age. In the case of paralysed individuals, a dis- 
appearance of, or impoverishment of, the bone-marrow in lecithin could 
be ascertained. The analyses confirm in the main the results of 
Glikin and Peritz. ‘ S. B. 8. 


Chemical Processes in the Earthworm. III. Anoxybiotic 
Decomposition of Glycogen. Ernst J. Lesser (Zeitsch. Biol., 
1910, 53, 532—544. Compare Abstr., 1909, ii, 419).—The 
anoxybiotic decomposition of glycogen is about sixfold that which 
occurs oxybiotically. Glycogen is therefore the parent substance of 
the carbon dioxide and fatty acids which originate in the anoxybiotic 


state. These products, however, only account for about half of the 
glycogen which disappears ; methane and hydrogen are not produced 
anoxy biotically. W. D. H. 


Chemical Processes in the Earthworm. IV. Gaseous 
Metabolism in the State of Anoxybiosis. Ernst J. Lesser 
(Zeitsch. Biol., 1910, 54, 1—17. Compare preceding abstract).—The 
respiratory exchange was investigated with an apparatus constructed 
on the Regnault-Reiset principle. In anoxybiosis during the first 
nine days of inanition, the respiratory quotient of the earthworm rises 
above the normal; the fatty acid found cannot, therefore, be the chief 


substance which undergoes combustion in this condition. 
W. D. &. 


Secretion of Phromnia marginella. Davin Hooper (J. Asiatic 
Soc. Bengal, 1909, 5, 363—366).—The white, manna-like incrusta- 
tion deposited by the “ghost-bug” (Phromnia marginella) on the 


leaves of EHlaeodendron glaucum is found to contain dulcitol. 
z. A. & 


The Partition of Nitrogen in Human Milk. A. FRresNn 
(Zeitsch. physiol. Chem., 1910, 65, 256—280).—The caseinogen nitrogen 
obtained by investigating the precipitate produced by acetic acid 
(Engel’s method) varied in twenty-seven women between 30 and 53% 
of the total nitrogen, or in the mean 43%. The causes of variation 
are far from clear. ‘The percentage of caseinogen is therefore 0-4 to 
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0:7. The paper discusses the possibilities of the various compounds, 


protein and otherwise, in which the remainder of the nitrogen is 
present. W. D. H. 


The Purine Enzymes in the Rat. Atice Roxnp£ and WALTER 
Jonrs (J. Biol. Chem., 1910, '7, 237—248).—Rats’ urine contains uric 
acid, yet the extracts of the organs yield neither adenase or xantho- 
oxydase. This may be due to the fact that extracts do not give a true 
picture of what occurs in vitro ; or else this may, like the presence of 
hypoxanthine in dog’s muscle, be an example of the origin of uric 
acid by processes which do not involve the action of the purine enzymes. 
The recent work of Ascoli and Izar gives colour to the second hypothesis, 

W. D«. iH. 


Excretion of Sodium Ferrocyanide by the Kidney in 
Dogs. Nixotat WascnerKo (Zeitsch. Biol., 1909, 58, 128—133), 
—The place where sodium ferrocyanide is excreted is the specific 
renal epithelium ; it can be detected in the cell protoplasm by the 
Prussian-blue reaetion, also in the lumen of the tubules, in the 
blood vessels and lymph spaces of the adjacent connective tissue, 
and in the basement membrane of the tubules. In the lumen of 
Bowman’s capsule, no precipitate is found under normal conditions ; 


when it is present, it is due to accidental back flow. 
w. BD. &. 


Urobilin Excretion. Tsucuiya (Chem. Zentr., 1910, 1, 40; 
from Zeitsch. expt. Path. Ther., 1909, '7, 263—278).—Urobilin was 


estimated in the urine of dogs with a biliary fistula, and in women 
during the menstrual period. The excretion is small during starva- 
tion, and increases during menstruation, both in starvation and 
in normal individuals. The results indicate a parenteral origin of 
urobilin. The latter was estimated in a Martens spectrophoto- 
meter after the separation of the uric acid and hematoporphyrin by 
means of barium hydroxide and barium chloride solutions; from 
such solutions freed from uric acid and hematoporphyrin, it was 
precipitated by ammonium sulphate (after removing excess of barium), 
and dissolved in one part of ether and two parts of alcohol. 


S. B.S. 


Trypsinogen and Trypsin in Urine. E. Grar von ScHoENBORN 
(Zettsch. Biol., 1910, 53, 386—428).—Trypsin occurs in urine seldom, 
and then only in minimal quantity ; trypsinogen, however, is found 
in dog’s urine, and can be activated by kinase ; its amount is increased 
by a meat diet, and also in inanition ; in the latter condition, trypsin 
may be present also. A substance is also present which resists 
boiling, and which increases the action of trypsin. In several patho- 
logical human urines, a strong antitryptic action can be demonstrated. 


W. D. H. 


Colloids in Urine. II. Relationship between Colloids and 
Solubility of Uric Acid and Urates. L. Licurwitz (Zeitsch. 
physiol. Chem., 1910, 64, 144—-157. Compare Abstr., 1909, ii, 750; 
Menz, ibid., i, 343).—Urine contains colloids of the type of gelatin 

’ 
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namely, colloids which are shown by the ultra-microscope to become 
more finely-divided with rise of temperature. The solubility of uric 
acid and urates in urine depends on (a) temperature, (6) concentration 
of hydrions (Henderson and Spire, Abstr., 1909, ii, 165), (c) amount 
of colloids, and (d) state of division of the colloid. Under specific 
conditions, it can be shown that a quantitative relationship exists 
between the solubility of uric acid and the condition of the colloid. 
Urines which contain precipitated uric acid and urates become clear 
when boiled, but not when heated at 40—50°. In a few cases, the 
uric acid is precipitated again immediately the solution cools, and in 
such cases the protecting action of the urine on gold solutions is the 
same before and after boiling. In the majority of cases the 
precipitate of uric acid appears very slowly when the solution is 
cold. This is due to the fine state of division of the colloid produced 
by boiling, and it is found that in such cases the boiled urine has a 
much more pronounced protective action on gold solutions than 
unboiled urine. 

In normal urine the whole of the uric acid is present in the form of 
a true solution. J.J.8. 


Duodenal Diabetes. E. Tscuerniacnowski (Zeitsch. Biol., 1909, 
53, 1—11).—Pfliiger believed that pancreatic diabetes was really of 
nervous origin, and stated that removal of the duodenum produced the 
same result. The present experiments on dogs do not confirm this 
view. There is, however, a temporary glycosuria, and this follows 


not only resection of the duodenum, but also of other parts of the 
small intestine, or division of the mesentery. W. D. H. 


The Physiological Behaviour of Radium Emanations. 
Anna Laska (Biochem. Zeitsch., 1910, 24, 357—362).—The emanations 
introduced into the blood-stream are rapidly eliminated in the 
expired air. KEmanations introduced yer os slowly and gradually 
diffuse into the blood, and also leave the organism in the expired air. 
During inhalation of emanations, the latter enter into the circulation 
as long as the inhalation is continued. The feces show radioactivity 
only when the emanations are introduced in solid form. No particular 
affinity of the emanations for any particular organ could be detected. 
The results are arrived at as a result of experiments on the human 
subject and on animals, S. B.S. 


The Action of Potassium Bromate. Kart G. SAnTEsson 
(Arch. Fisiol., 1909, '7, 541—556).—Certain commercial samples of 
potassium chlorate contain the bromate as an impurity. For this 
reason an investigation was made of the pharmacological action of 
the bromate. It was found to be two and a-half times more toxic than 
the chlorate when tested on frogs ; both salts paralyse both the beart and 
the central nervous system. On the isolated frog’s heart, the chlorate 
acts more powerfully than the bromate ; the more intensive action of 
the latter on the whole animal is due therefore to the action on the 
central nervous system. Both salts dilate the heart, and diminish 
both the volume and frequency of the pulse. On rabbits the bromate 
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acts, also, more toxically than the chlorate. This is not due to the 
action on the blood, and scarcely any change can be noticed in it in 
the case of rabbits. The bromate produces, however, violent diarrhea 
and wasting, and when injected intravenously in large doses it causes 
dyspnea and convulsions. A mixture of 5—15% bromate with 
chlorate causes in the case of rabbits hardly any effect. The action 
of the catalase (peroxydase) of the frog’s muscle on hydrogen peroxide 
is inhibited by both the chlorate and the bromate, the former salt 
having a more powerful action in this respect ; acting noticeably even in 
a dilution of 0:00074% S. B.S. 


Behaviour of Hypophosphites in the Organism. ALpo Partta 
(Arch. Farm. sper. Sci., 1909, 8, reprint 10 pp.).—Phosphates and phos- 
phites administered to an animal reappear in the urine as phosphates 
almost quantitatively. When sodium hypophosphite is injected, how- 
ever, a varying portion of it is eliminated unchanged, but the amount 
of phosphate in the urine is not increased. With large doses (2 grams) 
one half escapes oxidation, whilst when smaller doses (0°6 gram) are 
employed, the proportion eliminated is about one-sixth. Twenty-four 
hours after the administration, no hypophosphite, or at most only a 
trace, is to be found in the urine. 

The determination of the hypophosphite is effected as follows. The 
urine is acidified with acetic acid, and the phosphate precipitated with 
uranium acetate. One half of the filtered liquid is acidified with 
hydrochloric acid, treated with an excess of mercuric chloride, and the 
precipitate of mercurous chloride is weighed. The other half is 
oxidised with nitric acid, and determined as phosphate. R. V. 8. 


The Behaviour of Organic Arsenic Preparations in the 
Human Body. TuHeroruiLe Fiscner and J. Horre (Chem. Zentr., 
1910, i, 44; from Miinch. med. Woch., 1909, 56, 1459—1461).—Atoxyl] 
and arsacetin are eliminated in the urine more rapidly and completely 
than arsenophenylglycine ; by repeated administration of the latter 
drug, the rate of arsenic elimination is diminished ; it is also eliminated 
to a larger extent in the intestine than is the case with the two other 
drugs. The arsenic in this case goes more into the blood, and shows a 
marked avidity for the lecithin. 8. B.S. 


Physiological Behaviour of Iminoallantoin and of Uroxanic 
Acid. Tapasu Sark (J. Biol. Chem., 1910, '7, 263—265).—When 
iminoallantoin (Denicke, Abstr., 1906, i, 938) is introduced parenter- 
ally into rabbits, toxic symptoms are not observed, and the purine 
contents of the urine do not increase; unaltered iminoallantoin is 
found in the urine, and a considerable increase in the amount of oxalic 
acid is noticeable. 

When sodium uroxanate is used, somewhat similar results are 
observed. J.J.8. 


Comparative Physiological Power of Chloroform, Alcohol, 
and Ether, Measured by their Effects on Arterial Blood- 
Pressure. Augustus D. Water and W. Lzcere Symes (Quart. J. 
expt. Physiol., 1910, 3, 115—120).—The relative narcotic power of 
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these drugs, as judged by their effects on lowering blood-pressure, 
works out about the same as those indicated by previous experiments 
on frog’s muscle (Abstr., 1909, ii, 75), namely, the molecule of chloro- 
form is one hundred to one hundred and ten times as powerful as that 


of ethyl alcohol, and thirteen times as powerful as that of ether. 
W. D. H. 


Behaviour of lodoso-, Iodoxy-, and Iodonium-compounds 
in the Animal Organism. I. Behaviour of Iodosobenzene. 
Riccarpo Luzzatro and G. Satta (Arch. Farm. sper. Sci., 1909, 
8, reprint 29 pp.).—From experiments with dogs and rabbits, 
the authors find that iodosobenzene is a fairly toxic substance, the 
fatal dose being 0°15—0:20 gram per kilo. of body-weight. The 
toxicity seems to be due to the substance itself, rather than to its 
probable decomposition product, iodobenzene. No iodosobenzene is 
eliminated unchanged, but the urine contains both organic and in- 
organic iodine. It is probable that iodophenylmercapturic acid is the 
iodine derivative present in greatest amount, and this would indicate 
that the substance is reduced in the organism to iodobenzene. In the 
case of a rabbit to which small quantities of iodosobenzene had been 
administered for eight days, the distribution of iodine was found to be 
as follows: thyroid gland, 0°39% (of fresh substance) ; blood serum, 
0°05 gram per 100 c.c. ; kidney, 0°244% ; liver, 0'142% ; lung, 0°070% ; 
muscles, 0°058% (of dry substance in each case). Traces were found 
in the submaxillary gland, spleen, ovary, and blood coagulum. None 
was found in the peritoneal fat or in the brain, so that the substance 
(which is insoluble in lipoids) does not localise itself in the brain. The 
toxic effect is, however, due to action on the central nervous system. 


Experiments with frogs did not reveal any curare-like action. 
; R. V. 8. 


Degradation of Di-iodotyrosine in the Animal Organism. 
AvoLr OswaLp (Zeitsch. physiol. Chem., 1910, 65, 141—156. Compare 
Abstr., 1909, ii, 1041).—Di-iodotyrosine, when administered to rabbits, 
gives up 40—45% of the iodine in the inorganic form. About 7% 
remains unaltered, the balance being recovered in the form of an organic 
acid crystallising in needles, m. p. 75°, and soluble in alcohol and 
acetone ; also a similar acid, m. p. 95°; further, a substance soluble in 
ether, which readily decomposes, and lastly, an acid, crystallising in 
colourless plates, which is unstable towards light, and possibly 


represents a phenolic compound containing iodine in the nucleus. 
E. F. A. 


The Action of Tetrahydro-8-naphthylamine on the Body- 
temperature andjCirculation. G. P. Sacnarorr (Chem. Zentr., 
1910, 1, 42; from Zeitsch. expt. Path. Ther., 1909, '7, 224—241).— 
When the animals (rabbits) are not bound down or under morphine, 
the drug causes a marked increase of temperature by direct stimulation 
of the heat centre, and a diminished loss of heat, due to spasms of the 
cutaneous vessels. The increase of arterial pressure is due to 
contraction of the peripheral vessels. S. B.S. 
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The Influence of Strophanthine, Adrenaline, and Muscarine 
on the Electro-cardiogram. H. Srraup (Zeitsch. Biol., 1909, 58, 
106—122).—The electro-cardiogram was obtained from the exposed 
hearts of narcotised cats and rabbits by the string-galvanometer, and 
the changes produced by the three drugs mentioned were registered. 
These are irregular and difficult to interpret. W. D. H. 


The Physiological Action of Tartaric Acids. LAszié Karczac 
(Zettsch. Biol., 1909, 58, 218—231).—The four isomeric tartaric acids 
were examined by intravenous injection for their effect on the cardio- 
inhibitory and vaso-motor centres; they were also tested on the 
isolated cardiac auricle and ventricle. In the former case the d-acid 
is least, and the /-acid most active; the r- and i-acids are intermediate. 
On the isolated ventricle the i-acid is least active. W. D. iH. 


Action of Yohimbine on the Heart, with Special Reference 
to Toxic Heart-block. Jonn Tair (Quart. J. expt. Physiol., 1910, 
3, 185—208).—Yobimbine does not affect the A/S ratio, where A is 
the duration of the absolutely refractory phase, and S the time 
of systole. In sufficient concentration, it greatly prolongs the 
relatively refractory phase; it depresses the irritability of the 
tissue to stimulation, and it readily fatigues the conducting mechanism, 
but does not depress contractility. Irritability and conductivity 
are, as in nerve, essentially the same property, and toxic heart-block 
is due to a depressing action on the excito-conducting mechanism, 


W. D. H. 


Toxicity of Elemental Arsenic. Lexcoq (Compt. rend., 1910, 
150, 887—888. Compare this vol., ii, 406).—Pure colloidal 
arsenic is much less toxic to animals than arsenious oxide. 


W. O. W. 


Toxic Action of Isomeric Butyric and Hydroxybutyric 
Acids on Frog’s Muscles and Nerves. LAszi6 Karozae (Zeitsch. 
Biol., 1909, 53, 93—105).—On normal and curarised frog’s muscle, 
the toxicity of butyric and isobutyric acids is about equal; a-hydroxy- 
butyric acid is, however, more poisonous than a-hydroxyisobutyric 
acid, and this more so than B-hydroxybutyric acid. The position of 
the hydroxyl in the molecule also makes a difference, the toxicity 
diminishing the further the hydroxyl is from the carboxyl; this is 
illustrated by the relative activities of a- and B-hydroxybutyric acids. 
Increase in the number of hydroxyl groups increases the poisonous 
action; thus Py-dihydroxybutyric acid is more poisonous than the 
B-hydroxy-acid. 

On the muscle-nerve preparations, butyric and B-hydroxybutyric 
acids in one case, and the isobutyric and a-hydroxybutyric acids in 
another, act in the reverse way to that in which they act on muscle. 
The acids are more poisonous, and act more rapidly on the end-plates, 
than the hydroxy-acids ; otherwise the results are parallel. 

W. D. H. 
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Tolylenediamine Poisoning. Grorc JoANNovics and Ernst 
P. Pick (Chem. Zentr., 1910, i, 43; from Zeitsch. expt. Path. Ther., 
1909, 17, 185—-214).—Tolylenediamine does not act hemolytically in 
vitro. It can be made to act im vivo either as an acute or chronic 
poison, acting in the latter case for several weeks. The methyl- 
alcoholic extract of the liver in acute cases furnishes a powerful 
hemolysin, which, although not oleic acid (it having a lower iodine 
number), is allied to the fatty acids. In chronic cases of poisoning 
this hemolysin is yielded only in small quantities, being apparently 
attached to the blood-corpuscles, In chronic cases of poisoning, the 
hemolysis is accompanied by fatty degeneration of the liver. The 
time of onset and extent of the latter is inhibited by removal of the 
spleen. The authors give details of the method for the preparation of 
the hemolysin. S. B.S, 


Chemistry of Vegetable Physiology and Agriculture. 


Semi-Specific Chemical Disinfectants. Herrnrich BecHHo.p 
(Zeitsch. Hyg. Infektionskrankheiten, 1909, 64, 113—142).—A detailed 
account of experiments on the germicidal power of a large number 
of compounds ; their relative action in various concentrations, at 
different temperatures, and periods of time on commonly occurring 
pathogenic organisms in broth cultures. Tabulated results are given 
for tne halogen derivatives of B-naphthol and naphtholsulphonic 
acids, 

Tribromo-p-di-o-cresol, colourless aggregates, m. p. 162°, was prepared 
and compared with other similar compounds. 

Tribromo-8-naphthol was found to exert its maximum germicidal 
power with B. streptococcus, B. staphylococcus, and the diphtheria 
bacillus, whilst dibromo-B-naphthol reacted similarly with B. coli. 
A bromine atom was found to impart greater germicidal power than 
did a similarly placed sulphonic group. F. M. G. M. 


The Biological Absorption of Methane, and the Distribution 
of Kaserer and Sohngen’s Organism in Soils, Manure, etc. 
IraLo GieLIoLI and GiuLto Masont (Staz. sperim. agrar. ital., 1909, 42, 
589—608).—The authors confirm Kaserer and Sdhngen’s observations 
as to the presence of methane-destroying organisms, which action they 
state is of biological nature, and independent of ferments. Light has 
no influence on the absorption, the optimal temperature of which is 
about 30°, but which varies slightly with different organisms. The 
upper layers of the soil are poorer in the organisms than the lower 


layers. S. B.S. 


Experiments on Ammonia and Nitrate Formation in 
Soils. Jacop G. Lipman and Percy E. Brown (Centr, Bakt. Par, 
1910, ii, 26, 590—632).—Addition of dextrose to soil resulted in an 
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enormous increase in the number of bacteria present, whilst sodium 
citrate caused a still greater increase. Subsequently, there was a great 
reduction of the numbers of bacteria in all the soils ; the numbers in the 
treated soils, however, remained in excess of the numbers in untreated 
soil. 

Experiments in which sterilised soil containing peptone, dried blood, 
and cotton-seed meal respectively, both without and with dextrose, were 
innoculated with 2B. mycoides showed in every case considerable 
production of ammonia. Addition of dextrose to peptone decreased 
the amount of ammonia produced, whilst in the case of dried blood, 
ammonification was greatly increased by addition of dextrose. With 
cotton-seed meal, addition of dextrose had very little effect. 

Ammonification and nitrification experiments are described, in 
which the various substauces were mixed with soil (100 grams) and 
the ammonia and nitrates determined after six days and four weeks 
respectively. The substances employed were: (1) ammonium sulphate ; 
(2) calcium cyanamide; (3) dried blood; (4) fish; (5) cotton-seed 
meal; (6) bone-meal; (7) fresh cow manure (solid and liquid); (8) 
fresh cow manure (solid); (9) leached cow manure, and (10) horse 
manure. The following percentages of nitroyem as (a) ammonium 
and (6) nitric acid were found : 


1 2 

(a) — —_ 5° 

(b) 78°5 52°6 ; ‘2 30° 
2 


Addition of sodium nitrate (0°2 gram) to soil (100 grams) resulted 
in increased accumulation of nitrates followed by a decrease. Subse- 
quently there was a further increase, and at the end of eight weeks 
the increased accumulation was about 13 mg. per 100 grams. With 
0°6 gram of sodium nitrate the increase was still greater. 


N. H. J. M. 


The Co-operation of Micro-organisms in the Utilisation 
of the Insoluble Phosphates of the Soil (II) by Higher 
Plants. SantTe pe Grazia (Chem. Zentr., 1910, i, 294; from Arch. 
Farm. sperim., 1909, 42, 589—606).—The authors show that factors 
other than micro-organisms play a part in making soluble the insoluble 
phosphates of the soil. The addition of chloroform to a culture, in 
order that only the ferment actions should be brought into play, 
causes diminished acidity of the culture (200 c.c. of water, 10% of 
dextrose, 5% of dried turf and calcium phosphate). In spite of this, 
the amount of dissolved phosphate is increased. The fact is explained 
on the assumption of enzyme activity, which hydrolyses the normal 
phosphate into the mono- and di-calcium salt and calcium hydroxide ; 
the latter neutralises part of the acid of the culture medium. 

S. B.S. 


Decomposition of Cyanamide by Fungi. H. Kappren (Centr. 
Bakt. Par., 1910, ii, 26, 633—643).-—-Experiments with various fungi 
showed that five have the power of decomposing dilute solutions of 
cyanamide. Two of the fungi decompose 0°2% solutions, whilst the 
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other three fail to grow in solutions containing only 0°1%. The 
decomposition of. cyanamide takes place in solutions containing very 
small amounts of organic matter. In the case of three of the fungi, 
the first product of decomposition is urea, and this is more or less 
converted into ammonia. 

The fungi which decompose cyanamide are unable to utilise dicyano- 
diamide as source of nitrogen. N. H. J. M. 


Hydrolysis of Racemic Amino-acids by Fungi. Hans 
PrinesHEIM (Zeitsch. physiol. Chem., 1910, 65, 96—109).—The study 
of the growth of a variety of mould fungi on racemic leucine and 
glutamic acid solutions shows that both optically active components are 
attacked. In about one half the cases studied, the attack was 
symmetrical; in the remainder one isomeride was preferentially 
attacked. In all cases this was the naturally-occurring form, and in 
no instance was d-leucine selected even by moulds obtained by 
exposure of J/-alanine or /-alanine and dextrose solutions to the 
atmosphere. It is probable that there are no micro-organisms which 
preferentially select the antipodes of the natural amino-acids. 

The presence of dextrose as an alternative source of carbon 
favours, as a rule, selective attack. Leucine is an excellent source of 
both carbon and nitrogen for a variety of fungi ; -glutamic acid 
serves as a very suitable pabulum for Aspergillus niger. E. F. A. 


Detection of Intracellular Ferments. Emit ABDERUALDEN and 
Hans Prinesnerm (Zeitsch. physiol. Chem., 1910, 65, 180—184).—-The 
pressed juices of fungi, prepared by the Buchner method, are in many 
cases unable to effect hydrolysis of the polypeptides which are 
hydrolysed by the mycelium of the fungus. In such cases the 
pressed cake of tissue and kieselguhr is usually able to hydrolyse 
silk peptone solution, and it is advisable always to test the enzymic 
activity of both juice and residue. 

dl-Leucylglycine was only hydrolysed by Asperyillus Wentii, Fusarium 
vasinfectum, and Sclerotinia sclerotiorum out of fourteen varieties of 
mould fungi tested; these were mostly unable to hydrolyse glycyl- 
l-tyrosine, but attacked silk peptone. E. F. A 


Action of Arsenates on the Growth of Alge. Josrepn 
ComERE (Bied. Zentr., 1910, 39, 212; from Bul. Soc. bot. France, 1909, 
56, 147—151).—Experiments in which Stichococeus flaccidus and 
Spirogyra crassa were gradually supplied with potassium arsenate in 
the place of phosphate showed that the arsenate was assimilated, and 
the conclusion is drawn that potassium arsenate, in suitably increasing 
amounts, can be substituted for phosphorus as a nutrient. Stichococcus 
is much better able than Spirogyra to resist the action of different 
solutions, and in the experiment referred to, assimilated much more 
of the arsenate. 

Previous experiments with Oedogoniwm capillare gave negative 
results. . N. H.J. M. 
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Circumstances Favouring the Formation and Destruction 
of Acetaldehyde in Alcoholic Media. J. Aueusre Triiuat and 
BengaMIn Savuton (Bull. Soc. chim., 1910, [iv], '7, 244—249).—A 
résumé of work already published (Abstr., 1908, ii, 615, 722 ; 1909, 
ii, 429, 606, 607; this vol., ii, 232). W. O. W. 


The Content in Organic Phosphorus and the Relationship 
between Amide Nitrogen and the other Nitrogenous Forms 
(excluding Protein Nitrogen) in Ripe Seeds. A. Parrozzani 
(Chem. Zentr., 1910, i, 545; from Staz. sperm. agrar. ital., 1909, 42, 
890—901).—The author estimated total nitrogen, protein nitrogen, 
amide nitrogen, amino-acid nitrogen, as well as total phosphorus, 
phosphoric acid, and nuclein and lecithin phosphorus. He believes 
that constant relationship exists between the amount of organic 
phosphorus and the ratio of the amide nitrogen to the other forms of 
nitrogen. 8. B.S. 


Influence of Phosphates on the Respiration of Plants. 
N. N. Ivanorr (Bull. Acad. Sci. St. Pétersbourg, 1910, 303—318 *).— 
The author’s measurements of the amounts of carbon dioxide evolved 
by wheat embryos and etiolated bean shoots of ten to twelve days’ 
growth in presence or in absence of varying proportions of disodium 
hydrogen phosphate (or potassium dihydrogen phosphate) lead to the 
following conclusions. The respiration of the living shoots is not 
stimulated by 1—2% of disodium hydrogen phosphate. In the case of 
dead (frozen) shoots, respiration is increased to the extent of 27% by 
1%, and of 62% by 2% of the phosphate, The increase iu the amount of 
carbon dioxide liberated in the latter case takes place at the expense 
of the primary anaerobic process, as it also occurs in a current of 
hydrogen ; the phosphate has no influence on the evolution of carbon 
dioxide by the secondary oxidising process. The increased develop- 
ment of carbon dioxide cannot be regarded as due to an irritant action 
of the phosphate, since it is observed with the dead material. 

3. &. P. 


Action of Poisons on the Respiration of Plants. Theoretical 
Part. Wurapimir I. Patxapin (Bull. Acad. Sci. St. Pétersbourg, 1910, 
[vi], 4, 401—421).—The author discusses the literature on this 
question and draws the following conclusions. 

The intense stimulation of the respiration of living plants pro- 
duced by poisonous substances discontinues when the plant dies. 
This stimulation is not a result of the direct action of the poison on 
the respiratory enzymes. The living organism may resist the injurious 
influence of the poison on respiration and enzyme action, but dead 
plants are incapable of doing so. The marked stimulation of respira- 
tion by quinine is not accompanied by increase in the quantity of 
peroxydase present. The injurious effect of urethane on respiration is 
accompanied by diminution of the amount of peroxydase, but the 
destruction of peroxydase occurs only after, or at the time of, death. 
For the stimulation of the respiration of living plants by poisonous 
substances, the presence of oxygen is necessary. When plants with 


* and Biochem, Zeitsch,, 1910, 25, 171~186. 
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stimulated respiration are placed in an atmosphere deprived of oxygen, 
the increased development of carbon dioxide continues for some time, 
but subsequently poisoning by the poison intervenes, and a consider- 
able fall in the quantity of carbon dioxide evolved. Living plants, 
which are first placed in an oxygen-free atmosphere and then subjected 
to the action of a poison, are not in a condition to exhibit increased 
energy of respiration, but suffer poisoning. The stimulation of the 
respiration of living plants by a poison is one of the signs of the 
resistance of the plant to the poison; the success of this resistance 
requires favourable conditions, such as a medium temperature and 
presence of oxygen. 

Poisons act on the protoplasm, and, as a result of this action in the 
living plant, a whole series of reactions take place in the living plant, 
and may ultimately produce either intensification or weakening of the 
respiration. The action of a poison on the respiration of living plants 
is hence indirect, direct action being possible only with dead plants. 
The poison acts not as a catalyst or lubricant, but as a disengaging 
hook. Stimulation of respiration by poisons depends on increased 
transformation of respiratory pro-enzyme into enzyme. ye A 


Fermentative Ammonia Cleavage in Higher Plants. ALEx- 
ANDER KikrseEt (Zeitsch. physiol. Chem., 1910, 65, 283—284. Compare 
Abstr., 1909, ii, 694).—Polemical. A reply to Butkewitsch (Abstr., 
1909, ii, 1046). W. D. iH. 


The Changes Taking Place in the Composition of Fruits 
which Ripen after being Gathered. RICHARD Otro and W. D. 
Koorsr (Zeitsch. Nahr. Genussm., 1910, 19, 328—330. Compare this 
vol. ii, 233).—When medlars (dfespilus germanica) were frozen and 
then kept for eight days, considerable changes took place in the com- 
position of the fruit. The invert sugar decreased from 41:13% to 
37°47% ; the total acidity (as malic acid) from 4°36% to 3°50, and the 
nitrogen from 3°08% to 2°68 per cent, all these figures being calculated 
on the dry substance. In the case of Japanese quinces (Cydonia 
Japonica) kept for a similar period, the sucrose (amounting to 2 0%) 
disappeared entirely, whilst the invert sugar decreased from 14:91% 
to 11°45%; the total acidity (as malic acid) decreased from 24:11% 
to 21:76%, and the tannin from 3°82% to 3°23%, calculated on the 
dry substance. After being kept for a further eleven days, the 
invert sugar was reduced to 7°60%, the acidity to 12°71%, and the 
tannin to 1 84%. W. P.S. 


Amount of Acid in, and Resistance to Acids of, Different 
Roots. Keriro Aso (Mora, 1910, 100, 311—316. Compare 
Maxwell, Landw. Versuchs-Stat., 1898, 50, 325).—The results of water- 
culture experiments with various plants showed that spinach, mustard, 
and peas were greatly injured by 0°01% citric acid solutions, and that 
the injurious action is somewhat slower in the case of lupins, barley, 
oats, and potatoes 

The relative acidity of the different roots was determined indirectly 
by means of 0°1% solutions of sodium nitrite, the injurious action of 
which largely depends on the amount of acid in the root hairs. The 
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results indicate that the plants which show the greatest root acidity 
are those which were best able to resist the action of dilute citric acid. 
N. H. J. M. 


Preparation of Aqueous Soluble Compounds from the 
Leaves of White Birch Trees (“ Betula alba”). Gzore R. 
GrasseR and Kart Purxert (D.R.-P. 217559).—When the dried 
leaves of the white birch (Betwla alba) are extracted with alcohol, a 
resin acid, C,)H,,0,, is obtained ; this when treated with alcoholic 


5) 


alkali yields a phenolic acid, C,,H,.0,°C,H,(OH)-CO,H, the alkali salt 
of which when treated with carbon dioxide furnishes the acid, 
CygH,;0,°C,H,(OH)(CO,H),. The salt, C,,H,,0,K;, is a dark green 
powder, a with an acid taste, and soluble in water. 

These compounds are of great therapeutic value, and the impure 
product has in the past found considerable employment in pharma- 
ceutical preparations. F, M. G. M. 


Some of the Organic Bases Present in Cabbages. K. Yosut- 
muRA (Zeitsch. Nahr. Genussm., 1910, 19, 253—256).—The following 
bases were found to be present in cabbage (Brassica oleracea), the inner 
part, or heart, of the cabbage being employed for the investigation : 
arginine, 0:0014%; lysine, 0°0004%; choline, 0 0006% ; betaine (2), 
0:0002% ; histidine was also present. W. P.&. 


Chemical Composition of Cranberries, Whortle-berries, etc. 
ConsTaANT GRIEBEL (Zetisch. Nahr. Genussm., 1910, 19, 241—252).— 
Analyses are given of the berries of various members of the 
Vacciniaceae order. Cranberries (V. Vitis J/daea), whortle-berries 
(V. Oaycocos), and American cranberries (V. macrocarpum) were 
particularly examined in order to ascertain whether benzoic acid 
occurred naturally in the berries. 

From 0°054 to 0°1449% of free benzoic acid was found to be present 
in cranberries, and from 0°011 to 0°041% in the other kinds. In 
addition, benzoic acid was present in the form of a glucoside (vaciniin) ; 
the total amount of benzoic acid varied from 0°088 to 0°224% in the 
case of cranberries, and from 0°021 to 0°061% in whortle-berries and 
American cranberries. The formation of benzoic acid takes place 
only when the berries begin to turn red, and increases as the ripening 
proceeds. The glucoside is present in cranberries to the extent of 
about 0°1%; it has a composition corresponding with the formula 
C,H,,(C,H,°CO)O,, and forms an insoluble phenylhydrazone, m. p. 
135—136°. Cranberries contain a little more sugar, and less acid 
than the other fruits mentioned. W. P.S. 


Coffee. III. K. Gorter (Annalen, 1910, 372, 237—246. Compare 
Abstr., 1908, i, 186, 345).—The acid isolated from Liberian coffee in 
a recent investigation (/oc. cit.) has been identified as citric acid. It 
has also been found possible to isolate trigonelline, the presence of 
which in Arabian coffee has been established by Polstorff (compare 
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this vol., ii, 234); it is probable that Palladino’s coffearine is 
trigonelline. 

In preparing coffee-beans for the market, it is usual to allow them 
to ferment in order to facilitate the removal of the slimy layer from 
the parchment. As a result of the investigation of this process, it is 
found that the separation of the slimy layer from the parchment is 
brought about through the agency of lactic acid formed during the 
fermentation. The lactic acid fermentation is accompanied by 
alcoholic and butyric acid fermentation, but it is the lactic acid which 
causes the slimy layer to swell, and thereby render possible its removal 
by washing. W. iH. G. 


Corydalis aurea. Grora Heyu (Apoth. Zeit., 1910, No. 17, 
Reprint).—F rom the extract obtained by treating the finely powdered 
rhizomes, stalks, and leaves of Corydalis aurea with 80% alcohol 
containing a little acetic acid, a base, m. p. 148—149°, has been 
isolated, which is purified through the hydrobromide, is precipitated 
by the usual alkaloidal reagents, and exhibits the following colour 
reactions: nitric acid, D 1°3, colourless and then faintly yellowish- 
red; Erdmann’s reagent, colourless; Friéhde’s reagent, olive-green, 
slowly becoming bluish-grey ; Mandelin’s reagent, olive to brownish- 
green. C. 8. 


Alkaloids of Corydalis solida. Grora Hryt (Apoth. Zeit., 
1910, No. 5, Reprint).—The crude alkaloids obtained from the 
tubers of Corydalis solida, collected at the end of April in the flowering 
season, have been purified and separated by means of their hydro- 
bromides ; a base, m. p. 145°, another base, m. p. 132—133°, and 
protopine, m. p. 207°, have been isolated. ‘The hydrochloride, 
C,)H,,0O;N,HCl, and the platinichloride of the last have been 
analysed. C. 8S. 


The Chemical Composition of the Fig (Ficus carica). 
RaFFAELE PatiaDINo (Biochem. Zeitsch., 1910, 24, 263—265).— 
Analyses of the pulp and rhind of fresh figs and of dried figs are 
given, the following constituents being estimated: water, nitrogenous 
substances, fats, sugars, cellulose, ash, gums, and mucilaginous 
matter. 8. B.S. 


Fruit of Ilicioides mucronata. CaroLtine Wixcox (Chem. News, 
1910, 101, 169).—The dry, currant-like fruits contain 21°6% of 
reducing sugars (fructose), 19% of a viscid, pale yellow oil consisting of 
a palmitate, and 2:18% of ash. Oxalic and tartaric acids are also 
present, 3. A. Be 


The Mushroom, an Indole-yielding Plant. M. Léwy (Chem. 
Zeit., 1910, 34, 340).—The blue coloration obtained with sulphuric 
acid (this vol., ii, 168) is due to the presence of indican. The author 
has detected this in both aqueous and alcoholic infusions of mushrooms. 
The test succeeds best by adding strong hydrochloric acid, and then a 
particle of ammonium persulphate. If to the extracts are added a few 
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drops of hydrochloric acid, and then, carefully, sulphuric acid, a dark 
blue liquid is obtained. Animal charcoal should not be used to 
decolorise brown solutions, as this removes the indican. 

The indican is probably derived from the horse manure and urine 
applied to the mushrooms. L. pe K, 


Variations in the Proportions of Oleoeuropein in the Olive 
from its Appearance to Maturity. Emme BourqueLot and 
J. Vintitesco (J. Pharm. Chim., 1910, [vii], 1, 292—296. Compare 
Abstr., 1908, i, 904; Power and Tutin, ‘'rans., 1908, 93, 891, 904).— 
Power and Tutin’s failure to obtain oleoeuropein as a chemical 
individual (Abstr., 1909, ii, 427) is due to the fact that they employed 
an alcoholic extract of the dried leaves. ‘The amount of the glucoside 
diminishes during vegetation, and is entirely absent from the dry 
article of commerce. The stigar produced by hydrolysis with emulsin 
has been isolated and identified with dextrose. W. O. W. 


Development of a Bulbous Plant. Variations in the Weight 
of Nitrogen and Mineral Matters. Gustave ANDRE (Compt. rend., 
1910, 150, 713—715. Compare this vol., ii, 334).—The author gives 
results of the analysis of the bulbs and aerial parts of dried onions at 
different stages of the plant’s growth, and discusses the significance of 
variations in connexion with the development of different parts of the 
plant. The proportion of dry organic matter, total ash, total nitrogen, 
phosphoric acid, and of the oxides of magnesium, calcium, and potassium 
is shown in tabular form. W. O. W. 


Composition of Protein from the Seeds of Pinus Koraiensis. 
K. Yosuimura (Zeitsch. Nahr. Genussm., 1910, 19, 257—260. Com- 
pare Abstr., 1905, i, 846).—On hydrolysis with acids, the protein 
obtained from the seeds of Pinus Koraiensis, a tree growing in Central 
Japan, yielded tyrosine, 25%; leucine, 11°4%; glutamic acid, 2°7% ; 
histidine, 0°53% ; arginine, 7:05% ; and lysine, 0°89%. W.P.S. 


The Hydrogen Cyanide in Sambacus. Ciro Ravenna and 
Mario Tongcutt1 (Chem. Zentr., 1910, i, 544; from Staz. sperim. 
agrar. ttal., 1909, 42, 855—879).—The enzyme which decomposes the 
glucoside sambunigrin from Sambucus nigra is not soluble in water. 
The hydrogen cyanide in this plant is combined in the glucoside, 
and exists in greater quantities than has hitherto been suspected, 
chiefly in the stem. It is not derived, as in the case of Sorghum 
vulgare, from carbohydrates and nitrates. S. B.S. 


Secretion of Salts by the Leaves of Statice Gmelini. 
JoHANNES ScutscnERBack (Ber. deut. bot. Ges., 1910, 28, 30—34).— 
Statice Gmelini, S. tatarica, Tamarix gallica, Frankenia pulverulenta, 
and F’. hirsuta all secrete salts from the leaves. No, or very little, 
secretion is observed in the case of Statice latifolia, whilst with 
S. Gmelini the secretion is so considerable that the plants will thrive 
in soils containing enormous amounts of soluble salts. The salts 
accumulate on the leaves in the form of curled threads. 
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When the stems of freshly-cut leaves of Statice Gmelini are placed 
in distilled water, the secretion of salts continues for three days, and 
secretion of water for a week. With 5% solutions of sodium chloride, 
1% sodium sulphate, 1% dipotassium hydrogen phosphate, 3% sodium 
sulphite, 1% mannitol, a saturated solution of asparagine, and 4% urea, 
the secretion was as vigorous, or nearly so, as with water. The 
chlorides and sulphates of sodium, potassium, and magnesium are the 
most favourable to secretion, whilst calcium compounds and sugar have 
an inhibiting effect. With 4% sucrose solutions the secretion was the 
same as with water, but no sucrose could be detected. In the case of 
inulin (2%) the secretion was less than with water. N. H. J. M. 


Physiological Meaning of the Hairs of Stellaria media. 
LeoproLD Kny (Ber. deut. bot. Ges., 1909, 2'7, 532—535).—According 
to results obtained by Jamieson (Rep. Agric. Research Assoc., 1905), the 
hairs of Stellaria media and Spergula arvensis contain large amounts 
of proteins, first at the ends and later in the lower portions. The 
conclusion was drawn that free atmospheric nitrogen is absorbed and 
assimilated by the hairs. 

The examination of hairs of Stellaria media by means of all known 
reagents for protein gave negative results, and no indication was 
obtained of any fixation of free nitrogen. N. H. J. M. 


Cyanogen Compounds in Tobacco Smoke. Ju.tius ToTH 
(Chem. Zeit., 1910, 34, 298—299).—The tobacco smoke was passed 
through aqueous sodium hydroxide containing ferrous hydroxide in 
suspension, and the ferrocyanide formed was precipitated with copper 
sulphate after neutralisation with nitric acid. ‘The iron contained in 
the precipitate represents cyanogen. ‘he smoke from the cigars 
tested contained on an average 0:09% of dicyanogen. 

From the results of a previous research (Abstr., 1909, ii, 839), the 
presence of free hydrocyanic acid is out of the question. lL. pg Kk. 


Presence of Boron in Algerian Wines. J. Duaast (Compt. 
rend., 1910, 150, 838—839. Compare Crampton, Abstr., 1889, 797 ; 
Azzarello, Abstr., 1907, ii, 125).—Traces of boron have been found in 
different organs of Algerian vines, notably in the branches, and in 
the skin and stones of the fruit. W.O. W. 


New Method for Combating Mildew by means of Copper 
Oxychloride. Ernest Cuuarp (Compt. rend., 1910, 150, 839-841). 
—The substitution of copper oxychloride for copper sulphate in 
viticulture diminishes the amount of copper salt required. The 
oxychloride probably undergoes slow oxidation on the leaf, and the 
cupric chloride produced being easily ionised, the substance is more 
effective than other insoluble copper compounds, such as the hydroxide 
or carbonate. W. O. W. 


Lead Arsenate in Viticulture. LL. Morzav and E. VINET 
(Compt. rend., 1910, 150, 787—790).—Lead arsenate employed as an 
insecticide is present in the grapes at harvest, but is absent fiom the 


wine, probably owing to elimination with the skins and lees. 
WwW. O. W, 
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Composition of Some Bengali Food Materials. Horr 
SuermaNn and H. L, Hieerns (J. Amer. Chem. Soc., 1910, 32, 558—561), 
—The percentages of water, nitrogen, protein, and fat in several 
Bengali food-stuffs, including wheat, maize, rice, and various pulses, 
have been estimated, and the results are compared with those given by 
similar American products. The heats of combustion are also 


recorded. E. G. 


Effects of Soluble Salts on Insoluble Phosphates. J. E. 
Greaves (J. Biol. Chem., 1910, '7, 287—319).—Various authorities 
have studied the effect of salts on the fertility of soils, and a complete 
résumé of the results obtained is given (compare Dyer, Trans., 1894, 
65, 115; Phil. Zrans., 1901, B, 194, 235). The author has compared 
the solubilities of certain natural phosphates (both weathered and un- 
weathered) in distilled water and in dilute saline solutions. The 
results prove that sodium, potassium, and magnesium sulphates and 
all ammonium compounds extract more phosphorus compounds from 
the weathered phosphate than is extracted by distilled water. All 
the calcium and iron compounds and sodium nitrate diminish the 
solubility of the phosphate; magnesium, sodium, and potassium 
chlorides and potassium nitrate have practically no effect. 

With an unweathered phosphate, the following salts have the 
greatest effect in increasing the solubility of the phosphate: 
ammonium salts, magnesium sulphate, and potassium nitrate. When 
soil is mixed with the phosphate, the addition of ammonium chloride 


or magnesium sulphate diminishes the solubility of the phosphate, but 
in many cases, especially with ammonium nitrate, the presence of 
soil with the phosphate causes the solvent to act more vigorously. 
Sodium and potassium nitrates render calcium phosphate more 
soluble, but iron phosphates less soluble. J.J.5. 


Occurrence of Manganese in Soil, and its Effect on Grass. 
Freperick B. Gurarie and L. ConeEn (Agric. Gaz. N.S. Wales, 1910, 
21, 219—222).—Analyses of soil from bare patches in grass laid down 
five years previously showed the presence of manganese (Mn,O,= 
0°254%), whilst other portions of the soil were found to contain no 
manganese. The analyses showed no other differences in the various 
portions of the soil. ‘The toxic action is most marked in the winter, 
when the plants are less vigorous. 

Other cases are mentioned in which the failure of barley and wheat 
was found to be coincident with higher percentages of manganese in 
the sterile land than in the adjacent normal soil. 

It is suggested that the manganese may be originally present in 
innocuous forms, which become toxic by oxidation. N. H. J. M. 


Amount of Nitrogen in Rain-water Collected at Flahult, 
Sweden. Hsatmak von Feiuitzen and Ivar Luener (fiihiing’s 
Landw. Zeit., 1910, 58, 248—252, and Kungl. Landibr.-Akad. Hundl. 
Tidskr., 1910, 151—157. Compare Shutt, Abstr., 1909, ii, 429, and 
Seton, ibid., ii, 340).—Analyses of monthly samples of rain and snow 
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collected from January to December, 1909. The average results for 
the year are as follows: 


Nitrogen per million. Nitrogen per acre (Ibs.) % of total N. 

, — co a iy Fa a, 

Rainfall as as as as as as 
inches ammonia nitrates ammonia _ nitrates Total ammonia nitrates 


32°55 0°450 0°177 3°317 1°302 4°619 71°8 28°2 


The rain-water can only be contaminated to a very slight extent, as 
the nearest town, Jénképing, is ten miles north of Flahult, whilst the 
prevailing winds are from the south and south-west. The rainfall in 
1909 was about 40% higher than the average of the last seven years. 

N. H. J. M. 


Analytical Chemistry. 


Substitute for Platinum Wire in Qualitative Analysis. 
Oswatp F. Kirpy (Chem. News, 1910, 101, 170).—A few asbestos 
threads, about 12 cm. in length, are dipped into a solution containing 
one part of phosphoric acid in two of water, and gently heated ina 
Bunsen flame until the greater part of the water has evaporated. The 
threads are then rolled together between the fingers to form a filament 
of 2—3 mm. cross section, which is then heated in a flame until it is 
converted into a porcelain-like rod. Such rods may be used for the 
observation of flame coloration tests, borax beads, etc. Pp ey ® 


Modified Hempel Burette. A. Gwicenerr (Zeitsch. angew. Chem., 
1910, 23, 642),—'The new burette is furnished at the top with a three- 
way stopcock, the openings of which are separated from each other by 
120°, thus establishing a simple communication with the outer air or 
the gas pipettes, or enabling the communication to be shut off during 
the absorption process. The communication with the pipette is 
established by means of a capillary tube bent upwards. Below the 
lower three-way-cock, the burette is ground into a bottle connected by 
a flexible tube with an acid reservoir. In order to fill the burette, the 
gas is passed for some three minutes, the lower stopcock is turned, and 
the gas in the tubes below it is expelled by raising the reservoir, which 
is filled with acidified water coloured with methyl-orange. 

The extra pressure in the burette is relieved in the usual manner 
(supposing that the burette has been filled from stock gas bottles 
under pressure). After establishing the communication with the 
pipette by means of a capillary tube bent twice at right angles, the air 
contained in the latter may be expelled completely by the absorption 


liquid, which is pressed as far as the stopcock of the burette. 
L. pe K, 
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A New Indicator, a-Naphtholphthalein, which Changes in 
the Neighbourhood of the Neutral Point. Sdéren P. L. Sérensen 
and 8, Patirzscu (Biochem. Zeitsch., 1910, 24, 381—386).—The authors 
describe the method of preparation of this indicator from a-naphthol 
and phthalyl chloride. It was purified by recrystallisation from 
benzene in a Soxhlet apparatus, The indicator solution is made by 
dissolving 0°1 gram in « mixture of 150 c.c. of alcohol and 100 c.c. of 
water. The change is marked between p,=7'26 and p,=8'68. The 


indicator is not suitable for solutions containing the natural proteins. 
8. B. 8. 


Rapid Electro-analysis with Stationary Electrodes. 
T. Stater Price and T. C. Humpureys (J. Soc. Chem. Ind., 1910, 29, 
307—309).—An investigation as to the merits of Stoddard’s process 
(Abstr., 1909, ii, 347). 

The authors give it as their opinion that for rapid analysis, 
stationary electrodes are not so satisfactory as rotating electrodes, 
particularly so in the case of silver or zinc, A great disadvantage is 
that a tap-funnel cannot be used to hold the electrolyte, owing to some 
of the latter remaining in the neck of the funnel, thus escaping 
electrolysis. L. bE K. 


Potassium Hydroxide Containing Paraffin and Colourless 
Alcoholic Potassium Hydroxide Solution. F. Benaen (Zeitsch. 
Nahr. Genussm., 1910, 19, 269—271).—Having noticed that potassium 
hydroxide occasionally yields oily drops when dissolved in alcohol, 
the author separated this oily matter, and found that it consisted of 
a paraffin having the properties of parafinum liquidum. The sticks 
of potassium hydroxide had apparently been coated with a thin layer 
of paraffin, By dissolving 1000 grams of the hydroxide in water 
and extracting the solution with ether, 0:544 gram of the paraffin was 
obtained. It is obvious that such potassium hydroxide could not be 
used for certain analytical processes, such as the estimation of un- 
saponifiable matters in fats, the phytosteryl acetate test, ete. As 
regards the preparation of alcohtlic potassium hydroxide solution, the 
author states that, to obtain a solution which will remain colourless, 
alcohol should be used which has been stored in glass vessels. Alcohol 
which has been kept in wooden barreis always gives a coloured solu- 
tion with aikalis, but may be purified by slow distillation after 
treatment with recently-fused potassium hydroxide. W. P.S. 


Three Laboratory Instruments. A. GawaLowskI (Zeitsch. anal. 
Chem., 1910, 49, 295—-298).—The author describes (I) a stock bottle 
for carbon disulphide ; (II) a separating tube on the principle of the 
ordinary wash-bottle, and (III) a bottle for supplying ammonia vapour 
when this is required for colour reactions. L. pE K. 


Various Short [Analytical] Communications. Car, NEuBere 
(Biochem. Zeitsch., 1910, 24, 423—442),.—I. Polarisation.—A con- 
venient method of obtaining a bright sodium light consists in the use 
of sodium nitrite in the flame. 

iI. Clearing and Decolorising Solutions.—The author has obtained 
satisfactory results with colloidal iron hydroxide solution, and also 


ANALYTICAL CHEMISTRY. ii, 447 


with liquor ferri subacetici. When it is desired to avoid the addition 
of fresh liquid, kieselguhr or kaolin can be employed; the former 
is to be preferred. In cases where urine is to be polarimetrically 
examined, the author finds that lead acetate, in solutions slightly 
acidified with acetic acid, gives results as satisfactory as those obtained 
with mercuric nitrate employed by various French chemists. Neither 
of these reagents is applicable to urines containing large quantities of 
amino-acids and other abnormal products ; in this case he recommends 
the use of mercuric acetate. 

III. Some Reactions of Fermented Sugar Solutions.— After concentra- 
tion, sugar solutions in which the sugar has been completely fermented 
are still optically active, sometimes dextrorotatory and sometimes 
levorotatory, although not capable of directly reducing Fehling’s solu- 
tion without hydrolysis. The author concludes, from the result of 
several tests, that the optical activity is due to a complex mixture of 
substances, probably derived from the autolysis of yeast. 

IV. Bismuth Hydrogen Iodide as a Precipitant of Bases.—The author 
prefers the barium and ammonium salts of this iodide to the potassium 
salt as ordinarily used, owing to the greater ease with which the 
bases can be regenerated. He gives details as to the preparation of 
the reagents. 

V. The Method of Carrying out Kjeldahl Estimations—When mer- 
cury is used, the author recommends the employment of potassium 
xanthate instead of sodium thiosulphate for decomposing the amido- 
mercuric sulphate formed. 

VI. Haperiences with the Naphtharesorcinol Reaction.—The author 
reiterates his experiences with this reagent, showing that the reaction 
is given by-other substances than glycuronates. The reagent itself 
alters in light. The reaction is, furthermore, interfered with by the 
presence of other substances, such as dextrose, formaldehyde, and acet- 
aldehyde, and substances generally which contain the carbonyl group. 
In these cases a large excess of the reagent should be employed. 

VII. The Increase of the Sensibility of the Tryptophan Reaction.— 
After addition of the solution of halogen, the mixture is extracted 
with ethyl acetate, and the colour passes into the organic solvent. 
The shade is slightly different from that in aqueous solution. 

S. B.S. 


Volumetric Estimation of Hydrogen Peroxide in the 
Presence of Persulphuric Acid. Awnron Skrapau and J. P. 
Vacek (Chem. Zentr., 1910, i, 961; from Oesterr. Chem. Zeit., 1910, 
[ii], 18, 27—29).—The joint available oxygen is estimated by adding 
dilute sulphuric acid and an excess of standard ferrous sulphate ; 
after adding an equal bulk of boiling water, the excess of ferrous 
iron is titrated with standard permanganate. The same quantity of 
the solution is mixed with a solution of to 5 to 3 grams of manganous 
sulphate, dilute sulphuric acid is added, and then permanganate until 
an abundant deposit of manganese peroxide has formed. When the 
evolution of gas ceases, excess of ferrous sulphate is added, and, after 
diluting with boiling water, the excess of iron is titrated with 
permanganate, L, pE K. 


31—2 
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Estimation of Chlorates in the Presence of Nitrates and 
Chlorides. Tarak Nata Das (Chem. News, 1910, 101, 158).—A 
slight but essential modification of the process recommended previously 
(this vol., ii, 238). The alkaline liquid in the flask, to which phenol- 
phthalein has been added, is just neutralised with the acid from the 
dropping funnel before the iodine solution is allowed to regurgitate 
into the flask. Any free acidity should be neutralised with a mixture 
of sodium hydrogen carbonate and potassium sodium tartrate. 


L. pe K. 


Colorimetric Estimation of Small Quantities of Bromine 
in the Presence of Large Quantities of Chlorine and Small 
Quantities of Iodine. Wutiiam J. Dippin and Leonarp H. Cooper 
(Analyst, 1910, 35, 159—161).—Zstimation of Bromine.—A convenient 
quantity of the liquid to be tested is placed in a 100 c.c. Nessler glaxs, 
10 c.¢c. of 50 vol. % sulphuric acid are added, and then saturated chlorine 
water drop by drop until the maximum coloration is obtained. If a 
brown coloration due to iodine is noticed, more chlorine water is added 
until it disappears. The depth of the colour due to bromine is then 
matched by means of standard potassium bromide (0°001 gram of 
bromine per c.c.), treating this in exactly the same way as the 
sample. 

Estimation of Iodine in the Presence of Bromides and Chlorides.— 
To a convenient portion of the liquid contained in a Nessler glass are 
added 10 c.c. of the above sulphuric acid, and bromine water (2 c.c. of 
bromine dissolved in 200 ¢.c. of hydrochloric acid ; 20 ¢.c. of this are 
diluted to 1 litre) is cautiously added until the maximum brown 
coloration is obtained. The colour is then matched by means of a 
standard iodide solution (0°0001 gram of iodine per c.c.). L. pe K. 


[Method of Estimating very Small Amounts of Nitrogen. ] 
Emnarp A. Mirscuertich (Landw. Versuchs-Stat., 1910, '72, 
459—464).—A reply to Zeller (this vol., ii, 70). N. H. J. M. 


Estimation of Nitrogen in Foods with Different Amounts 
of Substance. Orro Encrts (Landw. Versuchs-Stat., 1910, 72, 
407—412).—A large number of nitrogen determinations in different 
foods were made by the usual Kjeldahl! method, employing in each 
case 1, 2'5, and 5 grams of substance. When the larger amounts were 
used, the decomposition was carried out in round 500 e.c. flasks. After 
heating, the contents were diluted to 500 c.c., and aliquot portions 
distilled, instead of the whole, as when only 1 gram of substance was 
employed. 

With oil cakes and meals, the differences were not great with 
1 gram of substance. In the case of other substances, such as 
brewers’ grains and malt germs, the errors (with 1 gram) were, 
however, considerable, being sometimes more than 2% or 3%. 

The following method is recommended: The substance (2°5 grams, 
or sometimes 5 grams) is heated in a round 500 c.c. Jena flask with 
35 cc, of sulphuric acid and the usual amount of mercury until 
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white fumes are visible. Pure potassium sulphate (15—18 grams) is 
then added, and the heating continued for forty-five minutes or an 
hour. An aliquot portion of the diluted solution is then distilled, 
the remainder being reserved in case of accident until the analysis is 


completed. N. H. J. M. 


Application of the Folin Method to the Determination 
of the Ammoniacal Nitrogen in Meat. Mary E. Pennineton 
and A. D. GREENLEE (J. Amer. Chem. Soc., 1910, 32, 561—568). 
—The quantity of loosely-bound nitrogen in meat has long been 
recognised as an indication of its freshness, but the methods of 
estimating it have hitherto been unsatisfactory. It is now shown, 
however, that the so-called ammoniacal nitrogen can be accurately 
estimated by a modification of Folin’s method (Abstr., 1903, ii, 239). 
The meat in a finely divided state is suspended in water containing 
magnesium oxide or sodium carbonate, and a current of air is passed 
through the mixture, and afterwards through 1/10 sulphuric acid, 
By this means, the whole of the nitrogen which is eliminated by weak 
alkali at the ordinary temperature can be removed in three to six 
hours. 

This method has been applied to the estimation of the ammoniacal 
nitrogen in the flesh of fowls, and the following results have been 
obtained. The flesh of perfectly fresh birds yields 0°011—0°012% of 
ammoniacal nitrogen ; that of birds kept at a moderately low tempera- 
ture for four to nine days yields 0°014—0°019%, whilst that of 


specimens which have been in cold storage for a year or more gives a 
varying amount which is always much higher than that from the fresh 


birds. E. G. 


The Method of Nitrogen Estimation in the Urine. PETER 
Rona and R. Orrensere (Biochem. Zeitsch., 1910, 24, 354—356).— 
After destroying the organic matter by Kieldahl’s method, the 
ammonia is estimated by the Schiff-Sérensen method by titration after 
treatment with formaldehyde. The excess of sulphuric acid is first 
neutralised with sodium hydroxide, using litmus as _ indicator, 
neutralised formaldehyde solution is then added, and the ammonia 
is then titrated after addition of phenolphthalein as indicator. The 
authors give the details of the manipulation. 8. B.S. 


Titration of Ammonia in Urine by the Formaldehyde 
Method ; Titration of the Acidity. 0. von Spinpier (Chem. Zentr., 
1910, i, 692 ; from Schweiz. Woch. Chem. Pharm., 1909, 47, 767—770). 
—The process is a combination of the methods proposed by Maly- 
Dénigés and by Ronchése. Twenty c.c. of urine are mixed with 20 c.c. 
of W/10-sodium hydroxide, 5 c.c. of 10% barium chloride solution are 
added, and the whole diluted to 100 cc. To 50 c.c. of the filtrate are 
added 10 grams of sodium chloride and 10 c.c. of WV/10-hydrochlorie 
acid, and the liquid is then titrated with V/10-sodium hydroxide, 
using phenolphthalein as indicator; this gives the apparent acidity. 
Twenty c.c. of 20% formaldehyde are now added, and the titration is 
continued ; the acidity liberated represents the ammonia, For the 
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calculation of the true acidity, a correction table, given in the original 
article, must be consulted. L. DE K. 


ostimation of Acidity and of Ammonia in Urine and Its 
Clinical Application. H. Bsérn AnpeRsEN and Marius Lauritzen 
(Zettsch. physiol. Chem., 1910, 64, 21—38).—Direct estimation of 
ammonia.—Twenty c.c. of urine are placed in a litre fractionating flask, 
and 20 c.c. of barium hydroxide solution are added. The flask is 
connected with a 10-bulb absorption tube containing 20 c.c. of /10- 
sulphuric acid ; this in turn is connected with a water air-pump. The 
flask is placed in a water-bath at 50°, and, after heating for fifteen 
to twenty minutes, about one-fourth of the liquid, and consequently all 
the ammonia, has passed over. The excess of acid is then titrated as 
usual, 

Indirect estimation of ammonia by means of the ammonia-combined 
acidity.—Twenty c.c. of urine are mixed with five drops of 0°5% phenol- 
phthalein solution and 20 grams of normal powdered potassium oxalate. 
The solution is now titrated with V/10-sodium hydroxide, and 5 c.c. of 
formaldehyde neutralised previously with V/10-alkali are added, This 
causes the liquid to turn acid, and the acidity liberated is then again 
titrated ; this represents the acidity in the form of ammonium salt. 
This process does not give absolutely correct results, but in practice it 
‘is a very convenient one for controlling the increase or otherwise of 
the ammonia secreted by patients from day to day. L. DE K. 


New and Very Delicate Colour Test for Nitric Acid and 
Nitrates. Jutius Scumipt and Hermann Lumpp (Ber., 1910, 48, 
794—797).—The blue solution of di-9(10)-hydroxyphenanthrylamine 
(this vol.,i,313)in concentrated sulphuric acid (concentration of solution: 
0-01 gram in 100 c.c.) forms a very sensitive reagent for nitric acid. 
A few particles of the substance to be tested are added to 2—3 c.c. of the 
reagent ; if nitrates are present, the blue colour changes to a wine-red. 
Water destroys the delicacy of the test, so that the substance must be 
added as a solid, or, if liquid, it must first be treated with concentrated 
sulphuric acid. | 

The test is trustworthy, even in the presence of other oxidising 
agents, such as dichromates, chlorates, etc. The colours produced by 
the latter substances are different from, and do not mask, that given 
by nitrates. Small quantities of nitrites do not affect the test, but 
with large quantities nitric acid is produced, and the same colour is 
produced as with nitrates. 

Solutions of 9-hydroxyphenanthrene, di-9-phenanthrylamine, and 
di-3-bromo-9-phenanthrylamine in concentrated sulphuric acid also 
give colours with oxidising agents, but the test is not so delicate as 
with the di-9(10)-hydroxyphenanthrylamine. t. &. ®. 


Detection of Nitrates in the Presence of Chlorates, 
Bromates, etc. Atrrevo Espinosa Tamayo (Ann. Chim. anal., 
1910, 15, 135).—The process given by Pozzi-Escot (Abstr., 1909, ii, 
1051) is recommended. 

Any ammonia present is first expelled by boiling with aqueous 
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sodium hydroxide. The nitrate is then reduced t> ammonia by zine 
powder, as directed. L. pe K. 


General Method of Estimating Nitric Nitrogen. Satie 
(Ann. Chim. anal., 1910, 15, 103—105).—In a 600 c.c. flask are 
placed 0°5 gram of the nitrate, 200 c.c. of water, 5 grams of zine 
powder, 1—2 grams of ferrous sulphate, and 50 c.c. of 36% aqueous 
sodium hydroxide. Inside the neck of the flask is placed a small piece 
of metal gauze covered with glass wool; this arrangement prevents 
any alkali from getting into the distillate. The flask is then connected 
with a condenser, and the ammonia formed on heating is distilled off 
and collected with standard acid. This operation generally takes 
thirty-five minutes. The excess of acid is then titrated as usual. 

L. DE K. 


Estimation of Nitrogen in Explosives. Orro Poppenspere 
and Ericn StrepHan (Zeitsch. Ges. Schiess- wnd Sprengstoffwesen, 1909, 
4, 350—251. Compare Abstr., 1903, ii, 328)—The powder is mixed 
with copper oxide, enclosed in a small iron bomb in an atmosphere of 
carbon dioxide and heated, the decomposition products, which contain 
hydrogen and carbon monoxide, are passed into a tube filled with 
copper oxide and burnt in a stream of carbon di- 
oxide, and the nitrogen finally cdéllected in a gradu- 
ated vessel over potassium hydroxide. A sketch of c. 
the apparatus, with full details, is given in the e 
paper. F. M. G. M. 9 


Apparatus for Estimating [Traces of] 
Arsenic. H. Kasarnowsk1 (Chem. Zeit., 1910, 34, 
299).—The graduated tube A is the recipient for 
the acid, zinc, and substance to be examined for traces 
of arsenic. The centre part B, ground to A, serves 
as a wash-bottle, and contains a 10% solution of 
lead acetate ; on the top, pieces of pumice drenched 
with the same solution are placed: any hydrogen 
sulphide is thus removed. The top part, C and D, 
consists of two glass tubes, which serve to hold the 
mercuric chloride test papers, and the flattened, 
ground edges are held together by india-rubber 
rings passing over hooks, as shown in the figure. 

The lower tube D is ground into B, and carries a 
plug of cotton-wool moistened with lead acetate to 
remove the last traces of hydrogen sulphide. 

The yellow or reddish-brown coloration of the 
test papers at the end of the experiment gives a 


a fair idea as to the amount of arsenic present (Gutzeit’s test). 
L, vE K. 
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Marsh Test and Excess Potential. I. Quantitative 
Determination of Arsenic. W. D. Harkins (J. Amer. Chem. Soc., 
1910, 82, 518—530).—Parsons and Stewart (Abstr., 1903, ii, 193) 
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have shown that the addition of iron salts to the liquid to be tested 
by the Marsh method interferes with the estimation, owing to the 
retention of some of the arsenic by the iron, The experiments of 
these authors have now been repeated and their results confirmed. 
The investigation has been extended to the influence of other salts. 

It has been found that salts of tin, cadmium, lead, or bismuth render 
the zine active, but, unlike iron and platinum, do not decrease the 
reducing power. Arsenic can be separated quantitatively from iron 
and estimated in one process, either by heating the generating flask at 
100°, or by adding a salt of tin, cadmium, lead, or bismuth. Metals 
of low excess potential appear to hinder the reduction, whilst metals 
’ of high excess potential do not have any injurious effect. The rate of 
reduction of arsenic oxides increases with the rapidity of the evolution 
of hydrogen, provided that the latter is not due to the presence of a 
metal of low excess potential. A special form of furnace is described 
for heating the glass tube in which the arsenic hydride is decomposed, 
and by means of this the accuracy of the results is considerably 
increased. The method is applicable to the analysis of ores and other 
materials containing large quantities of arsenic, and can also be used 
for the estimation of amounts as small as 0°001 milligram. E. G. 


Assay of Perborates. Epwarp K. Farrar (J. Soc. Dyers, 1910, 
26, 81—82).—A carefully prepared specimen of sodium perborate did 
not liberate iodine from potassium iodide, showing it to be not a true 
perborate, but a compound of borate with hydrogen peroxide; the 
ammonium salt, however, did contain a proportion of true perborate. 

The assay as regards available oxygen is best carried out by adding 
about 01 gram of the sample to an acid solution of 2 grams of 
ferrous ammonium sulphate, and then titrating the excess of ferrous 
iron with standard titanous chloride, using potassium thiocyanate as 
indicator. Or, the perborate may be added to a definite volume of 
titanous chloride, the excess of which is then titrated, in an atmo- 
sphere of carbon dioxide, with standard iron alum, also using thiocyanate 
as indicator. L. DE K. 


The Alkalinity of Sea-water. Ernst Ruppin (Zeitsch. anorg. 
Chem., 1910, 66, 122—156).—The following method gives the best 
results in the estimation of the alkalinity of sea-water, especially on 
board ship. Two hundred c.c. of sea-water are introduced into a 
Jena glass flask with ground stopper, 15 c.c. of N/20-hydrochloric 
acid are added, and the whole boiled for several minutes to expel 
carbon dioxide. After cooling, 15 ¢.c. of ’/20-potassium iodate and 
10 c.c. of 10% potassium iodide are added. ‘The closed flask is left in 
darkness for one and a-quarter hours, and the solution then titrated 
with V/50-sodium thiosulphate, freshly prepared by diluting a /5- 
solution, which is stable. The results are expressed in c.c. of carbon 
dioxide per litre of sea-water. Many tables of the results obtained in 
the North Sea and the Baltic are given. The temperature of the sea, 
and the depth from which the samples are taken, have little influence 
on the alkalinity. The salinity has the greatest influence, oceanic 
water having generally an alkalinity of 27 c.c., which decreases 
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irregularly with increasing dilution, increasing again as the mouths 
of rivers are approached. 

The possible errors due to the presence of salts of other weak acids 
are shown to be small. A discussion of the ionic concentrations shows 
that sea-water is neutral when containing 25 c.c. of carbon dioxide 
per litre. It is also shown that the properties of sea-water depending 
on its alkalinity may be referred to temperature, alkalinity, and total 
carbon dioxide as variables. C. H. D. 


Estimation of Potassium. I. Lvuier Ermanno Cavazza (Chem. 
Zentr., 1910, i, 962—963 ; from Alba. Scuola Vitic. Enol., Jan., 
Reprint).—A new process for estimating potassium in soils and 
potash-manures, based on the decomposition of chlorides by oxalic 
acid. Five hundred grams of dry soil are warmed on the water-bath 
for half an hour with 200—350 c.c. of 10% hydrochloric acid, and 
20—35 c.c. of the filtrate (=50 grams of sample) are evaporated with 
addition of 5 grams of oxalic acid. This operation is repeated four 
times, until no more hydrochloric acid fumes are noticed. The residue 
is then ignited and weighed. The carbonates of potassium and sodium 
are dissolved in a little water, and the residue is again heated and 
weighed. The alkaline solution may then be titrated, using methyl- 
orange as indicator. L. pe K, 


Estimation of Assimilable Potassium in Soils. Brécer- 
CHATELAN (Compt. rend., 1910, 150, 716—719).—By extracting soils 
with water saturated with carbon dioxide, a better measure of assimi- 
lable potassium is obtained than when the extraction is effected by 
hydrochloric acid. Extraction by displacement gives results which are 
somewhat more accurate than those obtained by the method of agita- 
tion, A tabular statement is given, showing for several varieties of 
soils the amount of potassium extracted by hydrochloric acid and 
aqueous carbonic acid respectively, and also the relative influence of 
the potassium on the yield of crops. WwW. WW. 


Estimation of Potassium Nitrate in Meat by means of 
Nitron. Cart Paat and A. Ganeuorer (Zettsch. Nahr. Genussm., 
1910, 19, 322—-328).—The nitrate present in certain meats may be 
estimated directly by means of the nitron method (Abstr., 1905, 
ii, 282), without clarifying the aqueous extract of the meat with lead 
acetate, if sulphuric acid is added to prevent colloidal solution of the 
nitron nitrate (compare Abstr., 1909, ii, 517). The meat under 
examination should be extracted thoroughly with hot water, and the 
hydroxide solution, after the addition of 1°0 gram of sodium per 250 c.c. 
of solution, is evaporated to a small volume and rendered acid by the 
addition of 25% sulphuric acid. The precipitate formed is removed by 
filtration, and the nitrate is then estimated in the filtrate after the 
addition of 15 drops of concentrated sulphuric acid. W. P.&. 


Estimation of Lithium in Waters. Marco T. Lecco (Zettsch. 
anal. Chem., 1910, 49, 286 -287).—The filtrate from the magnesium 
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is evaporated in a platinum dish with sodium hydroxide more than 
sufficient to decompose the ammonium salts. After heating the mass 
for some time at 100°, it is treated with hot water and further tested 
by Meyer’s method (recommended by Fresenius). If the mass 


dissolves completely in water, lithium is practically absent. 
L. pe K. 


The Precipitation of Calcium Oxalate. Ernst Murmann 
(Osterr. Chem. Zeit., 1909, 12, 305—306).—Calcium oxalate is precipi- 
tated in granular form when a hot neutrai, acetic acid, or very dilute 
hydrochloric acid solution of the calcium salt is treated with either a 
hot or cold solution of oxalic acid, boiled, and slowly treated with 
ammonium acetate; the addition of a little aleohol to complete 
precipitation is recommended. F. M. G. M. 


Volumetric Estimation of Barium. Errore Setvaricr (Bull. 
Assoc. chim. Suer. Dist., 1910, 2'7, 862—864).—The following method 
is stated to be trustworthy for the estimation of barium hydroxide in 
the presence of sodium and potassium hydroxides ; briefly, the barium 
is precipitated by the addition of an excess of potassium dichromate 
solution, and the excess of the latter is estimated iodometrically after 
the barium chromate has been removed by filtration. The solution 
containing the three hydroxides is treated with a small quantity of 
acetic acid, and a definite volume (an excess) of standard potassium 
dichromate solution is added. This solution is prepared by dissolving 
4°66 grams of the dry salt in 1 litre of water; each c.c. is equivalent 
to 001 gram of crystallised barium hydroxide. The mixture is then 
diluted with water to a definite volume, and filtered. An aliquot 
portion of the filtrate is treated with potassium iodide and hydrochloric 
acid, and the liberated iodine is titrated with thiosulphate solution 
which has been standardised on the potassium dichromate solution. A 
simple calculation gives the quantity of barium hydroxide present. 

W. P.S. 


Useful Reactions of Zinc, Nickel, and Cobalt. Eucenio 
PiNerta ALVAREZ (Ann. Chim. anal., 1910, 15, 129—131).—The 
reagent (potassium cobaltocyanide) is prepared by dissolving 10 parts 
of cobalt sulphate or chloride in 100 parts of water saturated at 0° 
with sulphur dioxide; pure potassium cyanide is then added until the 
red precipitate has redissolved. 

If to the reagent is added a solution of zinc sulphate containing 
sulphur dioxide, an intensely orange-red precipitate is formed, soluble 
in excess of the reagent with a dark red colour. The precipitate when 
dried in a current of air has an orange colour; on heating, it loses 
water and turns violet, but when moistened it resumes its original 
colour. 

Nickel sulphate in presence of sulphur dioxide gives a yellow 
precipitate, which turns green on warming. It is also soluble in 
excess of the reagent with a yellow colour, which is bleached on adding 
tartaric acid. 

Cobalt sulphate in presence of sulphur dioxide gives a red 
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precipitate dissolving in excess of the reagent with a dark red colour, 
which is not readily bleached by tartaric acid. 

In ordinary analysis, the mixed sulphides of cobalt and nickel are 
dissolved in nitrohydrochloric acid, and the solution is evaporated to 
dryness. If now the chlorides are dissolved in sulphurous acid and 
pure potassium cyanide is added, a pale green precipitate soluble in 
excess of the cyanide with a yellow colour, discharged by tartaric acid, 
will form if nickel only is present. If the solution merely contains 
cobalt, a red precipitate is obtained soluble in excess of the cyanide 
with a red colour, which turns a permanent yellow on adding tartaric 
acid, If both cobalt and nickel are present, the latter being in excess, 
a yellowish-red precipitate is obtained, which redissolves in excess of 
the cyanide with a yellow colour, which is almost completely bleached 
by tartaric acid. If, however, the cobalt is in excess, a red precipitate 
and red solution are obtained, not decolorised by tartaric acid. 

L. DE K. 


Electrolytic Estimation of Zinc. Extiwoop B. Spear, Epwarp 
E. We.ts, and Brarnerp Dyer (J. Amer. Chem. Soc., 1910, 32, 
530—533).—-Price (Chem. News, 1906, 94, 18; 1908, 97, 89) has 
pointed out that the results obtained in the electrolytic estimation of 
zinc are too high. The present authors have investigated the sodium 
acetate, potassium oxalate, and alkali hydroxide methods, and have 
found that in each case when the zinc is completely precipitated, high 
results ave invariabiy obtained. 

Zine can be best detected by means of potassium ferrocyanide at a 
temperature of 50—70° ‘The solution should be acidified with 
10—15 c.c. of sulphuric acid of D 1°84, and potassium ferrocyanide 
added until the concentration is about 25 grams per litre. Under 
these conditions, 0°5 mg. of zinc produces a turbidity even in presence 
of large quantities of salts of organic acids. E. G. 


Causes of the High Results in the Electrolytic Estimation 
of Zinc. Extwoop B. Spear (J. Amer. Chem. Soc., 1910, 32, 
533—538).—It has been shown by Spear, Wells, and Dyer (preceding 
abstract) that the results obtained in the electrolytic estimation of 
zinc are invariably too high. It has now been found that this is not 
due to the enclosure of liquid by the deposit, to the precipitation of a 
salt with the zinc, to the adsorption of hydrogen or its deposition as 
zine hydride, or to the presence of another metal, but is caused by the 
deposition of zinc oxide or hydroxide with the zinc. 

The electro-deposition of zinc is discussed from a theoretical stand- 
point, and reasons are adduced for the rapid evolution of hydrogen in 
strongly alkaline solutions. 


Estimation of Zinc by Weighing it as Zinc Sulphate. 
Evcene C. Suniivan and W. C. Taytor (J. Ind. Engin. Chem., 
1909, 1, 476).—The zine is precipitated as sulphide from a warm 
solution to which small quantities of ammonium hydroxide are added 
during the precipitation to counteract the increasing acidity. 

The precipitate is collected, washed, and redissolved in the minimum 
quantity of dilute hydrochloric acid, with which the filter paper must 
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also be carefully cleansed ; the clear liquid is evaporated, transferred 
to a tared crucible, and treated with a slight excess of sulphuric acid, 


evaporated to dryness, and subsequently heated to redness. 
F. M. G. M. 


Formation of Rubeanic Acid in the Analytical Separation 
of Cadmium and Copper. Henrich Bitz and WitHetm Bitrz 
(Ber., 1910, 438, 958—959); LorHar Wouter (ibid., 1194).—The 
formation of rubeanic acid noted by Wohler and Hirschberg (this 
vol., ii, 349) has been mentioned by H. and W. Biltz and by Treadwell 
in their text-books. C. 8. 


Electro-analytical Determination of Lead as Peroxide. 
Henry J.S. Sanp (7rans. Faraday. Soc., 1910, 5, 207—211).—Lead is 
deposited as peroxide on rotating gauze electrodes from nitric acid 
solution (Trans., 1907, 91, 397). The precipitate takes up moisture 
from damp air at 200°, so that it must be dried in a dry atmosphere. 
Temperatures much higher than 200° lead to a slow decomposition of 
the peroxide. A simpler plan is to dip the deposit (which is 
dehydrated by the electric current) at once into alcohol and then into 
ether, and dry it over a flame. For deposits obtained at 90° with a 
current of five amperes (using the author’s electrodes), the factor 0-863 
may be used to calculate the weight of lead in the deposit ; at 95—97° 
the factor is 0°865, instead of the theoretical value 0°866. a 


Toxicological Detection of Mercury and Mercurial 
Compounds. Marco T. Lecco (Zeitsch. anal. Chem., 1910, 49, 
283—284).—If a liquid mixture of animal or vegetable substances 
containing mercuric sulphide or globules of metallic mercury is 
submitted to distillation, metallic mercury does not pass over into the 
aqueous distillate. If, however, the mixture contains calomel or 
corrosive sublimate, which are reduced to metal by the organic matters 
or mercury in an extremely fine state of division, some of the metal 
passes over into the distillate. The easiest way is to filter the distillate, 
and, after washing the filter paper with water, alcohol, and ether, to 
examine it with a magnifying glass. L. DE K. 


Titration of Mercuric Chloride and “Sublimate Pastilles.” 
Erwin Rupp (Chem. Zenir., 1910, 1,478; from Apoth. Zeit., 1909, 24, 
939).—Ten to fifty c.c. of the neutral solution containing 1—5% of 
mercuric chloride are mixed with 5—10 drops of 1% phenolphthalein 
and titrated with N/2-potassium cyanide. If the original solution is 
acid towards litmus paper on adding sodium chloride, one drop of 
phenolphthalein is added first and then JV/10-alkali until neutral ; 
more phenolphthalein is then added, and the titration continued with 
pure potassium cyanide. 

In the case of pastilles, five or ten (weighing respectively 1 gram or 
05 gram each) are dissolved in water, and the solution is diluted to 
250 ec. O-1—0:2 Gram of purified animal charcoal is added, and, 
after shaking for two minutes, the liquid is filtered; 50 c.c. of the 
decolorised solution are then titrated with cyanide. Two mols. of 
potassium cyanide =one mol. of mercuric chloride. L. pe K, 
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Volumetric Estimation of Aluminium Salts. Lucien TeLie 
(Chem. Zentr., 1910, i, 382; from Bull. Sci. Pharm., 1909, 16, 
656—658).—Ten c.c. of approximately 2% alum solution (free from 
ammonia) are diluted with 40 cc. of water, heated to boiling, and 
titrated with V/10-barium hydroxide, using phenolphthalein as 
indicator ; this gives the free and combined acid. 05—1 Gram of 
pure potassium fluoride is dissolved in a silver or nickel dish in 50 c.c. 
of water, heated to boiling, and neutralised; 10 cc. of the alum 
solution are added, and the solution is again neutralised with V/10- 
barium hydroxide at the boiling heat. This gives the amount of free 
acidity, and the difference represents the combined acidity, which in 
turn represents the aluminium. 

In presence of iron, the alumina is first separated by means of sodium 
thiosulphate, and then introduced into a boiling 2% solution of neutral 
potassium fluoride. A definite volume of /V//10-sulphuric acid is added, 
and, after boiling a few minutes, the excess of acid is titrated with 
N/10-sodium hydroxide, using phenolphthalein as indicator. 

L. DE K, 


Rational Analysis of Clays. Wa rer C. Hancock (J. Soe. 
Chem. Ind., 1910, 29, 309—311).—The process given in Lunge’s 
“ Methods of Technical Analysis ” is recommended. 

The potassium present may be taken as representing approximately 
felspar, whilst the clay substance may be calculated either from the 
amount of combined water or from the aluminium less that required 


for the felspar. Quartz remains undissolved after heating with 
sulphuric acid, and may be freed from admixed silica by warming with 
5% solution of sodium hydroxide, or, according to Koerner, by warming 
for five minutes on the water-bath with 0°59 hydrofluoric acid. 

L, DE K. 


Titration of Ferrous Salts in the Presence of Hydrochloric 
and Phosphoric Acids. Grorcre J. Hoven (J. Amer. Chem. Soc., 
1910, 32, 539—540).—Solutions of ferrous salts containing hydro- 
chloric acid can be accurately titrated with potassium permanganate 
if phosphoric acid is previously added to the solution. ‘The method is 
recommended for the estimation of iron in iron ores, and is said to give 
excellent results, provided that as little hydrochloric acid as possible 
(not exceeding 5—10 c.c. of the concentrated acid) is used, that the 
titration is carried out in a cold solution of about 300 c.c. volume, 


and that stannous chloride is not employed to reduce the iron. 
E. G. 


Estimation of Ferric Iron in the Presence of Ferrous 
Iron. W. Scuatz (Pharm. Zeit., 1910, 55, 292)—The author con- 
firms the statement of Joseph (this vol., ii, 351) that in Mohr’s method 
of estimating ferric iron (liberation of iodine from potassium iodide) 
there is no need to operate in an atmosphere of carbon dioxide. 

The process is also applicable in the presence of ferrous iron. The 
author uses starch as indicator, and titrates with V/10-thiosulphate 
rapidly until perfectly colourless ; no inconvenience is then experienced 
from a return of the blue colour. L. DE K 
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Analysis of Pyrites. Witneim Viistrup (Chem. Zeit., 1910, 34, 
350—351).—The sulphur and iron are estimated by Lunge’s method. 
The other constituents are estimated as follows: 12°5 grams of the 
powdered ore are moistened in a large beaker with 10 c.c. of water 
and 1 c.c, of sulphuric acid, and strong nitric acid is added until there 
is no further effervescence. ‘Ihe liquid is now boiled down to a paste, 
and the residue treated with boiling water. If the residue is not 
white, the liquid is decanted, and the insoluble mass boiled with agua 
regia. This is then evaporated and the residue transferred to the 
main solution, and the whole diluted to 250 ¢.c. The solution is then 
passed through a dry filter ; the residue is washed, and then tested for 
lead by boiling with ammonium acetate; excess of sulphuric acid 
reprecipitates the lead. Two hundred c.c. of the filtrate (10 grams of 
sample) are treated with hydrogen sulphide. The precipitate, con- 
sisting of copper and arsenious sulphides, is digested with ammonium 
carbonate ; this dissolves the arsenic, which is then reprecipitated by 
adding dilute sulphuric acid and passing hydrogen sulphide. The 
arsenious sulphide is collected in a Gooch crucible, washed with 
alcohol and carbon disulphide, dried at 100°, and weighed. The 
copper sulphide is freed from admixed sulphur and traces of antimony 
sulphide by boiling with sodium sulphide, and then washed and burnt 
to oxide. The filtrate from the copper—arsenic precipitate is diluted 
to 500 cc. Fifty c.c. (1 gram sample) are boiled, oxidised with nitric 
acid, and, after adding an excess of ammonium chloride, precipitated 
with ammonia. As the iron precipitate retains zinc it should, after 
washing, be redissolved in hydrochloric acid, and, after neutralisation, 
boiled with ammonium acetate or nitrite. The united filtrates then 
contain all the zinc. After adding excess of ammonia and heating 
to boiling, any calcium and magnesium are precipitated by adding a 
little ammonium carbonate and phosphate ; the liquid should then be 
stirred for half an hour. From the filtrate, the zinc ammonium 
phosphate is recovered by boiling off the ammonia, and _ finally 
converted by ignition into zinc pyrophosphate and weighed as such. 
If the colour should not be pure white, traces of nickel or cobalt 
phosphate may be present. In such cases, the filtrate from the iron is 
acidified with acetic acid and treated with hydrogen sulphide. After 
twenty-four hours, the precipitate is collected and treated with cold 
N-hydrochloric acid, the zine dissolves, and the nickel and cobalt are 
not affected. From the filtrate, the zinc is then recovered as pyro- 
phosphate as usual. L. DE K, 


Direct Titrations of Cobalt and Nickel. Erwin Rupp and 
F. Prennine (Chem. Zeit., 1910, 34, 322—323).—Cobalt.—Five to ten 
to 25 c.c. of V/2-potassium cyanide are taken, and the cobalt sulphate 
solution (containing 0°2—0°75% of metal and free from acidity) is 
added until a faint permanent turbidity is formed. One cc. of 
NV /2-cyanide = 0°0059 gram of cobalt. 

Nickel.—The process for cobalt may be also used for nickel, but it is 
advisable to add 5 to 20 drops of 10% ammonia; too large an excess of 
ammonia is, however, injurious. 1 ¢,c. of N/2-cyanide =0°0073373 
gram of nickel. 
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The reverse process is, however, more convenisnt. A measured 
volume of the neutral nickel solution is mixed with 10 drops of 1% 
phenolphthalein, and titrated with ./2-potassium cyanide until the 
liquid gets clear and has a decidedly red colour. A third plan is to 
add to the neutral nickel solution a definite volume of WV/2-cyanide, 
and then to titrate the excess with V/2-acid, with methyl-orange as 
indicator. 

These last two methods are not applicable in the estimation of 
cobalt. L. DE K. 


The Rapid Electrolytic Precipitation of Tin. B. Paszror 
(Elektrochem. Zeitsch., 1910, 16, 281).—An account of experiments on 
the electrolytic precipitation of tin with varying strengths of current 
at different temperatures and in various solvents. The material 
employed was the double ammonium stannichloride, SnCl,,2NH,Cl, 
whilst tartaric, formic, and oxalic acids were found to be suitable 
electrolytes. The results are tabulated, and the character of the 
precipitates obtained is described. F. M. G. M 


Estimation of Thorium in Monazite Sand. Ricnarp J. Meyer 
and M. Speter (Chem. Zeit., 1910, 34, 306—308).—Fifty giams of the 
sample are heated with 100 ¢.c. of strong sulphuric acid for six hours 
at 250°, and, when cold, 500 c.c. of cold water are added. The solution 
is filtered and, when cold, diluted to 1 litre, and 100 ec.c. are then 
taken for analysis. After adding 50 c.c. of nitric acid, D 1:4, and 
cooling, a cold solution of 15 grams of potassium iodate in 50 c.c. of 
nitric acid and 30 c.c. of water is added, and, after half an hour, the 
thorium iodate is collected and washed with a solution containing 
2 grams of potassium iodate in 50c.c. of dilute nitric acid and 200 c.c, 
of water. The precipitate is returned to the beaker, and again stirred 
and washed. It is now again transferred to the beaker by means of a 
jet of hot water, heated to boiling, and dissolved in 30 cc. of strong 
nitric acid ; addition of 4 grams of potassium iodate dissolved in hot 
water causes it to reprecipitate. The precipitate is now collected on the 
same filter and washed as befote, and is then quite free from cerium. 
It is dissolved in hydrochloric acid with the aid of sulphur dioxide, and 
precipitated with ammonia at the boiling heat. The hydroxide is 
washed with boiling water, redissolved in dilute hydrochloric acid, 
and precipitated with excess of oxalic acid. The precipitate is washed 
with water, acidified with hydrochloric acid, and then ignited to oxide. 

L. pe K. 


Estimation and Separation of Palladium. ALEXANDER 
GuTBIER and FERDINAND Fatco (Zeitsch. anal. Chem., 1910, 49, 
287—295).—About 0°2 gram of the palladium halogen salt is dissolved 
in a little very dilute hydrochloric or hydrobromic acid, diluted to 
150 c.c., and heated to boiling, when a boiling aqueous solution of 
hydrazine sulphate is added. The beaker is now placed on a boiling 
water-bath until the metal has separated completely, and the excess of 
the reagent is then destroyed by half an hour’s active boiling. The 
palladium is collected on a filter, washed, and dried at 115°. It is then 
detached from the filter, which is burnt separately in a porcelain boat, 
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and, after adding it to the ash, the whole is ignited, first in a current of 
air, then in a current of hydrogen, and finally in a current of carbon 
dioxide free from oxygen. The reduction may be also effected in 
ammoniacal solution. In the filtrate the halogen may be estimated by 
means of silver nitrate as usual. L. DE K. 


Moist Combustions with Caro’s Acid. Witnetm Mieautr 
(Chem. Zeit., 1910, 34, 337).—The acid is prepared by adding slowly 
3—4 volumes of sulphuric acid to 1 vol. of 30% hydrogen peroxide 
(perhydrol), and is a most powerful oxidiser. In practice, to each 
gram of the organic substance to be destroyed is added 2—4 c.c. of 
perhydrol and then 6—12 c.c. of sulphuric acid. The whole is then 
heated at 100°, and towards the end at 140° If necessary, the 
solution is allowed to cool and then again warmed with some more 
perhydrol. L. DE K, 


Elementary Analysis by means of a Calorimetric Bomb. 
Harotp L. Higerns and Atice Jonnson (J. Amer. Chem. Soc., 1910, 

32, 547—558).—A method is described for the simultaneous estimation 
of carbon and hydrogen and the determination of the heat of com- 
bustion by means of the calorimetric bomb, and is recommended 
especially for the analysis of food, feces, and urine. A description is 
given of the apparatus employed, the method of manipulation, and the 
mode of calculating the results. The carbon can be estimated with a 
maximum error of +0°7% of the amount present, and the hydrogen 
with an error of between 2% and 6%. E. G. 


The Technique of Carbon Dioxide Estimation by means of 
the Berthelot Bomb. E. Grare (Biochem. Zeitsch., 1910, 24, 
277—281).—The carbon can be estimated in a substance at the same 
time as the calorimetric value. Two valves must be supplied to the 
bomb, one for the outlet of the carbon dioxide, after combustion of 
the substance in oxygen, and the other for the inlet of dry carbon 
dioxide-free air, for driving out the last traces of the gas after the 
pressure in the bomb has reached the atmospheric pressure. 

In the case of nitrogenous and sulphur-containing substances, small 
quantities of water should be added before combustion to keep back 
the nitric and sulphuric acids. 8. B.S. 


Estimation of Petroleum Derivatives and Resins in 
Turpentine Oils. Paut Nicozarpor and Louis CLEment (Bull. Soc. 
chim., 1910, [iv], '7, 173—176).—Fifty e¢.c. of turpentine oil are 
dissolved in 50 c.c. of glacial acetic acid in a reflux apparatus ; nitric 
acid (D 1:2) is added drop by drop during an hour, or until nitrous 
fumes appear. The mixture is distilled in steam, and the volatile 
petroleum derivatives dried over potassium carbonate and measured. 
The process is less dangerous than the usual method, and gives better 
results. The resins are estimated by washing the non-volatile magma, 
extracting with chloroform, and weighing after removal of the solvent 
by evaporation. 

Details are also given for the analysis of turpentine oils by oxidation 
with chromic acid and mercuric acetate. Ww. O. W. 
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Analysis of Turpentine Oil by Miscibility Curves. Maurice 
Vizes (Compt. rend., 1910, 150, 698—700).—The conclusions of 
Louise (this vol., ii, 357) have been confirmed by experiments on the 
reciprocal solubility of aniline and turpentine, but the miscibility 
curves obtained are of somewhat different shape to those shown by 
this author. This is explained by the marked effect produced by 
acidity, especially when this is due to resin. Before applying the 
method to commercial turpentine oils, the samples should be distilled 
and the neutrality of the fractions assured. W. O. W. 


Detection of Methyl Alcohol in General, and Especially in 
Presence of Ethyl Alcohol. Gerorces Deniciis (Compt. rend., 
1910, 150, 832—834. Compare this vol., ii, 357).—The following 
method is given for detecting traces of methyl] alcohol in ethy] alcohol : 
01 c.c. of alcohol is mixed with 5 c.c. of a 1% potassium permanganate 
solution and 0:2 c.c. of pure sulphuricacid. After three minutes, 1 c¢.c. 
of a cold saturated solution of’ oxalic acid is added. When the liquid 
has become pale yellow, it is shaken with 1 c.c. of pure sulphuric 
acid. The colourless liquid is then treated with 5 cc of Schiff’s 
reagent, prepared as described previously. The appearance of a violet 
colour atter some minutes indicates the presence of methy] alcohol. 
This process will detect one part of methyl alcohol in 1000 parts 
of ethyl alcohol, but if the liquid is submitted to fractionation, one 
part in 10,000 may be detected. 

The presence of ethyl alcohol is advantageous, as it admits of the 
transient formation of an acetal, which readily reacts with Schiff’s 
reagent. When methyl alcohol is sought for in aqueous solution, the 
process is modified as follows: 3 c.c. of the solution (containing less 
than 4% of methyl alcohol) are mixed with 1 c.c. of pure ethyl alcohol 
and 2 cc. of potassium permanganate solution (2°5%). The mixture 
is shaken with 2 c.c. of sulphuric acid, and the process completed as 
before. Under these conditions, a few mg. of methyl alcohol may be 
detected in 100 c.c. of water. Ww. W. 


Toxicological Detection of Alcohol. Marco T. Lecco (Zettsch. 
anal. Chem., 1910, 49, 285).—On evaporating a distillate to be tested 
for phosphorus with nitric acid on the water-bath, the author noticed 
the formation of oxalic acid crystals, and further investig:.tion showed 
that this was caused by the presence of alcohol in the intestines 
analysed. The other volatile organic matters present do not yield the 
crystals. L. DE K. 


Estimation of Dry Extract in Wines. Parirrz MALveEzIn 
(Ann. Chim. anal., 1910, 15, 135—137).—The wine is concentrated by 
distillation or evaporation to exactly one-third of its volume, and 
when cooled to between 20 and 30° its sp. gr. is taken with a delicate 
hydrometer. For every 5° over 15°, a correction should be made 
of +0002. 

The figure over 10000 is then multiplied with a factor varying from 
0:21 to 0°26 (see Blarez’s table in the original paper), and the result is 
divided by the empirical factor 2°87. L, pE K. 
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A Reaction of Amyl Alcohol. H. von Wyss, E. Herzrevp, and 
O. Rewipzorr (Zeitsch. physiol. Chem., 1910, 64, 479—480).—Normal 
urine gives an intense blue coloration with four drops each of 
solutions 1, 2,and 3 and 10 drops of solution 4; (1) contains 4°5 grams 
of a-naphthol in 100 cc. of cold 50% alcohol; (2) 4°5 grams of 
p-phenylenediamine in 100 ¢.c. of absolute alcohol ; (3) 4:5 grams of 
sodium carbonate (anhyd.) in 100 cc. of water; (4) 3% hydrogen 
peroxide solution. 

Amy] alcohol (2 ¢.c.) also gives an intense blue coloration with a 
mixture of four drops of each of the solutions 1, 2, and 3. isoButyl 
alcohol also gives a coloration, but not so intense, and heptyl, ethy], 
and cetyl alcohols, glycerol and wax give feeble colorations. Methyl 
and propyl alcohols, sucrose, inositol, methyl and ethyl acetates, 
acetone, light petroleum, benzene hydrocarbons, chloroform, fatty 
acids, purine bases, creatine, &c., do not give a coloration. 


J. J. 8. 


Estimation of Cholesterol and Cholesterol Esters in some 
Normal and Pathological Kidneys. Apotr Winpaus (Zeitsch. 
physiol. Chem., 1910, 65, 110—117).—The kidneys are comminuted 
and mixed with three times the bulk of anhydrous gypsum, and, after 
the mass has hardened, it is reduced to fine powder and then extracted 
in a large Soxhlet apparatus for three to five days with ether or light 
petroleum. The solution is evaporated, and the residue dissolved in 
thirty times its weight of hot 95% alcohol. (If any residue should 
remain, this may retain cholesterol ester ; it should be dissolved in ether- 
alcohol and added to the filtrate of the digitonin precipitate.) To this 
is then added a 1% alcoholic solution of digitonin in slight excess. 
After a few hours, the precipitate is collected on a Gooch filter, washed 
with alcohol and ether, dried at 100°, and weighed ; it contains 25% of 
cholesterol. 

The filtrate is concentrated, and, after adding some water, shaken 
with light petroleum (or ether). The excess of digitonin remains in 
the weak alcoholic liquid, whilst the cholesterol, fatty matters, and 
other lipoids pass into the upper layer. The solvent is then distilled 
off, and the residue saponified with hot alcoholic sodium ethoxide. 
The liberated cholesterol is extracted with light petroleum, and finally 
weighed as the digitonin compound. 

On applying the process to normal and to diseased kidneys, the 
author noticed, in the case of the latter, an enormous increase in the 
amount of the cholesterol esters ; the free cholesterol, however, showed 
no great differences. L. pz K. 


Precipitation of Reducing Sugar by Lead Acetate and the 
Estimation of Reducing Sugars. Henri Peer (Bull. Assoc. 
chim. Sucr. Dist., 1910, 27, 856—860).—It is pointed out that 
clarification of crude sugars, molasses, etc., with lead acetate causes 
a part of the reducing sugars present to be precipitated, and that, in 
order to ascertain the actual quantity of these sugars, the estimation of 
the same should be carried out on a solution of the sample which has 
not been subjected to any other treatment than filtration. W. P. S. 
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Estimation of Dextrose in Blood. BerrrHo.tp OpriEr (Zeitsch, 
physiol. Chem., 1910, 64, 393—-422).—The following method is finally 
recommended: The blood collected in ammonium oxalate is diluted 
with water, and precipitated in the dark with a 10% solution of phospho- 
tungstic acid, The filtrate is freed from the excess of the reagent by 
means of lead acetate, the excess of which is then, in turn, removed by 
hydrogen sulphide, The filtrate, after being duly concentrated, may 
then be examined polarimetrically, or the dextrose may be estimated 
by the fermentation process or by one of the reduction methods; in 


this case, Bertrand’s process (Abstr., 1907, ii, 136) is recommended. 
L, DE K. 


Bromine Water as an Agent for Discriminating between 
Aldoses and Ketoses. Emi Vorocek and J. Nimntex (Zeitsch, 
Luckerind. Béhm., 1910, 34, 399—402).—The authors have already 
made a physico-chemical study of the reaction between aldoses and 
bromine water (this vol., i, 95). Experiments showed that ketoses 
were not acted on at the ordinary temperature, and the object of the 
present investigation was to ascertain the conditions of concentration 
and temperature under which the maximum oxidation of aldoses should 
occur, the ketoses not being attacked. Both at 100° and at 60° some 
of the ketose (fructose) was oxidised, but not at 21°. 

The following method is recommended: 0°5 gram of the pure sugar, 
the nature of which is to be discovered, is dissolved in less than 10c.c. 
of water, 40c.c. of bromine water (saturated at theordinary temperature) 
are added, and the whole made up to 50 c.c. with water. After twenty- 
four hours at 21°, the sugar remaining in 25 c.c. of the solution is 
determined by Allihn’s method. d-Galactose and /-arabinose are almost 
completely oxidised. Dextrose and /-xylose oxidise to the extent of 
78 and 74% respectively, and rhamnose to the extent of 61%, 
d-Fructose, on the other hand, is not acted on. EK. J. R, 


The Influence of Optically Active Non-sugar Material on 
the Estimation of Sugar in the Sugar Beet. Kari Anpriikx 
and Vi. StaneK (Zettsch. Zuckerind, Bihm., 1910, 34, 385—399),.— 
When the extract of sugar beets, obtained in the usual hot-water 
digestion and lead acetate method, is concentrated by evaporation to 
about one-fifth of its volume, there is a decrease in the amount of 
polarisation effected amounting to about 0°:2°. The cause of this 
phenomenon was not ascertained. The value is, however, higher by 
about 0°11% than corresponds with the amount of sucrose as determined 
by Clerget’s method ; it therefore appears that other optically active 
substances besides sugar are present in the extract, notwithstanding 
the clearing action of the lead acetate. The active substances are not 
the raffinose and amino-acids already known. 

The expressed juice and the solution obtained by the diffusion process 
contain the same substances. In normal cases, however, their amount 
is only gmall. E, J. BR. 


Detection of Sucrosein Wine, Pale Ale, etc. S. RoTHENFUSSER 
(Zeitsch, Nahr, Genussm., 1910, 19, 261—268).—The test described 
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depends on the blue coloration which is produced when sucrose is 
heated with diphenylamine in the presence of hydrochloric and acetic 
acids, and also on the fact that other substances, such as dextrin, 
invert sugar, maltose, organic acids, etc., which would interfere with 
the reaction, may be removed by precipitation with ammoniacal lead 
acetate solution. In the case of wine, a small quantity of the sample 
is neutralised, and to 20 c.c. of the solution are added 10 cc, of 
slightly ammoniacal 5% casein solution, 4 ¢.c. of normal lead acetate 
solution (prepared by dissolving 500 grams of lead acetate in 1200 c.c, 
of water), and 2 c.c. of ammonia, D 0°944. The mixture is shaken, 
and, after the lapse of ten minutes, is poured on a filter. Three c.c. of 
the filtrate are then heated in a test-tube in a boiling water-bath for 
ten minutes with 3 c.c. of diphenylamine solution; the latter is 
prepared by mixing 10 c.c. of a 10% alcoholic diphenylamine solution 
with 25 c.c. of glacial acetic acid and 65 c.c. of hydrochloric acid, 
D 1:19. A blue coloration is produced if as little as 0°01% of sucrose 
is present. If the wine contains more than 3°0% of invert sugar, it 
is necessary to increase the proportion of casein and lead acetate 
solutions with which the wine is treated in order that all invert sugar 
may be precipitated. To see whether all this sugar has been removed, 
5 c.c, of the filtrate should be tested with Fehling’s solution in the 
usual way; when the filtrate from a wine yields a blue coloration with 
the diphenylamine reagent, but gives no reduction with Fehling’s 
solution, it may be safely concluded that sucrose is present. Sweet 
wines and pale ale should be diluted with from 1 to 7 parts of water 
before being tested. ‘The reaction may also be employed for the 
detection of sucrose in lactose and in fruit juices ; orange juice gives 
an intense coloration when treated as described, but does not reduce 
Fehling’s solution. W.F.&. 


Estimation of Cellulose by the Methods of Lange and of 
Simon and Lohrisch. ArtTHuR ScHEUNERT and Ernst Létscu 
(Zeitsch. physiol. Chem., 1910, 65, 219—231).—Simon and Lohrisch’s 
method is not accurate, for treatment with concentrated potassium 
hydroxide alters cellulose considerably. The older method of Lange 
is also unsuitable for quantitative purposes, for treatment with 


hydrogen peroxide in concentrated alkaline solution destroys the 
cellulose. W. D. H. 


The Action of Fats on Osmium Peroxide. L. Gotopetz 
(Chem. Rev. Fett. Harz. Ind., 1910, 177, 72—73).—The black colour 
which is produced when fats are mixed with osmium peroxide is due 
to the reduction of the latter, a lower oxide or metallic osmium 
being formed. The reduction is caused by the oleic acid or olein 
present in the fats ; oleic acid which has been saturated with bromine 
does not reduce osmium peroxide, and the reaction depends, therefore, 
on the unsaturated state of the oleic acid. W. P.S. 


Determination of the Saponification Number of Dark- 
coloured Oils. Orro Scnitre (Chem. Zeit., 1910, 34, 351. Compare 
Marx, this vol., ii, 360 ; Mayer, this vol., ii, 361).—The author uses, 
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successfully, the following process for the estimation of fatty oils in 
presence of much dark-coloured mineral oils (cylinder oils). 

Five to fifteen grams of the sample are dissolved in 25 c.c. of pure 
benzene, 25 c.c. of V/2-alcoholic sodium hydroxide are added, and the 
whole boiled in a reflux apparatus for an hour. The excess of alkali 
is then at once titrated with W/4-sulphuric acid, using “ alkali-blue ” 
as indicator. As secon as the bulk of the alkali has been’neutralised, 
30 c.c. of chloroform are added, which carries down with it the benzene 
layer ; the change from red to pure blue is then readily noticed. A 
blank experiment should be made. The sodium hydroxide absorbed 
serves to calculate the amount of fatty matter. L. pe K. 


Detection of Formaldehyde in Wines. A. Huserr (Ann. 
Chim. anal., 1910, 15, 100—103).—An adverse criticism of the 
method recommended by Rouillard and Goujon (this vol., ii, 239) for 
the detection of the formaldehyde derived from urotropine (hexamethy]l- 
enetetramine) used for desulphitation of wines. If, in presence of 
urotropine, sulphur dioxide is estimated by Rippert’s method, there 
is a serious deficit, but if Haas’s process is employed, nearly the whole 
of it is recovered; the sulphur dioxide, however, must have been 
added recently. 

If in a wine of great alcoholic strength but a very small amount of 
sulphur dioxide is found, it is certain that some preservative, such as 
formalin or urotropine, has been added in addition. Formaldehyde 
may often be recognised by its odour when the wine is heated with a 


little calcium peroxide to oxidise the sulphites. For its estimation, 
100 c.c. of wine are acidified with 5 c.c. of phosphoric acid, D 1°3, and 
distilled until 30 c.c. have been collected. The distillate is then 
titrated by Legler’s well-known ammonia process as modified by 
Schaffer. L. pE K, 


Estimation of Formaldehyde in Formalin Soaps (Lysoform, 
Formosapol, and Morbizid). O. ALiEemaAnn (Zeitsch. anal. Chem., 
1910, 49, 265—269).—Fifty c.c. of the formalin soap solution are 
diluted with 250 c.c. of water, barium chloride is added as long as a 
precipitate forms, and the whole is diluted to 500 c.c.; in the case of 
“ Morbizid’”’ it is diluted toa litre. Five c.c. of the filtrate are mixed 
with 40 c.c. V/10-iodine, and aqueous sodium hydroxide is added until 
the colour changes to bright yellow. After ten minutes, the liquid is 
acidified with sulphuric or hydrochloric acid, and the excess of iodine 
titrated with V/10-sodium thiosulphate (Romyn’s method). 

L. DE K. 


Detection of Acetone. Lropotp RosenrHa.er (Zeitsch. anal. 
Chem., 1910, 49, 299).—A question of priority. The author noticed 
the same colorations (ibid., 1909, 48, 165) as described by Fritsch 
(this vol., ii, 165). L. pE K, 


Iodometric Estimation of Acetone. Lupwic Krauss (Chem. 
Zentr., 1910, i, 767 ; from Apoth. Zeit., 1910, 25, 22).—The estimation 
of acetone in urine is generally carried out by the Messinger-Huppert 
process, but the results are not always concordant. If, however, the 
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mixture of acetone solution, NV-alkali, and W/10-iodine solution is 
frequently shaken for a quarter of an hour and then acidified with 5% 
hydrochloric acid, the iodine separated may be titrated accurately, 
The distillate of a urine free from acetone was used for test 
experiments, and the acetone added was entirely recovered. 
L, DE K, 


Detection of Hexamethylenetetramine in Wine. Bonis 
(Ann, Falsif., 1910, 3, 106—112).—The magenta-sulphurous acid test 
recommended by Rouillard and Goujon (this vol., ii, 239) is trust- 
worthy provided that the distillate or wine is acidified with one-fifth 
of its volume of sulphuric acid before the reagent is added. Under 
these conditions the test is characteristic of formaldehyde ; acetaldehyde 
does not yield a coloration, As regards the question whether the 
detection of formaldehyde in a wine is an indication that the latter has 
been treated with hexamethylenetetramine, the author is of opinion 
that it is necessary to detect the presence of an undue quantity of 
ammonia in a wine, in addition to formaldehyde, before an affirmative 
answer can be given. As wine which has received the addition of a 
definite quantity of hexamethylenetetramine does not yield a quantity 
of ammonia corresponding with that equivalent to the amount formed 
by the decomposition of the hexamethylenetetramine, it is impossible to 
estimate the quantity of the latter substance present from the ammonia 
content of a wine. By comparing the result obtained on the analysis 
of a sample with those yielded by samples of wine containing known 


quantities of hexamethylenetetramine, the approximate amount of 
the latter may, however, be obtained. W. P.S. 


Detection of Hexamethylenetetramine in Musts and Wines. 
E, VorsEnet (Compt. rend., 1910, 150, 879, 882).—Details are given 
for the detection of hexamethylenetetramine in wines by taking 
advantage of the production of a violet coloration when albumin is 
treated with hydrochloric acid in presence of nitrous acid and form- 
aldehyde (Abstr., 1905, ii, 59). Twenty-five c.c. of the wine are 
distilled with two drops of sulphuric acid, and the test applied to the 
distillate, after rejecting the first 5 c.c. (or 10 c.c, in the case of wines 
containing much sugar). W. O. W. 


Estimation of Amino-acids, Polypeptides, and Hippuric 
Acid by means of the Formaldehyde Titration. VALDEMAR 
Henriques and Séren P. L. Sérensen (Zeitsch. physiol. Chem., 1910, 
64, 120—143. Compare this vol., ii, 164).—A slight modification of 
the method used previously, owing to the observation made by 
de Jager that ammonium compounds interfere with the process. 

Estimation of ammonia and amino-acids.—Fifty c.c. of urine are 
treated with phenolphthalein, barium chloride, and barium hydroxide 
and diluted to 100 c.c. Eighty c.c. of the filtrate are distilled in a 
vacuum, and the ammonia is titrated as usual, The residue in the 
flask is dissolved in a few c.c. of hot V-hydrochloric acid, and a current 
of air free from carbon dioxide is passed. The solution is then 
transferred to a 100 c.c. flask, and, after neutralising with N-sodium 
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hydroxide, using litmus paper as indicator, it is diluted to the mark 
with water free from carbon dioxide. Forty c.c. of the liquid are then 
titrated for amino-acids by means of formaldehyde. 

Estimation of Hippuric acid and Peptide-combined Nitrogen.—Fifty 
c.c. of the urine are acidified with 5 c.c. of 5N-hydrochloric acid, and 
shaken six times in succession with ethyl acetate to extract the 
hippuric acid. This is then converted, hy boiling the residue left on 
evaporation with 50 c.c. of 30% hydrochloric acid, into benzoic acid 
and glycine. The latter may then be estimated, after removing the 
excess of acid by evaporation, by the formaldehyde method. 

The urine free from hippuric acid is boiled for three hours in a long- 
necked flask with 50 c.c. of hydrochloric acid, and then concentrated 
on the water-bath. The residue is mixed with 1 c.c. of phenolphthalein 
solution, neutralised with sodium hydroxide, and, after adding 2 grams 
of barium chloride, diluted to 50 c.c. with saturated solution of barium 
hydroxide. Forty c.c. of the filtrate are acidified with hydrochloric 
acid, an extra 5 c.c. of V-acid are added, and then 20 c.c. of WV/3-silver 
nitrate to decolorise the solution. After diluting to 100 c.c., 80 c.c. 
of the filtrate are treated as before, the ammonia is expelled with 
barium hydroxide, and the residue titrated as directed by means of 
formaldehyde ; the result equals peptide-combined nitrogen. 

Normal urine, whether from man or animals, always contains 
peptide-combined nitrogen as a regular constituent. L. pe K, 


The Formaldehyde Titration [of Amino-acids, etc. ]in Urines. 
L. DE JaGeR (Zeitsch. physiol. Chem., 1910, 65, 185—188. Compare 
Henriques and Sorensen, preceding abstract).—As Siérensen’s process 
is more simple, and as the red colour with phenolphthalein is more 
easily controlled than the test with litmus paper, the author prefers 
this method in the case of amino-acids (also compare Malfatti, Abstr., 
1909, ii, 837). L. pe K. 


A New Reaction of Urine. Hetnuzicu Scuur (Chem. Zentr., 
1910, i, 63; from Wien. Klin. Woch., 1909, 22, 1587—1588).—The 
very delicate iodine test for adrenaline (red coloration) is often 
given by pure urines. The colour soon fades even if adrenaline has 
been purposely added. The active principle is not removed by shaking 
the urine with ether. L. pe K. 


Colorimetric Estimation of Adrenaline. A. ZANFROGNINI 
(Chem. Zentr., 1909, ii, 2205—2206; Deut. med. Woch., 1909, 35, 
1752—1753).—The test is based on the fact that an emulsion of 
manganese peroxide is reduced by adrenaline, and yields a rose- 
coloured solution ; any excess of the peroxide may be removed by 
hydrogen peroxide. The reagent is prepared by adding eight drops 
of lactic acid to a solution of 3 grams of potassium permanganate 
in 24 c.c. of water. 

The adrenaline is recovered from the kidneys by rubbing with sand 
to a fine powder and extracting with ten parts of 0:2% acetic acid, 
with addition of a little thymol, and heating for fifteen minutes on 
the water-bath at 70°. The residue is then washed with five parts of 
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the same acid, and the filtrate is decolorised by addition of a sufficiency 
of ammonium sulphate. 

Ten c.c. of standard adrenaline (one per million) are mixed with 
one drop of the reagent, and, after five minutes, a drop of hydrogen 
peroxide is added. The liquid to be tested is then diluted repeatedly, 
until at last 10 c.c. give the same reaction as the standard solution. 

L. DE K. 


Accurate Method for the Estimation of Caffeine in Tea 
and Green or Roasted Coffee. James Burmann (Bull. Soc. chim., 
1910, [iv], '7, 239—244).—After pointing out certain sources of error 
in Keller’s method for the analysis of tea and coffee, the author 
describes a process whereby the caffeine is separated by sublimation. 
The apparatus employed consists of a test-tube (15—18 cms. long, 
15—18 mm. diam.) having a constriction near each end. The lower 
constriction is plugged with asbestos, and the mouth of the tube closed 
by cotton wool. The tube is immersed up to the first constriction in 
a bath of paraffin. Five grams of the finely-divided material are 
dried and extracted with light petroleum to determine the fat. The 
residue is shaken with 150 grams of chloroform, treated with 5 grams 
of a 10% ammonia solution, and again shaken for half an hour. After 
filtration, the chloroform is removed and the crude caffeine weighed. 
This is again dissolved in chloroform and introduced into the special 
tube. After removal of the solvent at 100°, the tube is heated at 
210—240° for three hours and then cut at the constriction. The 


caffeine, which is sufficiently pure for ordinary analyses, is removed 
by chloroform and weighed. A second sublimation gives perfectly 
pure caffeine, m. p. 234°. W. O. 


The Behaviour of Proteins to Acetone. THropor WEYL 
(Zettsch. physiol. Chem., 1910, 65, 246—250. Compare this vol., i, 
287).—Acetone is a useful reagent for the quantitative precipitation 
of many proteins. In human milk, the precipitate may. be first freed 
from fats and then weighed, or the nitrogen in the precipitate may 
be estimated by Kjeldahl’s method. In three specimens of human 
milk, 100 c.c. contained 1°15, 0°7, and 0°6 gram of total protein ; the 
yield of caseinogen by Hammarsten’s method is less in each case ; the 
difference represents lactalbumin. Various amino-acids and poly- 
peptides, dextrose, lactose, and creatinine are also precipitable by 
acetone. The precipitation of amino-acids is regarded as explaining 
the precipitability of proteins. W. D. 4H. 


The So-called Cammidge Pancreas Reaction. Orro Scuumm, 
C. Hzcter, and Mdme. Meyver-Wepett (Chem. Zenir., 1909, ii, 
2205; from Miinch. med. Woch., 1909, 56, 1878—1880).—The 
‘‘Cammidge reaction” has been applied by the authors to a large 
number of urines, and found to be untrustworthy (compare also this 
vol., Abstr., ii, 163). L. pE K. 


General and Physical Chemistry. 


Variation of the Emissive Power of Metals with the Tem- 
perature in the Short-waved Ultra-red Spectrum. E. Haaren 
and Heiricw Rusens (Sitzwngsber. K. Akad. Wiss. Berlin, 1910, 
467—487. Compare Abstr., 1909, ii, 358).—It has been shown pre- 
viously that the emissive power of metals for ultra-red rays of 
long wave-length (A=26-0n and X=8°85,) varies with the tempera- 
ture, as required by Maxwell’s theory. For visible rays the 
variation is small, and the authors have now made measurements in 
the intervening region, using the residual rays obtained by reflex- 
ion from cale-spar (A=6°65,) and rays ranging from A\=5'Op to 0°78y 
obtained by means of a spectrometer. For temperatures ranging from 
100° to 500° and rays of wave-length A= 6 65y, all the metals examined 
(silver, gold, platinum, nickel, brass, platinum-silver, constantan, and 
nickel-steel) exhibit variations of emissive capacity, the magnitude of 
which is that required by the electro-magnetic theory. For rays of 
shorter wave-length than A=2y, the temperature variation observed 
in the case of nickel, constantan, mirror-metal, and unhardened steel. 
is very small. It increases as the wave-length increases from A=2y 
toX=5y, and for rays of the latter wave-length the temperature 
variation has attained the magnitude anticipated by Maxwell’s theory. 

H. M. D. 


Special Type of Discontinuous Emission Spectra of Solid 
Substances. Evucen Goipsrein (Ber. Deut. physikal. Ges., 1910, 12, 
376—384. Compare Abstr., 1904, ii, 689, 690).—Further observations 
relating to the emission spectra exhibited by solid substances under 
the influence of cathode rays are recorded. For one and the same 
substance three different spectra can be obtained, and these are 
distinguished as the preliminary, chief, and solution spectra. 
The intensity of the preliminary spectrum is greatest when the sub- 
stance is first acted on by the cathode rays. The discontinuous 
preliminary spectra of benzene derivatives are in very many cases of 
the same type, and show six groups of similarly constituted bands. 
The intensity and persistence of these spectra are greatly increased 
by the addition of very small quantities of aldehydes or ketones 
containing the benzene carbon ring. Similar spectra containing 
-six groups of bands are obtained on the addition of very small 
quantities of these aldehydes or ketones to aliphatic compounds. It 
is supposed that the appearance of the spectra is connected with 
the general tendency of the aldehydes and ketones to undergo 
polymerisation. The less intense spectra of the same type which are 
obtained when the pure hydrocarbons and certain of their substitution 
products are subjected to cathode rays are considered to indicate that 
these substances also undergo polymerisation to a very small extent, 
this process being favoured by a lowering of the temperature. 

H. M. D 
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Absorption Spectra. I. Saturated Iodine Compounds. 
Ceci, ReGinaLD CRYMBLE, ALFRED WALTER STEWART, and Rosert 
Wricut (Ber., 1910, 43, 1183—-1187).—The authors propose to make 
a comparison ef the spectra of iodine compounds with the object of 
arriving at results applicable to the explanation of substitution in 
general, The spectra of methyl iodide, ethyl iodide, csobutyl iodide, 
and isoamyl iodide all show a band of which the maximum lies about 
the frequency 3900. This the authors considers to be characteristic of 
the system R-CH,I. Ethylene iodide shows the same band, but more 
strongly. Methylene iodide has a band with its maximum at 3300, 
and this the authors ascribe to the presence of two neighbouring iodine 
atoms. In agreement with this theory, they find the same band in 
the spectra of iodine, iodoform, and potassium tri-iodide. In the last 
two a band with maximum 2800 is also present, and this is connected 
with the presence of three iodine atoms in the molecule. A band with 
maximum about 2100 occurs in the spectrum of iodine: concerning 
this no hypothesis is suggested. R. V.8. 


Absorption Spectra. II. The Colour of Azobenzene. 
Crecit R, CrymBie, ALrrep W. Stewart, and Ropert Wricut (Ber., 
1910, 43, 1188—1191).—From a comparison of the spectra of azo- 
benzene and stilbene, the authors consider that the isorropesis 
hypothesis of Baly and Tuck (Trans., 1906, 89, 982) does not suflice 
to explain the colour of azobenzene, for, although in stilbene all the 
conditions are fulfilled which that theory requires, yet it has no band 
in the visible spectrum. Moreover, the group —N:N- may give a 
coloured compound where no possibility of isorropesis is present, as 
in diazomethane. Attention is called to an error in the curve for 
stilbene in a paper by Baly and Tuck (Trans., 1908, 98, 1909). 

The spectra of dibenzyl and stilbene exhibit differences analogous to 
those formerly found between those of cinnamic acid and hydro- 
cinnamic acid (Trans., 1907, 91, 202). R. V. 8. 


Absorption Spectra. III. Spectra of Motoisomerides. 
Crecin R. CryMBLE, ALFRED W. Stewart, and Ropert WRriGHt 
(Ber., 1910, 48, 1191—1193).—From an _ examination of the 
absorption spectra of carefully purified nitrobenzene, in the pure 
state and in alcoholic solution, made at intervals of a few days, the 
authors find that no change in the absorption takes place on 
keeping. The spectrum differs slightly from that given by Baly 
and Collie (Trans., 1905, 87, 1332). R, V.S. 


Influence of Constitution on the Rotatory Power of 
Optically Active Substances. III, Hans Rupe (Annalen, 1910, 
373, 121—128).—See this vol., i, 398. 


Physico-chemical Investigation of Binary Mixtures with 
an Optically Active Component. Orto ScHEurr (Zettsch. physikal. 
Chem., 1910, 72, 513—608).—The following nine binary systems, 
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made up in each case of an optically active and an inactive component 
have been investigated: Diethyl diacetyltartrate with nitrobenzene, 
m-nitrotoluene, ethylene dibromide, phenol, and naphthalene, and 
l-menthol with nitrobenzene, anethole, methylurethane, and naphthalene. 
For each of the nine mixtures, the freezing-point curves, the viscosity and 
expansion curves at different temperatures, and polarimetric measure- 
ments with the pure components and their binary mixtures, using 
light of different wave-lengths, were obtained. The experimental 
data are given in great detail, being represented in tabular form and 
also graphically. 

The eutectic temperatures for the different mixtures are as follows: 
Diethyl diacetyltartrate and nitrobenzene, — 1°65°; the tartrate and 
nitrotoluene, +9°85°; the tartrate and ethylene bromide, +1°95°; the 
tartrate and phenol, —24°15°; the tartrate and naphthalene, 43°0° ; 
menthol and nitrobenzol, 2°60°; menthol and naphthalene, 31°7° ; 
menthol and anethole, 13°9°, and menthol and methylurethane, 32°15°. 
In no case is there definite indication of the formation of chemical 
compounds, although in the first three binary mixtures containing 
menthol, the existence of very highly dissociated compounds is 
possible. The complexity of the components is calculated from the 
freezing-point depressions, on the assumption that the van’t Hoff- 
Raoult law applies. The cryoscopic constants for methylurethane 
(48°5) and for m-nitrotoluene (67°8) were communicated to the author 
by Beckmann. 

The dilatation and viscosity measurements were made by the usual 
methods, and afford no definite evidence of chemical combination 
in the liquid state in any of the nine mixtures. It is noteworthy 
that those mixtures which might contain highly dissociated compounds 
from the results of the freezing-point measurements show no evidence 
of chemical combination according to the viscosity and dilatation 
measurements and conversely. 

The majority of the polarimetric measurements were made with the 
light from a mercury lamp, a ray filter being used to purify the light ; 
some of the results were obtained with the light from an Auer lamp. 
Results for a number of rays are tabulated. The rotation alters 
greatly with the concentration and the nature of the solvent. The 
dispersion coefficients of menthol are practically independent of 
temperature and concentration, and remain constant for all solvents 
except nitrobenzene, the deviation in the latter case being probably 
due to the colour of the nitrobenzene. The dispersion curves of 
mixtures containing diethyl diacetyltartrate are much more 
complicated. 

As the effect of a solvent in changing the rotation of an optically 
active substance is not, in the cases under investigation, connected 
with chemical combination, three other causes may be suggested : (1) 
that the optically active substances exist in tautomeric forms of 
different rotatory power; (2) that a deformation of the optically 
active molecule takes place, connected with alterations in the internal 
pressure of the solution, and (3) the active molecules may be dis- 
sociated or polymerised. Suggestions are made as to how a decision 
between these alternatives may be reached. G. 8. 
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Photo-electric Sensitiveness of the Alkali Metals as a 
Function of the Wavelength. II. Roserr Post and P. 
PrincsHErm (Ber. Deut. physikal. Ges., 1910, 12, 349—369. Compare 
this vol., ii, 379)—The anomalous photo-electric behaviour of potassium 
sodium alloy has led the authors to examine more closely the photo- 
electric properties of the alkali metals. The metals rubidium, 
potassium, and sodium in the solid form all show a photo-electric 
maximum, which corresponds with the wave-lengths A= 480up, 440up, 
and 320yp respectively. The maximum at 390upy for a potassium 
sodium alloy containing 69°4% potassium is so sharp that it cannot 
be considered as due to a superposition of the maxima observed for the 
separate elements. 

Potassium and sodium amalgams behave quite differently from the 
free alkali metals. There is no resonance effect in the form of a 
maximum, and the photo-electric sensitiveness increases regularly 
with decreasing wave-length of the incident radiation. H. M. D. 


Pressure of Light on Gases. Prrer Lepeperr (Ann. Physik, 
1910, [iv], 32, 411—437; J. Russ. Phys. Chem. Soc., 1910, 42, 
149—158).—By means of a special form of apparatus the author has 
measured the pressures which result when light is allowed to fall on 
various gases. ‘The gases examined were carbon dioxide, methane, 
ethylene, acetylene, propane, and n-butane. On account of the low 
thermal conductivity of these gases, it was found necessary to mix 
them with an equal volume of hydrogen, so as to facilitate the 
equalisation of the temperatures of different portions of the gas. The 
observed pressures are directly proportional to the energy of the 
incident light and to the coeflicient of absorption of the gas under 
examination. Within the limits of accuracy of the measurements, the 
pressures are in agreement with the equation of Fitzgerald: p=aL/,, 
in which p is the pressure due to the light, # the energy of the light 
incident on the gas in unit time, a the coeflicient of absorption of the 
gas, and v the velocity of light. H. M. D. 


The Scattering of a-Particles by Matter. Hans Geicer (Proc. 
Roy. Soc., 1910, A, 83, 492—504. Compare Abstr., 1909, ii, 782).— 
Quantitative measurements have been made on the amount of scatter- 
ing of the a-particles produced (1) in different thicknesses of the same 
material ; (2) in different materials ; (3) with a-particles of different 
velocity. The results are expressed in terms of the most probable 
angle of scattering, ¢, which was determined by counting the number 
of scintillations at different distances from the centre of a zinc 
sulphide screen, on which impinge a fine pencil of intense a-rays from 
radium-C’,, when films of varying thickness and materials were inter- 
posed at known distances from the screen. For gold, it was found 
that, initially, @ increased at first more rapidly than the thickness 
traversed, but after a thickness equivalent to about 1 mm. of air had 
keen traversed, ¢ increased directly as the thickness up to the end of 
the range. This is explained by the rapid increase of scattering as 
the velocity of the a-particle diminishes, If each atom of gold 
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traversed deflected the a-particle by a constant amount, it is deduced 
that @ should increase proportionally to the square-root of the thick- 
ness traversed. The most probable angle through which an a-particle 
is turned by a layer of gold equivalent to 1 cm. of air (called the 
coefiicient of scattering) is 2°1°, or per atom of gold (atomic scattering 
coefficient) about 0°005°. For tin, silver, copper, and aluminium the 
relation between ¢ and thickness was similar to that for gold, the 
scattering coeflicients being directly proportional to the atomic weight. 
The scattering coefficient was found for gold to be inversely pro- 
portional to the cube of the velocity of the a-particle, and this rapid 
increase of scattering, as the end of the range is approached, may play 


an important part in the apparently sudden stoppage of the a-particles. 
F. 8. 


The Ionisation Produced by an a-Particle. II. Connexion 
between Ionisation and Absorption. Hans GeiceEr (Proc. Roy. 
Soc., 1910, A, 83, 505—515. Compare Abstr., 1909, ii, 782).—Under 
improved conditions a re-determination of the diminution of velocity of 
a-particles in traversiug matter has been carried out by measuring the 
displacement, in a magnetic field, of the fluorescent image produced by 
a narrow pencil of a-rays of radium-C’ impinging on a zine sulphide 
screen. The results agree well with the original ones of Rutherford 
(Abstr., 1906, ii, 642) up to a range equivalent to 6 em. of air, but 
after this indicate a much more rapid diminution of velocity, It is 
found that the velocity of an a-particle at any point of its path is 
proportional to the cube-root of the range it has still to run. Up to 
about 5 mm. from the end of the range, the number of a-particles is 
undiminished by passage through matter, but after this a rapid 
regular diminution occurs. That this is not due to initial differences 
in the velocity at which the a-particles are expelled from the parent 
atom is shown by a special magnetic deflexion experiment, in which a 
05 per cent. difference of velocity could have been detected. The 
differences of velocity at the end of the range are due to the 
individual chances of collision with gas molecules and to the scattering 
which takes place. The ranges given by Bragg (7°06 cm. for the 
a-particle of radium-C) are the extreme ranges, and the average range 
is estimated to be only 6°7 cm. The Bragg curve, of ionisation plotted 
against thickness of matter traversed, is an average curve for a pencil of 
a-particles travelling at slightly different speeds, and is not the true 
curve holding for the individual particle. On the probable and 
natural assumption, that the ionisation produced by an a-particle is 
proportional to its loss of energy, the ionisation should vary inversely 
as the cube-root of the part of the range still to be traversed, and the 
observed curves for a pencil of a-rays are in good agreement with this 
view. It follows that the ionisation and the expenditure of energy are 
inversely proportional to the velocity, or, in other words, to the time 
taken for the particle to cross the atom, a relation deduced by Bragg 
from other considerations. In an addendum a slight correction is 
pointed out, diminishing slightly the number of ions, produced by the 
a-particles from the different members of the radium series, given in the 
previous paper. F.S. 


ii. 474 ABSTRACTS OF CHEMICAL PAPERS. 


The Ionisation of Various Gases by the 8-Rays of Actinium. 
R. D. Kireman (Proc, Roy. Soc., 1910, A, 83, 530—533).—The 
relative ionisations produced by the f-rays of actinium and uranium 
respectively in air, hydrogen, ethyl ether, ethyl chloride, ethyl bromide, 
and ethyl iodide are the same. The f-rays of actinium, being of much 
lower velocity than those of uranium, it follows that the relative 
atomic absorptions and ionisation are independent of the velocity of the 
rays for atoms up to the atomic weight of iodine. F. S. 


The Question of the Homogeneity of y-Rays. Freperick Soppy, 
Mrs. WinirRED MouitErr Soppy, and Axexanper 8S. Russexy (Phil. 
Mag., 1910, [vi], 19,725—757. Compare Abstr., 1909, ii, 460, 851).— 
The absorption curves of the y-rays of uranium-X for seven substances 
for the first part of the range, up to the equivalent of 1 cm. of lead, 
have been determined. They are very complex, and vary in character 
greatly for the different absorbers. They failed to establish the 
presence of a soft type of primary y-radiation, and if such exists it must 
be relatively feeble and unimportant. For radium there is no true 
evidence of a soft primary y-radiation. Over the initial ranges of 
thickness, the form of the absorption curve depends greatly on the 
experimental disposition employed, and may depart in opposite senses 
from the simple exponential form according to the nature of the 
absorber and the conditions. The early experiments which have been 
interpreted as indicating a soft y-radiation were done for lead only, 
but for other substances the absorption curves show that such an 
explanation cannot be correct. 

The source of y-rays being placed at the centre of a truncated 
hemisphere of varying thickness and the radiation over the whole solid 
angle of 180° included, the theoretical absorption curve can be deduced 
on the assumptions that the rays are homogeneous, that they are 
exponentially absorbed, and that they are not scattered. The ex- 
perimental curve found for lead and radium y-rays agreed almost 
perfectly with the theoretical, the value of the absorption-coefficient 
being 0°50 (cm.)~!. In other cases more or less marked departures 
from the theoretical curve occurred. For B-rays the absorption law is 
entirely different, owing to scattering. The variation of the absorption 
curve from the exponential form observed by Tuomikoski (Abstr., 
1909, ii, 533) is due to a very penetrating secondary radiation of 
peculiar properties. When this is eliminated, the absorption curve is 
absolutely exponential up to 22 cm. of lead, the value of A being 0°50. 
For many substances differences in the experimental disposition and in 
the previous screening to which the rays have been subjected, whilst 
not affecting the true exponential character of the absorption, modify 
greatly the value of A. The abnormal value of the ratio Ay/A,, for 
lead, 1:465, before found is so explained. With other arrangements 
the normal value 1:2 to 1:3 is obtained. The homogeneity of the 
radium y-rays, in view of the known heterogeneity of the f-rays, 
supports the view before expressed that the two types of rays are not 
interdependent. F. 8. 
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A New Circumstance in the Formation of Cathode-Rays. 
Louis Dunoyer (Compt. rend., 1910, 150, 970—973).—In a vacuum 
tube provided with steel electrodes and a side-tube containing carefully 
purified sodium, the vacuum was maintained at the highest possible 
point by a Gaede pump, and the sodium was distilled. After cooling, 
even at the highest degree of vacuum, the walls showed the cathode- 
ray fluorescence under the discharge in a great number of small, well- 
defined, very brilliant patches, which remained perfectly fixed and 
could be photographed, although the vacuum was far too high for the 
ordinary cathode-rays to be produced at all. The phenomenon is 
shown also with platinum, but not with aluminium electrodes. The 
explanation suggested is that minute drops of distilled sodium on the 
electrodes, touching them only over a minute area, and therefore 
thermally isolated, become warm enough under the passage of the 
discharge to give the Edison effect, the electrons emitted, accelerated 
by the electric field, constituting well-defined, narrow bundles of 
intense high-velocity cathode-rays. F. 8. 


Positive and Negative Ions in Canal-Rays of Hydrogen, 
Oxygen, and Nitrogen. WILHELM WIEN (Physikal. Zeitsch., 1910, 
11, 377—379).—The fluorescent methods of measuring the magnetic 
deflexion of the canal-rays can only be carried out in hydrogen and 
helium, for the fluorescence produced in other gases is too small. 
Only once in a tube provided with electrodes carefully freed from 
hydrogen was the magnetic deviability of the oxygen canal-rays 


observed. A new method described consists in bringing through the 
path of the beam a Rubens’ linear thermopile, by means of a screw 
actuated from outside. By using two Gaede pumps, the one exhaust- 
ing the vacuum-tube proper and the other the attached deviation 
chamber, and allowing a steady stream of the gas to flow into the 
former, it was arranged that the pressure in the deviation chamber 
was very low without stopping the discharge. The energy curve for 
the canal-rays showed at high exhaustion a second maximum, corre- 
sponding with the deflected beam. In hydrogen at low pressure, the 
maximum due to the deflected positive-rays was about 7% of that 
due to the undeflected beam. The negative ions gave a well-marked 
maximum only at very low pressure, corresponding with 1% of the 
undeflected rays. For oxygen, the magnetic field which displaced the 
energy maximum to the same extent as in hydrogen was four times 
greater, being proportional to the square root of the atomic weight. 


Mercury vapour appeared to exert a great influence on the negative 
iors. F. 8. 


Radioactive Recoil. Srpney Russ (Ze Radium, 1910, '7, 93—96 ; 
Mem. Manchester Phil. Soc., 1910, 54, No. viii, 1—12).—The decay 
curves of the recoil products collected on a disk suspended 7 cm. above 
the bottom of an exhausted glass tube, on which radium emanation is 
kept condensed by liquid air, agree well with the view that the number 
vf atoms of radium-A and of radium-B recoiled is equal, but that of 
radium-C’ only a relatively very small number of atoms is recoiled. 
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Since the first two substances both result in a-ray changes, whilst the 
third results in a change in which no a ray but only slow B-rays are 
expelled, this is as is to be expected. F. 8. 


The Range of Radioactive Recoil-Products (Pro- 
jections). Louis Werrtenstein (Compt. rend., 1910, 1650, 
869—872).—The object was to see whether the particles of radium-72 
recoiled from radium-A possessed a definite range like the a-particles. 
Recoiling atoms of radium-B are known to be positively charged, and 
the plate receiving the recoiled radium-/ was kept positively charged 
to repel all particles not arriving with sufficient speed. The results 
are interpreted in support of the view that the recoiled atoms possess 
a definite range which is inversely proportional to the pressure, as in 
the case of the a-particles. The range found was 0:1 mm. of air at 
normal pressure, which is about 400 times less than the range of the 
a-particles of radium-A. Gold leaves of 0°08u thickness would thus 
completely stop the recoiling atoms. F. 8. 


Estimation of Radium by Measurement of the Disengaged 
Emanation. Mme. Marte Curie (Le Radium, 1910, '7, 65—70).— 
The paper contains a detailed account of methods long in use at the 
author’s laboratory for the estimation of radium by means of the 
emanation, in quantities of the order of from 10~® to 107° gram. 
The methods do not differ in principle from the one most commonly 
employed. 

The best time of accumulation of emanation is found by experience 
to be between fifteen and forty-eight hours; shorter periods, as is 
to be expected, are less definite, whilst longer periods unexpectedly also 
show variations of 5% or more. ‘The preparation of accurate standards 
of radium is described, the starting point being the pure radium 
chloride used in 1907 for atomic weight determinations. Great care 
must be exercised, or the radium is precipitated. After being made 
a year, even the best standards suffer a gradual loss of radium. 
Addition of a barium salt is recommended for secondary standards. 
Some indications of a possible ‘‘ Radium-X” intermediate between radium 
and its emanation have been obtained. A freshly crystallised radium 
chloride appears to suffer a slow augmentation in the rate of production 
of emanation ; a solution from which radium has been precipitated by 
sulphuric acid gave a progressively diminishing rate, although it 
remained limpid. The calculated saturation current given by the 
equilibrium accumulation of 1 gram of radium (element) is 3°5 x 104 
E.S.U. in a cylindrical ionisation chamber, 12°5 cm. high, 6-7 cm. 
internal diameter, 440 c.c. volume, provided with an axial wire electrode 
3 mm. diameter charged to 800 volts. F,S. 


Radium, Thorium, and Actinium in the Atmosphere and 
their Significance in Atmospheric Electricity. Kart Kurz 
(Abh. K. Akad. wiss. Miinchen, 1909, 25, 5—56).—The radioactive 
matter deposited on a negatively charged wire exposed to the atmos- 
phere can be analysed from the decay curves for varying times of 
exposure, by means of the disintegration theory, into three components, 
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due to radium, thorium, and actinium emanations respectively. 
The proportion depends, not only on the relative quantities of the 
products respectively present in the atmosphere, but also on the 
voltage to which the wire is charged, owing to the products possess- 
ing different mobilities. The average ratio of the mobility of 
the thorium and radium products was as 1 is to 2°9. Only the 
first products of the emanations deposit on the wire, and the later 
products are formed in situ on the wire, and are not attracted to it 
from theair. The “ Activierungszahl ” of Elster and Geitel has been 
reduced to absolute measure, and the number 1 corresponds with the 
production of 0:06 ion per c.c, per second by the total radioactive 
matter in the atmosphere. The suspended radioactive matter in the 
air accounts for only a small fraction of the ionisation of the 
atmosphere, F. S. 


Physico-chemical Constants of the Mineral Waters 
“ Alturas de Palacios” (Plasencia), Casas de Vés (Alicante), 
and San Anton (Orihuela). Eucrenrio Moraes Cuorrt (Anal. Fis. 
Quim., 1909, '7, 479-—482).—The curative waters of “ Alturas de 
Palacios” issue from granite rocks at a temperature of 19°5°, contains 
only 0°80 gram of mineral matter per litre, and have an initial 
radioactivity of 1944 volts per hour-litre, and a specific conductivity, 
0°00150, The molecular weight of the dissolved solids, calculated 
from the depression of the freezing point, 0°057°, is 25°96, assuming 
no dissociation to occur. 

The water of the Salaboreja spring at Casas de Vés had a radio- 
activity, measured more than twelve days after bottling, of 13°7 volts 
per hour-litre, and contained 3°68 grams of dissolved matter per litre, 
The specific conductivity was 0°0042643, The water of the Villa- 
toya spring in the same locality had a radioactivity of 15°8 volts per 
hour-litre. The solid residue is 2°2877 grams per litre, and the 
specific conductivity, 00038288. The water of Corvatilla is not 
radioactive. 

The water of San Antén (Orihuela) has an initial radioactivity of 
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Radioactivity of Medicinal Mineral Waters of the Valencian 
District. Evcento Moraes Cuorré (Anal. Fis. Quim., 1909, 7, 
482—484).—The following table shows the results : 


Radioactivity 
in volts per hour-litre. Time from 
c _ ~ sampling 
When Calculated as to making 
Spring and district. measured, initial value. measurements, 


Calcium sulphide water : 
Chulilla (V) 20°% 47°1 108 hours 
Fuente Podrida (V) 27° 81°4 
Santo Tomas (V) .............6 96°4 
Santa Ana (V) 34°6 104°2 142 hours 
rr i (chalybeate)... 34° 102°7 142 ,, 
Sodium chloride : 
Nuestra Sefiora de Orito (A). 
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Radioactivity 
in volts per hour-litre. Time from 
c . ~ sampling 
When Calculated as to making 
Spring and district. measured, initial value. measurements. 


Sulphurous sodium chloride : 
Molinell (V) ‘t 40°5 88 hours 
Sodium hydrogen carbonate : 
Onteniente ; del Rey (V) 
Calcium hydrogen carbonate : 
Bellas (V) 
Villavieja (V) 
Mixcd hydrogen carbonates : 
Burjasot (N. S. de la Caheza) 


Calcium sulphate : 
Busot, La Cogolla (A) 
», San Ignacio (A) 
Camarena (I) 


Magnesium sulphate : 
Montanejas (C) 


Ferrous hydrogen carbonate : 
Siete Aguas (V) 
Cabifial (V), artesian well of 
30 metres ...... 31°6 
artesian well of 
100 metres ...... 64 
Montanejos (C) 0 


” 0 
0 3 

(V), (A), (T), and (C) denote the provinces of Valencia, Alicante, 
Teruel, and Castellén. W. A. D. 


The Radioactivity of the Springs of Bad Diirkheim a.d. 
Haardt. Max Levin (Physikal. Zeitsch., 1910, 11, 322—324).—Con- 
trary to the observations of Ebler, the emanation derived from the 
water of Bad Diirkheim has been found to decay exponentially with 
the period of the radium emanation, although addition of sulphuric 
acid to the water precipitated no active matter, and did not reduce its 
emanation-producing power; subsequent addition of barium chloride 
followed by precipitation with sulphuric acid completely removed the 
emanation-producing power. This is interesting, as the precipitate 
first obtained (calcium and strontium, but no barium, is present) 
weighed ten times as much as the second precipitate, which shows that 
the presence of barium is necessary for the precipitation of minute 
quantities of radium. The results, however, disprove Ebler’s view that 
the water contains a new radio-element in the alkali-metal series, 
giving an emanation of longer period than that of radium. F. 8. 


Ionisation of the Hot Spring of Hamman-Salahin, near 
Biskra. ALBerT Nopon (Compt. rend., 1910, 150, 1083—1084).— 
The spring is situated 6 km. north of Biskra at the foot of the out- 
lying buttresses of Mount Atlas. It gives 1500 litres a minute, and 
the temperature is 46°. The water contains sodium chloride and 
sulphide. The unit ionisation in the aluminium electroscope employed 
was that given by 1 gram of black oxide of uranium. The positive 
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ionisation given by the water three hours after drawing was 0:1, and 
the negative ionisation, 0°05 per litre. The polarity of the ionisation 
of thermal waters appears to be closely connected with their therapeutic 
and chemical properties, . FS. 


The Ionic Mobility in Argon and the Influence of Small 
Quantities of Oxygen on this Magnitude. J. Franck (Ber. Deut. 
physikal. Ges., 1910, 12, 291—298).—From the rule that the ionic 
mobility of a gas is inversely proportional to its molecular weight, 
argon should have for the positive ion a value 1°22 cm. per sec. for a 
potential-gradient of 1 volt per cm., and for the negative ion, 1°65. 
A surface ionisation produced by polonium and a modification of 
Rutherford’s alternating current method previously used for helium 
(Abstr., 1907, ii, 523) were employed. Whereas the value for the 
positive ion was found to be 1°37, nearly the calculated value, the 
value for the negative ion was found to be 206°3 as a maximum, which 
is more than a hundred times as great as was expected ; but it was 
found that the latter value was extremely sensitive to impurities, 
derived from the apparatus (built up of sealing-wax, glass, and metal). 
An addition of a small quantity (1°5%) of oxygen to the argon lowered 
the mobility of the negative ion to 1°70 (about the calculated value), 
and further additions up to 10% had no further effect. This result is 
theoretically very inexplicable. F.S. 


Slowness of Recombination of the Ions Produced in Certain 
Chemical Reactions. Henri J. Proumen (Bull. Soc. chim. Belg., 
1910, 24, 209—210. Compare this vol., ii, 381).—The ions which are 
formed in processes of combustion with an insufficient supply of oxygen 
can be detected at the end of two hours after the extinction of the 
flame. It is probable that the property of discharging an electroscope 
which is exhibited by the products of combustion is, in part, due to 
charged solid particles which behave as large ions, The importance of 


such ions in connexion with atmospheric phenomena is mentioned. 
H. M. D. 


The Effect of Dust and Smoke on the Ionisation of Air. 
A. S. Eve (Phil. Mag., 1910, [vi], 19, 657—673).—-The excess of 
positive over negative ions in the air found by the Ebert apparatus 
is due to combination of the “small ions,” particularly the negative, 
with particles of smoke, dust, or mist, whereby they are converted 
into “large ions”; these pass undetected through the apparatus, 
which measures rather the physical purity of the air than the 
intensity of ionisation. With a constant ionising source of y-rays, 
the value of the ionisation current in the apparatus was found to vary as 
much as 50% with the purity of the air. The large value found for 
the ionisation over the ocean, surprising in view of the small quantity of 
radioactive matter, is probably due to the great purity of the air. 
A cloud of tobacco smoke or ammonium chloride fumes contains large 
numbers of charged centres, of feeble mobility, in the absence of 
radium, and the number of such centres does not appear to be much 
influenced by intense y-rays. The transformation of small ions into 
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large ions through the agency of smoke and flames may increase the 
total number of ious present while diminishing the conductivity, and 
the process has an important bearing on the variation of the potential 
gradient in the atmosphere. F.S. 


Ionisation by the Spraying (Pulverisation) of Liquids. Lion 
Biocu (Compt. rend., 1910, 150, 967—969).—Spraying of the liquids 
in very fine drops was effected by means of an apparatus of the Gouy 
type, which has the advantage that the jet does not encounter any 
solid obstacle, and the Lenard effect of ionisation, due to flattening 
of the drops of water, is avoided. The spray traversed a very large 
metallic cylinder, then passed into a flask, where the larger drops 
deposit, and, lastly, into a cylindrical condenser connected with an 
electrometer. Only moderate air currents were used, and only the 
ions of feeble mobility collected. The ionisation currents produced 
are generally of the same order for the ions of both signs. Distilled 
water, solutions of dilute hydrochloric acid, concentrated potassium hydr- 
oxide, and normal copper sulphate, ethyl and amy! alcohols, and acetone 
gave an intense ionisation, especially the three last; while other 
liquids, such as benzene, turpentine, olive oil, and vaselin oil gave no 
effect. The liquids thus class themselves in the same manner for 
spraying as for bubbling. F.S. 


Ionisation by Bubbling and Chemical Actions. Maurice pr 
Broeuié and L. Brizarp (Compt. rend., 1910, 150, 969—970).—The 
bubbling of a gas through a liquid from a very close fabric, while 
giving the same ionisation effects as from a narrow tube, reduces 
the surface agitation, and enables the effect to be studied of super- 
imposing a layer of non-ionising liquid, such as benzene, on a 
liquid which gives ionisation. By ultra-microscopic and electric 
observations, it has been established that the bubbles convey an 
envelope of the lower liquid across the upper liquid. When the 
bubbles burst, the conveyed liquid falls back to the lower liquid layer. 
The results bear out the conclusion of Bloch (this vol., ii, 381) that 
the ionisation of gases by chemical action is essentially the same 
as the ionisation by bubbling. It is found that a certain number 
of centres carry multiple charges, which endow them with considerable 
mobility in spite of their large size. F. 8. 


Ionisation in Gases through Mechanical Division of 
Liquids: Active and Inactive Substances. Maurice pe BRoGLiz 
(Compt. rend., 1910, 150, 1115—1118. Compare Abstr., 1907, ii, 
664; 1909, ii, 207, 537, 637; this vol., ii, 11; Bloch, this vol., ii, 
381).—A discussion of results already published, with an account 
of fresh experiments showing that whatever method is adopted for 
mechanically separating liquids into small particles (shaking, splash- 
ing, spraying from a jet, etc.), the ionisation so produced in the 
gas in which the operation is effected is always of the same character, 
and in each case the liquids employed may be divided sharply into 
two classes, active and inactive. Activity appears to be connected 
with the presence of water in the substance showing this property. 
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Specific Velocity and Recombination of the Ions in Hexane. 
Greorce Jarré (Ann. Physik, 1910, [iv], 32, 148—178. Compare 
Abstr., 1909, ii, 208).— With the object of ascertaining to what extent 
the phenomena of electrical conduction in dielectric liquids are 
analogous to those exhibited by gaseous conduction, the author has 
investigated the conductivity of hexane when subjected to the influence 
of radium rays. By a method similar to that employed by Langevin, 
it is found that the specific velocities of the positive and negative ions 
are respectively 6°03 x 10-4 and 4:°17x10~* cm. per second. The 
coefficients of diffusion calculated from these numbers are 1:50 x 107° 
and 1:03x 10-5. The data obtained in the examination of the rate of 
recombination of the ions cannot be satisfactorily represented by the 
equation of Thomson or by that of Sutherland. On the other hand, these 
results are in agreement with the empirical equation : dn/dt = —a.n'™, 
in which a= 1°36e°™, and ¢ is the charge on the ions, H. M. D. 


Conduction of HElectricity in Solid Elements and 
Compounds. I. Resistance Minima, Electronic Conduction, 
and the Application of Dissociation Formuls#. JoHANN 
KoENIGSBERGER and K. Scwinuina (Ann. Physik, 1910, [iv], 32, 
179—230).—The nature of the process of electrical conduction in 
silicon, titanium, and zirconium, in metallic oxides and sulphides, and 
in aromatic organic compounds has been investigated. By measure- 
ments of the conductivity at different temperatures, it has been found 
that a maximum conductivity is reached at a particular temperature 
both in the case of elements and compounds. This maximum has no 
connexion with a transition temperature, and is attributed to electronic 
dissociation. 

From the conductivity data in combination with polarisation 
measurements, the authors conclude that the electrical transport in 
the solid elements, oxides, and sulphides, and in certain liquid aromatic 
compounds examined, is entirely due to electrons. In the case of solid 
compounds of pronounced saline, acidic, or basic character, the conduction 
is in part attributable to ions. H. M. D. 


Conduction of Electricity through Glass. Max Le Brane 
and Fritz Kerscasaum (Zeitsch. physikal. Chem., 1910,'72, 468—507). 
—Warburg’s experiments (compare Abstr., 1884, 1241) on the con- 
duction of electricity through glass have been repeated and extended. 
In the investigation, plates of sodium glass, 0°1—1-0 mm. in thickness, 
were used, and the electrodes were of mercury. The method of measure- 
ment is fully described. 

When sodium glass, 1-0 mm. thick, is electrolysed at temperatures 
in the neighbourhood of 300°, the current rapidly diminishes, owing 
to the formation of a white, badly conducting layer (in one experiment 
0:03—0-045 mm. thick) near the anode. A plate 0°l mm. thick was 
completely converted into this badly conducting material by prolonged 
electrolysis. In preparing this material, only the sodium ions are 
discharged, and in the proportion calculated from the current, the 
silicate ions give up their charges without decomposition. 

The conduction of electricity through the badly conducting material 
is not accompanied by the transport of matter, and Ohm’s law does not. 
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hold, the current being proportional to the square of the applied 
£.M.F, On electrolysing the new material in contact with 1% sodium 
amalgam, the original glass is reformed by the introduction of sodium 
ions. For reasons not fully understood, the regeneration of the glass 
is effected much more readily than its decomposition. 

At the temperature of the experiment, no gas is given off at the 
anode, but on heating the resulting material to the temperature of 
softening, an amount of oxygen is obtained nearly equivalent to the 
amount of sodium liberated during the electrolysis. The migration 
velocity of the sodium ions in glass at 320° is about 1 x 107° em./sec. 
for a difference of potential of 1 volt per cm. G. 5. 


Electron Theory and Solid Solutions of Metals. Rupo.r 
Scnenck (Ann. Physik, 1910, [iv], 32, 261—290).—A theoretical 
paper in which an explanation is given of the diminution of the 
electrical conductivity and of the increase of the ratio of the thermal 
to the electrical conductivity in the case of metallic solid solutions. 
According to this, the diminished electrical conductivity is not due to 
a decrease in the number of the electrons, but to an increase in the 
viscosity of the medium. ‘Thermo-electric effects obtained by pairing 
the pure metals with their solid solutions are cited in favour of the 
author’s theory. H. M. D. 


Electrical Conductivity of Certain Hydroxamic Acids. 
E. OvtveriI-ManpaLaA (Gazzetta, 1910, 40, i, 102—107).—According 
to Palazzo and Tamburello (Abstr., 1907, i, 298), formhydroxamic acid 


, OH:-N-— 
must be regarded as having the structure ou >0O. From 
2 


measurements of the electrical conductivity of a number of homo- 
logous hydroxamic acids, the author draws the conclusion that all of 
these acids have a structure similar to that of the first member of the 
group. The following values have been obtained for X: formhydrox- 
amic, 0°000010; acethydroxamic, 00000028; propionhydroxamic, 
0:0000028 ; butyrhydroxamic, 0°0000023 ; oxalhydroxamic, 0°000019; 
malonhydroxamic, 0°0000066 ; benzhydroxamic, 0°000075 ; anishydr- 
oxamic, 0:000073 ; salicylhydroxamic, 0:00064. These acids are 
hence only very slightly dissociated in solution; thus, for V=58, 
acethydroxamic acid is dissociated to the extent of 0°3%, whilst for 
acetic acid the amount is about 3%. Also, the molecular weight of 
formhydroxamic acid can be determined in aqueous solution, the value 
57 having been obtained instead of the theoretical number 61. Leaving 
aside the dibasic hydroxamic acid and also benz- and salicyl-hydroxamic 
acids, in which the acid character is increased by the electro-negative 
phenyl radicle and by the phenolic hydroxyl group, the constants for 
the homologous hydroxamic acids are of about the same order of 
magnitude as those of the weaker acids, and are intermediate to 
hydrogen sulphide and boric acid. The constants for form-, acet-, and 
butyr-hydroxamic acids do not differ more than the corresponding 
values for formic, acetic, and butyric acids, and the author therefore 
assumes that these hydroxamic acids have similar structures. 
A 
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Transport Phenomena in Solutions of Colouring Matters. 
L&o Vianon (Compt. rend., 1910, 150, 923—925; Bull. Soc. chim., 
1910, [iv], '7, 383—385. Compare this vol., ii, 273),—Experiments 
on the electrolysis of solutions of dyes have shown that transport 
phenomena are well marked with those substances which form colloidal 
solutions, but are absent in the case of dyes forming true solutions. 

W. O. W. 


Measurement of Magnetic Susceptibility of Solids. Pau. 
PascaL (Compt. rend., 1910, 150, 1054—1056. Compare this vol., 
ii, 179).—The magnetic susceptibility of a liquid may be measured by 
placing it in a thin-walled test-tube suspended from one arm of a 
balance between the poles of a powerful electromagnet. When the 
field is established, the equilibrium of the beam is disturbed, and 
weights must be added to the balance pan to bring the surface of the 
liquid back to its initial position as seen with a microscope. The force 
amounts to 0:0015 to 0:0060 gram with ordinary organic liquids in a 
field of 10,000 to 20,000 gauss, but attains to several hundred grams 
with certain ferruginous solids. The susceptibility can be calculated 
directly from the dimensions of the tube or indirectly by comparison 
with water under the same conditions with an accuracy of one part in 
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Thermo-magnetic Properties of Elements. H. E. J.G. pu Bots 
and Korard Honpa (Proc. K. Akad. Wetensch. Amsterdam, 1910, 12, 
596—602).—Measurements have been made of the variation with 
temperature of the magnetic susceptibility of about fifty elements. 
The elements are grouped according as the susceptibility increases, 
decreases, or remains constant as the temperature rises. The results 
indicate that the conclusions drawn by Curie in a previous investiga- 
tion are devoid of any general validity. When liquefaction takes 
place, a discontinuity in the susceptibility-temperature curve is some- 
times observed. ‘This may consist in an alteration of the magnitude 
of the susceptibility, as in the case of phosphorus, silver, tin, antimony, 
tellurium, gold, thallium, lead, and bismuth, or in a sudden change in 
the value of the temperature-coefficient, as in the case of magnesium, 
copper, cadmium, and iodine. 

Polymorphic changes are also frequently accompanied by changes in 
the magnetic susceptibility, as in the case of tin at 18° and thallium 
at 234°. On the other hand, the transformation of tetragonal into 
rhombic tin at 161° is not accompanied by any noticeable change in the 
susceptibility. H. M. D. 


Simple Apparatus for Determining Melting Points. 
Tueopor Weyu (Chem. Zeit., 1910, 34, 488)—A thermcmeter is 
slightly expanded just above the bulb. A glass ring loosely fitting 
the thermometer stem rests on the expansion ; it carries glass hooks 
placed vertically in pairs, these serving to hold the melting-point tubes 
in position close to the bulb. By this means the attachment of the 
melting-point tubes to the thermometer stem by platinum wire or 
india-rubber rings is avoided. L. pe K. 
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Freezing-point Measurements on Small Quantities of 
Liquids. Ricuarp Burian and Kart Drucker (Zentr. Physiol., 
1910, 23, 772—777).—Kinoshita’s method (Abstr., 1908, ii, 810) 
for the determination of the freezing point of small quantities of 
liquids has many sources of error, perhaps the most important 
being the total lack of stirring during the determination. The method 
devised by Guye and Bogdan (Abstr., 1904, ii, 391) is much more 
trustworthy, but the accuracy with which the thermometer can be 
read is insufficient for many purposes. The authors use a thermometer 
the mercury bulb of which is 9 mm. long and 7 mm. in diameter, 
which gives a scale length of 2°7 cm. per degree ; it is divided into 
fiftieths of a degree, and possesses a range of —5° to +1°; the 
accuracy of reading is 0:002° to 0°005°. The apparatus used is 
similar to that of Beckmann and Guye and Bogdan, but only 1°5 e.c. 
of liquid are necessary for a determination. For accurate results 
strict attention must be paid to the temperature of the freezing-bath, 
which must never be more than 2° below the freezing point of the 
liquid under investigation. 

The results agree with those obtained with the Beckmann apparatus 
to within + 0°005°. =. a. B 


Sublimation by the Dynamical Method. F. E. C. ScuHerrer 
(Zeitsch. physikal. Chem., 1910, 72, 451—467).—It has already been 
suggested (compare Smits and Scheffer, Abstr., 1909, ii, 21) that the 


further investigation of the instances given by Ramsay and Young 
(Phil. Trans., 1886, 177, 71), in which the vapour pressures of sub- 
stances as determined by dynamic and static methods do not coincide, 
may throw some light on the well-known results of Baker and of 
Abegg and Johnston on the vapour pressures of dry and moist ammo- 
nium chloride. In this connexion, an attempt has been made to 
determine the sublimation curve of ammonium carbamate, but it was 
found that there is no true dynamic curve, the results being very 
irregular and depending on a variety of circumstances. This may 
possibly be explained on the assumption that the sublimation process 
is a combination of two velocities, that of evaporation and that of 
dissociation in the vapour phase. 

Ramsay and Young state that aldehyde-ammonia gives regular and 
distinct pressure-temperature curves by the dynamic and static 
methods, but this view can no longer be upheld, as the author finds 
that the dissociation of aldehyde—ammonia is not reversible. 

The modifications which must be made in Roozeboom’s space figure 
as a consequence of the recent observations on the vapour density of 
dry and moist ammonium chloride are discussed. G. 8. 


Rechenberg’s Views as to the Vaporisation occurring in the 
Cathode Light Vacuum as a Proof of the New Theory of 
Volatilisation. Frrepricn Krarrr (J. pr. Chem. 1910, [ii], 81, 
425—440).—Mainly polemical in reply to Rechenberg (Abstr., 1909, 
ii, 544 ; this vol., ii, 101). C. 8. 
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Boiling in a Vacuum Regarded as the Formation of an 
Atmosphere. Friepricn Krarrt (J. pr. Chem., 1910, [ii], 81, 
440—451. Compare preceding abstract)——A further reply to 
Rechenberg (Joc. cit.), and a claim for priority over Siepermann (this 
vol., ii, 267). 


Apparatus to Facilitate Distillation with a Fractionating 
Column under Reduced Pressure and with a Fixed Flame. 
Louis Bouveautt (Bull. Soc. chim., 1910, [iv], ‘7, 273—277).—In 
using the ordinary fractionating column for distillation under reduced 
pressure, a fairly long layer of liquid often forms in the column, 
causing a considerable difference in pressure between the atmosphere 
in the distillation vessel and that in the receiver. To avoid this, the 
author has devised a special form of apparatus, in which the column is 
too wide to permit of the formation of a long layer of condensed 
liquid, and provided with a side-tube, which places the distilling vessel 
and the receiver in independent communication, and thus secures a 
common atmosphere to both. To prevent “ priming,” a Bunsen burner 
provided with a cap, carrying lateral apertures to form horizontal 
flames, is used. 3. a 


Shaking Machine for Boiling with a Reflux Condenser. 
P. J. Monraene (Chem. Weekblad, 1910, '7, 375——377).—This machine 
is constructed like a child’s swing, the condenser, flask, retort ring 
with wire gauze, and burner being clamped to the movable swing 


supports, which are joined at the bottom by a cross piece, and 
connected with an arm which serves to transmit the power in the 
ordinary manner. A. J. W. 


Relationship between Constitution and Heats of Combus- 
tion of Unsaturated Hydrocarbons. Kari Auwers and WALTER 
A. Ror (Ber., 1910, 48, 1063—1064).—As the result of experiments, 
details of which will be published later, the following generalisations 
are drawn: (1) Hydrocarbons with conjugate double linkings always 
have smaller heats of combustion than isomerides in which the olefine 
linkings are not in conjugate positions. Such compounds therefore 
possess less chemical energy or are more saturated than their iso- 
merides (compare Thiele). In the case of terpenes, the difference 
between the heats of combustions of isomerides is usually 2—3%, but 
in the case of styrenes and the isomeric propylene compounds the 
amount is only 0'6—0°7%. (2) The presence of substituents attached 
to the carbon atoms of a conjugate system always increases the heat 
of combustion of the hydrocarbon, namely, diminishes its degree of 
saturation. The amounts, however, are comparatively small. 


J.J.8. 


Heat of Combustion and Relative Density of Methyl- 
amines. JoserpH A. Mutizr (Ann. Chim. Phys., 1910, [viii], 20, 
116—-130. Compare Abstr., 1885, 716; 1886, 409; Lemoult, Abstr., 
1907, ii, 10).—The original contains full experimental details and 
data in connexion with the determination of the densities and heats of 
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combustion of methylamine and di- and trimethylamine. The observ- 
ations were carried out with more elaborate precautions than in the 
author’s earlier experiments, in order to avoid the possible formation 
of carbon monoxide. eG Ww, 


Determination of Heat Liberated on Addition of Bromine 
to Unsaturated Compounds. Wuaprimir F, Luernin (Compt. rend., 
1910, 150, 915—-918).—The amount of heat developed by the addition 
of one molecule of bromine te one molecule of certain unsaturated 
compounds has been measured, the reacting substances being dissolved 
in carbon tetrachloride. The following results are recorded: sec.- 
octylene, 28,406 cal. ; styrene, 24,003 cal. ; cyclohexene, 29,007 cal. ; 
1-methyl-A*-cyclohexene, 29,188 cal. ; ethyl phenylpropiolate, 29,120 
cal. ; pulegone, 21,897 cal. Except in the case of styrene, which 
forms a solid dibromide, the corrections necessary to obtain the 
thermal equivalents are negligible. The heat of dissolution of 
styrene dibromide is — 5,145 cal. 

Attention is drawn to the influence of the cyclic grouping in raising 
the value for the thermal equivalent, and to the depressing influence 
of the ketone group on this constant. W. O. W. 


Internal Friction of Metals at Low Temperatures. CHARLEs 
EK. Guye and H. Scuarrer (Compt. rend., 1910, 150, 962—964. 
Compare Guye and Freedericksz, this vol., ii, 21).—The internal 
friction of copper, zinc, gold, nickel, palladium, and platinum has been 


measured at 100°, 50°, 0°, — 80°, and — 195° by the torsion pendulum 
method previously described. As the temperature falls, the viscosi- 
ties of zinc and copper decrease like that of silver. Gold, as pre- 
viously noted, exhibits a striking increase in viscosity between — 80° 
and —195°. The values with nickel, palladium, and platinum are so 
small that no certain conclusion could be drawn, but a series of ex- 
periments with nine different platinum wires pointed to a higher 
viscosity at 0° and — 80° than at 100° and —195°. The modulus of 
elasticity in all cases increases steadily as temperature falls, but the 
internal friction, which varies as the distortion, may be greatly affected 
by loading, previous annealing, etc. R. J.C. 


Constitution of Certain Iodine Compounds. Phenomena of 
Adsorption. Hans Sreerist (J. Suisse Chim. Pharm., 1910, 48, Reprint 
9 pp.).—From a consideration of experimental data relating to the 
removal of iodine from its aqueous solutions by starch, basic lanthanum 
acetate, tannin, methylene-blue, safranine, dimethylaminophenyldi- 
methylpyrazolone hydriodide, and benzidine dihydriodide, the author 
arrives at the conclusion that the processes are controlled in a large 
measure by the phenomenon of adsorption. 

1f x milligram-equivalents of iodine are adsorbed by a grams of one 
of the above substances from a solution containing c milligram-equiv- 
alents per c.c., then #/a=£.c” in which B and m are constants. The 
following values of 6 and m are deduced from the experimental data : 
basic lanthanum acetate, 8B = 31°5, m=0°'978 ; tannin, B= 6:0, m=0°15 ; 
methylene-blue, B=26, m=0°084; safranine, B=17, m=0:1; di- 
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methylaminophenyldimethylpyrazolone hydriodide, B=66, m=0°2; 
benzidine dihydriodide, 8B = 71, m= 0°16. 

For small values of m the adsorption process corresponds closely 
with the relationships which would be expected if a definite compound 
were formed. On the other hand, if m is nearly equal to unity, the 
adsorption phenomena. differ only slightly from what would be found 
if a solid solution were formed. 

_ Kiister’s data for the removal of iodine from solution by starch 
indicate that the process is one of adsorption, the values of the 
constants being B=3 and m=0'1. H. M. D. 


Osmotic Experiments with Collodion Membranes. J. Howarp 
Matuews (J. Physical Chem., 1910, 14, 281—291).—Membranes were 
prepared by pouring a layer of collodion solution on mercury. The 
half-dried films were stretched over a thistle funnel, and the joint was 
painted with fresh collodion solution. Such membranes when 
thoroughly dried from ether and alcohol were tight and strong, and 
gave no evidence of mechanical leaks. The thickness varied from 
0-002 to 0-004 in. Carbon tetrachloride, chloroform, carbon disulphide, 
and hydrocarbons do not affect these membranes, and do not pass 
through them. The alcohols exert a solvent action which decreases 
from methyl to isoamyl alcohol. Measurements could be made with 
96% ethyl alcohol, but absolute alcohol is very destructive to the 
membrane. Not only are the alcohols capable of diffusing through 
collodion, but they assist other substances to pass through. A membrane 
saturated with 96% ethyl alcohol is capable of passing iodine, copper 
oleate, and mercuric chloride, which are soluble in alcohol. Water 
soaks into collodion to a slight extent after long immersion, and the 
wet membrane is able to pass sugar, glycerol, iodine, and boric and 
oxalic acids, 

A solution of copper oleate in zzoamy! alcohol was placed within the 
osmometer and carbon disulphide without. Alcohol passed out, but 
carbon disulphide attracted by the oleate and assisted by the alcohol 
passed in so much more rapidly that the level inside rose more than 
eighty inches. «soAmyl alcohol is itself assisted through collodion by 
o-cresol, 

In many experiments the solute diffused out through the membrane 
almost as quickly as the solvent diffused in, hence the observed 
osmotic pressures were small. The author draws the conclusion that the 
direction and extent of osmotic action is largely a question of relative 
solubility. The process is akin to distribution. Osmotic action con- 
sists of a major and minor current in opposite directions, as was 
pointed out by Kahlenberg (Abstr., 1906, ii, 337). Stirring the 


liquids bathing the membranes serves to hasten the osmotic process. 
R. J. C. 


Colour and Hydration. I. G. Poma (Gazzetta, 1910, 40, i, 
176-—193).—The author discusses the work of Magnanini, Hantzsch, 
Abegg, Jones, and others on the colour of salt solutions and hydration 
of the salt molecules. According to Hantzsch, a chemically saturated, 
coloured electrolyte undergoing no change in constitution on dilution 


34—2 


ii, 488 ABSTRACTS OF CHEMICAL PAPERS. 


should exhibit normal optical behaviour as indicated by Beer’s law, 
no matter what its degree of dissociation; in other words, the power 
of absorbing light possessed by the coloured ion is equal to that of 
the non-dissociated molecule. The author has investigated, by means 
of a polarisation spectrophotometer, certain coloured salts under 
conditions not previously employed. 

Nickel sulphate solutions of various concentrations varying from 
0-149 to 2°384N were examined for the parts of the spectrum corre- 
sponding with A=460, 602, and 622yu,, constant values for the 
molecular extinction being obtained in each case. A similar result 
is obtained for a 0°9215-solution of nickel sulphate in 0—2°54/- 
sulphuric acid (compare Hantzsch, Abstr., 1908, ii, 14, 462; 1909, 
ii, 18, 973). As the degree of dissociation of nickel sulphate in 
these different solutions must vary considerably, Hantzsch’s views 
are confirmed. Somewhat less regular is the optical behaviour of 
nickel chloride. 

Also, solutions of nickel sulphate of different concentrations in about 
10N-ammonia solution show constant molecular extinctions, so that 
there exists in the solutions only one metal-ammonia compound, 

Ni(NH,),SO,. 
Similar results are yielded by other nickel salts. When the con- 
centration of the ammonia is gradually increased, the extinction in 
the green (556up) remains unchanged, but in the red (622ypy) and 
yellow (589) it decreases at first, and becomes constant when the 
concentration of ammonia reaches about 91. 

When the amount of sulphuric acid present in a nickel sulphate 
solution is increased considerably, the absorption increases rapidly 
in the blue and violet regions of the spectrum, and shows progressive 
diminution in the yellow and red; the colour of the solution changes, 
at the same time, from emerald-green towards chrome-yellow, and, 
after some hours, part of the salt is deposited as an anhydrous, 
yellow powder. Similar results are given by solutions of nickel 
chloride containing increasing proportions of hydrochloric acid. 
Copper sulphate, in solutions containing larger and larger amounts of 
sulphuric acid, at first maintains its absorptive power unaltered, but 
ultimately the colour fades away entirely. The change in colour of 
cobalt sulphate solution by sulphuric acid is less marked than with the 
above salts. 

The fact that the colours of these anhydrous salts are the same 
as those of their sulphuric acid solutions indicates that the colours 
of the anhydrous ions are those of the anhydrous, non-dissociated 
molecules, whether these are or are not in solution; the ion Ni” is 
hence yellow, Cu" colourless, and Co"* reddish. The characteristic 
colours exhibited by these ions in aqueous solution are due to their 


hydrates : Ni(H,O)n"", Cu(H,O)n"", and Co(H,0),"’. T. H. P. 


Formation, Equilibrium, and Alterations of Crystals in 
an Isothermal Medium. P. N. Pawnorr (Zeitsch. physikal. Chem., 
1910, '72, 385—410).—A mathematical paper dealing with crystal 
formation from the point of view of Willard Gibbs, but the energy 
of the angles is taken into account as well as that of the surfaces. 
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The thermodynamical conditions for the appearance of crystals are 
developed, and the decision as to which new system will form from a 
given liquid is made by means of Ostwald’s rule that the successive 
stages make their appearance in the order of the smallest diniinution 
of free energy. G. S. 


The Re-formation of the Crystalline from the Amorphous 
Condition on Heating Pyrognomic Crystals. Tu. Liesiscu 
(Sitzungsber. K. Akad. Wiss. Berlin, 1910, 350—364).—The heating 
curves of different pyrognomic minerals have been investigated, the 
thermal effects being followed by means of a platinum—platinum 
rhodium thermocouple. The minerals used were gadolinite from 
Ytterby, samarskite, eschynite, and pyrochlore from Miask, euxenite 
from Arendal, tritomite from the syenite of Langesundfjord, and 
orthite from Ytterby. All of them, with the exception of orthite, 
show the pyrognomic phenomenon, and at the point where they begin 
to glow there is a rapid rise in temperature, due to the development 
of heat. This development of heat is connected with the change 
from the amorphous to the crystalline condition, and is independent 
of whether helium is liberated or not. The thermo-luminescence of 
fluorspar is unaccompanied by a development of heat; this is not 
surprising, since there is no change from the amorphous to the erystal- 
line condition. as Me Be 


The System Water-Ammonium Nitrate-Silver Nitrate. 
Frans A. H. ScHREINEMAKERS and (Miss) W. C. pe Baar (Chem. 
Weekblad, 1910, '7, 259—-264).—An application of Schreinemaker’s 
graphic method to the system water—ammonium nitrate—silver nitrate 
at ordinary pressure and between -—19° and 110°. Above 125° 
ammonium nitrate is regular, below this temperature rhombohedral. 
Another form is rhombic, and exists in two modifications, a and £. 
At 85°4° the rhombohedral changes to the a-rhombic form, and this 
passes into the B-rhombic modification at 32°. The double salt, 
NH,NO,,AgNO,, has been isolated, and a detailed investigation 
of the composition of the solutions produced at various temperatures 
between the limits named has been made. A. J. W. 


The Transformation Point of Double Salts. Frans A. H. 
ScHREINEMAKERS (Chem. Weekblad, 1910, '7, 197—203. Compare 
Foote and Bristol, Abstr., 1904, ii, 658).—The author has applied his 
graphic method to the system water—mercuric chloride—barium chloride. 
In a system containing the hydrated salts A, and 2,, which form the 
double salt D, and water there are three possibilities; D may be 
formed from A, and J, either with elimination or addition of water, 
or without elimination or addition of water. A solution in which the 
system A, + B,+D is in equilibrium is called by the author congruent 
when it consists of these components only, dilute when it contains 
more water than that corresponding with A, + B,+D, and concentrated 
when it contains less water. At constant pressure the equilibrium 
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A,+8,+D+solution is non-variant. For dilute solutions three 
reactions are possible : 
1. 4, +B, —D + solution ; 
2. D = A,+B,+ solution ; 
3. 4, +D — B,+ solution. 
For congruent solutions the reaction is : 
4. A, +B,+D = solution. 

When no new phase is formed, as in (4), the author calls the solution 
monogenetic; when one new phase is formed, as in (1) and (3), 
bigenetic ; and when two new phases are formed, as in (2), trigenetic. 

In the system water—mercuric chloride—barium chloride a double 
salt, BaCl,,3HgCl,,6H,O, is formed from BaCl,,2H,O and HgCl., 
which is in equilibrium with its components at 17:2° (Foote and 
Bristol, loc. cit.). The solution is trigenetic. At 0° the solution 
(24:05% BaCl,+46:1% HgCl,) is saturated with BaCl,,2H,O+ 
BaCl,,3HgCl,,6H,O. At 30° the solution (23°2% BaCl, + 55:2% 
HgCi,) is in equilibrium with BaCl,,2H,O+HgCl,, and at 40° 
(22°98% BaCl, + 56-57% HgCl,) with BaCl,,2H,0 + HgCl,. 

A. J. W. 


Velocity of Reaction between Copper Sulphate and 
Potassium [Iodide. EE. OLivert-ManpaLA (Gazzetta, 1910, 40, 
i, 107—112).—In dilute solutions, copper sulphate and potassium 
iodide react with liberation of iodine at a measurable velocity, which 
diminishes as the dilution increases : 2CuSO, + 4KI = 2Cul + 2K,S0, + 
I,. According to Traube (Abstr., 1884, 962) this reaction results 
first in the formation of cupric iodide, which remains unchanged in 
very dilute solutions, but in more concentrated ones is decomposed 
into cuprous iodide and iodine with a velocity increasing with the 
concentration. According to the author’s measurements, the reaction 
between copper sulphate and potassium iodide is of the third order, 
although six molecules take part in it. By applying van’t Hoff’s 
formula for cases in which disturbing actions prevent the order 
of a reaction from being ascertained, namely, 

n = {log(dC/dt) — log(dC’/dt’)} /(logC — logC”), 

where C=A-z2x is the variable concentration at time ¢, and n the 
order of the reaction, the latter is found to be 3, the actual values 
obtained varying from 2°9 to 3°6. The velocity of formation of 
iodine is approximately proportional to the concentration of the 
copper sulphate and to the square of the concentration of the 
potassium iodide; hence the reaction is expressed by the equations: 
CuSO, + 2KI=Cul+K,S80,+I and I+I=I,, or, assuming the pre- 
liminary formation of cuprous iodide, by CuSO,+2KI=Cul,+ 
K,S0,,Cul,=Cul+I, and I[+1=I,. The electrolytic dissociation 
theory is incapable of indicating which of these two schemes is 
the correct one, since the equations Cu+ 2I=Cul+I and Cu+1I+I= 
Cul +I are identical. _o eA 


Atomic Weight Accurately a Function of the Volution 
of Ideal Space-symmetry Ratios. Newman Howarp (Chem. News, 
1910, 101, 181—182, 205).—The author shows that the numbers 
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representing the accepted atomic weights of a considerable number of 
elements can be accurately represented as functions of numbers which 
represent the distance ratios characteristic of the crystalline forms of 
the regular system. 

In the second paper, further equations connecting atomic weights 
and the so-called space-symmetry ratios are given. ‘The author 
supposes that the different values obtained for the ratio of the 
combining weights of hydrogen and oxygen are not errors of experi- 
ment, but depend on the variation of the space-ratios according to the 
particular method of synthesis used in the determination. H. M. D. 


Genetic Connexions between the Chemical Elements. JAmzs 
Morr (8. African J. Sci... 1910, 188—191. Compare Trans., 1909, 
1752; Abstr., 1909, ii, 562 ; Loring, Abstr., 1909, ii, 392, 562).—The 
author’s previous work on the subject is summarised, and a number of 
new relationships between the atomic weights are pointed out. 

Besides numbers of the form 4” and 4n —1, nearly all numbers of 
the form 7n also occur, where » is a whole number, and in this way 
all the atomic weights except 13 are accounted for. 

Many examples of exact relations between atomic weights are quoted. 
These are, however, best shown by the existence of series of elements 
with a constant difference from a lower series. Thus, besides the well- 
known differences of 47 and 88, differences of 23°8, 18-8, 68, and others 
are pointed out. In some cases there is a connexion between the 
magnitude of the difference and the valency ; thus, in the members of 
the 68 series, Ag=Ca+68, Cd=Sc+68°3, In=Ti+67}, etc., the 
valency of the 68 complex is — 1. 

A number of illustrations are also given of the fact that the sum of 
the atomic weights of a number of pairs of elements is equal. G. 5S. 


Relation between the Atomic Weights of Different Groups 
of the Periodic System. K. Scuerinea (Chem, Weekblad, 1910, 7, 
407—409).—In the halogen group are on the following relations : 

F =19=14+(2x2 

Cl = 35°5 =(2 x 14) as 

Br= ne x 14)+(4 x 

I =127=(8x 14)+(6x 
For cyanogen : 


(CN), =52 =(3 x 14) +(4 x 23). 
Manganese cannot be brought into Hd scheme. Analogous relation- 
ships are shown for the other groups of the periodic system, for 
example : 


O =16. 

S =2x16. 

Se =5x16(-1). 

Te =8x 16, A. J. W. 


Energy of the Elements and the Part Remaining in Com- 
binations. Hnergy Theory of Isomerism. ANTONIO QUARTAROLI 
(Gazzetta, 1910, 40, i, 325—379. Compare Abstr., 1904, ii, 538).— 
When two elements, A and B, combine, the quantity of energy lost by 
A depends on B, and that lost by B depends on 4, the total energy 
developed being a function of A and B, 4 (A,B). In the formation of 
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a compound, ABC, from (1) AB and C, and (2) BC and A, the amounts 
of energy evolved will, in general, be different in the two cases, that 
is, ¢(AB)+¢4(AB,C) will not be equal to ¢(BC)+¢4(BC,A); the 
energy-contents of the two compounds, 4 BC, will, therefore, be unequal, 
and the compounds will be isomeric in the sense of Ostwald’s conception 
of isomerism. The author represents the different elements by so 
many vectors, the length of each of these representing the total energy 
contained in the atom of the element and the direction the particular 
tendency which the element has of yielding more or less energy in 
combining with one rather than with another element. On this 
foundation, a system is developed of determining energy constants 
which represent the transformations of energy occurring in chemical 
processes, just as the atomic constants represent the weight relations. 
For a number of elements values are given representing the energy 
constant, r= ,/a?+y*+2", and the three vector-components, 2, y, and 
z, and it is shown how an approximate representation may be obtained 
of the differences between the heats of formation of fluorides and 
chlorides, chlorides and iodides, chlorides and bromides, chlorides and 
oxides, chlorides and hydrides, etc. The method is applied also to the 
residual energy of combined elements and combination of compounds 
with elements or compounds, such as the union of oxides and anhydrides 
with oxygen, to water of crystallisation, double salts, molecular 
combination of neutral salts with acids, ete. 

The experimental investigations show that the slightly soluble salts 
of dibasic or, in general, polybasic acids occur frequently in two forms: 
(1) a voluminous, amorphous form, in which the metallic atoms are 
united unequally to the acid residue, so that one may be separated 
before the other with formation of an acid salt, and (2) a crystalline 
form, in which the metallic atoms are united similarly to the acid 
residue, and can only be displaced simultaneously, a deficiency of a 
strong acid liberating only free acid. Thus there exist two forms of 
dicalcium (or dibarium) phosphate, one transformable by gradual 
addition of hydrochloric or phosphoric acid into the monocalcium 
phosphate, and the other not so transformable; the former is capable 
of combining with a further quantity of lime to give tricalcium 
phosphate, the latter not. Also, trilithium phosphate exists in two 
forms ; one, the more soluble, hydrolysable and transformable into the 
dilithium salt, and the other, non-hydrolysable and giving only mono- 
lithium phosphate, even with deficiency of acid. 

It is shown that, in general, with inorganic compounds, although 
the theory of valency can, in certain cases, establish numerical relation- 
ships between the atoms entering into combination, yet it is not 
adapted to furnish structural formule in accord with the reactions and 
energy relations of the compounds. This is the case even with the 
more simple compounds, and especially so as regards the formule of 
complex minerals. T. H. P. 


The Nature of the Forces of Attraction between Atoms 
and Molecules. R. D. Kuzeman (Phil. Mag., 1910, [vi], 19, 
783—809).—Starting from the assumption that the attraction between 
two molecules of the same kind is given by ¢(z)(Xcq)?, where (2) is a 
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function of the distance between the molecules, and Scq is the sum of 
a number of constants each of which refers to an atom of a molecule 
and is independent of all conditions except the nature of the atom, a 
number of expressions have been developed on the same lines ds has 
been done by Einstein, and the values of c, for the different atoms 
involved have been found from one of these expressions for numerous 
compounds from the data of Ramsay and Shields. This value is 
proportional to the square root of the atomic weight or to the chemical 
valency (Traube). With regard to the function ¢(z), it is deduced 
that for distances below a centimetre the attraction probably varies 
inversely as the fifth power of the distance of separation of the 
molecules. The conditions for two molecules separating after collision 
instead of remaining combined is that the kinetic energy of either must 
be greater than the potential energy due to their attraction when they 
are in contact. This gives for the inferior limit of the distance of 
separation of two hydrogen molecules at 0°, a value 1°34 x 10-8, in good 
agreement with the accepted molecular diameter. Since the function 
cq is additive, the diameter of a molecule must be less than one-tenth 
of the distance of separation of the molecules in the liquid state, and 
the average diameter of the atom in a complex molecule like ether is 
so small as to suggest that atoms contract on combining to form a 
molecule. F. 8. 


Distinction between and Knowledge of the Different Kinds 
of Isomerism. A. Fock (Ber., 1910, 48, 1318).—The author 
considers that his views on isomerism (this vol., ii, 23) are in agreement 
with those of Kruyt (this vol., ii, 285), and not in contradistinction to 
them. a. Bs 


Brownian Movement and the Real Existence of Mole- 
cules. JEAN Perrin (Kolloidchemische Bethefte, 1910, 1, 221—300). 
—The paper gives a summary of work which, in part, has been already 
published (compare Abstr., 1908, ii, 927). The chief conclusion at 
which the author arrives is that the Brownian movement of colloidal 
suspensions and the movement of molecules are of the same type, and 
are due to the action of the same forces. The fact that molecular 
magnitudes calculated from observations on the Brownian movement 
are in agreement with the values obtained by the generally recognised 
methods is regarded as affording evidence in favour of the real exist- 
ence of molecules. H. M. D. 


Gas-Filling Apparatus for Lecture Purposes. Wo.Lreane 
Lennard (Chem. Zeit., 1910, 34, 471).—A convenient apparatus for 
filling cylinders by displacement with injurious gases, whether heavier 
or lighter than air. L. DE K. 


Improved Kipp Apparatus. Lxro Gutmann (Zeitsch. angew. 
Chem., 1910, 28, 728—729).—The apparatus (see Fig.) differs from 
the original Kipp apparatus by being furnished with stopcocks, a and 6, 
also with a three-way cock, c, in connexion with a tube, d, dipping 
into the water contained in the vessel, D. As soon as the acid in B 
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is spent, a is turned so that no more acid can enter from A, the com- 
munication with the wash-bottle is interrupted at e without altering the 
position of stopcock ce, 
6 is opened, and the 
spent acid is drawn off. 
bis then again closed, 
the communication with 
the wash-bottle is re- 
stored, and, after open- 
ing a, fresh acid is 
poured into A. 
In order to prevent 
the mixing of the al- 
most fresh acid in A 
with the partly ex- 
hausted acid in C, the 
stopcock @ (when the 
apparatus is not being 
used) is closed, while 
stopcock ¢ is opened 
in the direction towards 
D. The tube dand the 
water in D serve to 
carry off and absorb 
any hydrogen sulphide 
evolved. Later, the tube d is taken out of the water to prevent 
regurgitation of water into B. L. DE K, 


Extraction Apparatus. Norman Roserts (Amer. Chem. J., 1910, 
43, 418—424).—An apparatus is described which consists of a series 
of extractors, placed either vertically one below another, or arranged 
obliquely, each somewhat lower than that preceding it. Each ex- 
tractor consists of an outer vessel containing an inner vessel, provided 
with a gauze bottom, in which is placed the material for extraction. 
The liquid after passing through the inner vessel accumulates in the 
outer vessel, from which it passes by a side-arm to the inner vessel of 
the next extractor of the series. In this way, the solvent, after 
circulating through each extractor of the series, reaches the boiling 
apparatus, in which the solvent is distilled off and the extract 
accumulates. The vapour of the solvent passes through a condenser, 
which returns the liquid to the first extractor of the series. This 
apparatus and suitable supports are described in detail with the aid 
of diagrams. It has been found useful for the extraction of maize 
meal with ether. E. G. 


A New Form of Hot Filtering Apparatus. VIKTOR 
Brupny (Zeitsch. wiss. Mikroskopie, 1910, 26, 418—421).—A form of 
hot-water funnel designed for employment in biological laboratories, as 
being capable of regulation through a wide range of temperature ; it 
enables broths and agars to be filtered at their most suitable consis- 
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tency. It can be heated by electricity, or high boiling liquids such 
as glycerol or paraffin wax can be employed. A sketch with full 
details is given in the original. #. M. G. M. 


Inorganic Chemistry. 


Bebaviour of Water at High Pressures and Low Tempera- 
tures. Gusrav TammMann (Zeitsch. physikal. Chem., 1910, '72, 
609—631l. Compare Xrystallisieren und Schmelzen, Leipzig, 1903 ; 
Abstr., 1909, ii, 878).—The regions within which the different forms of 
ice can be realised are more accurately defined, and a new unstable 
form of ice, ice IV, is described. 

Ice II and ice III have been prepared, and the pressures observed 
during the transformation of the forms into ordinary ice (ice I), and the 
corresponding temperatures have been determined. The curve which 
divides the region within which ice [II cannot exist from that in which 
it can be realised, the so-called realisation-curve, coincides with that for 
ice II. This may be taken as indicating that the process of trans- 
formation of ice II into ice I is essentially the same as that of ice III 
into ice I, and it probably consists in the formation of double molecules 
from the single molecules of which ice II and ice III presumably 
consist. 

The spontaneous crystallisation of ice [ and ice III has been inves- 
tigated. It was found that up to pressures of 2500 kilograms ice I 
invariably results from the spontaneous crystallisation of water. 
Even in the ice III region, the spontaneous crystallisation of ice I 
occurs more readily than that of ice III up to 2500 kilograms. Above 
the latter pressure, ice III forms, and as it has a smaller volume than 
the water from which it is formed, a vessel in which the pressure is 
greater than 2500 kilograms will not serve to demonstrate the ex- 
pansive force of ice. 

Two series of measurements were made of the temperatures and 
corresponding pressures at which ice which has spontaneously crystal- 
lised under high pressures begins to melt. In the course of the 
experiments, observations were made indicating that in some cases 
water spontaneously crystallises to a new unstable form of ice, ice IV, 
closely allied to ordinary ice, and readily changing into the latter. It 
was obtained most satisfactorily by cooling water very slowly in a 
dilatometer until it begins to crystallise between —5° and —7°; it is 
then completely solidified by cooling to — 15°, and then the temperature 
is slowly raised. In some cases the increase of volume is regular up to 
the melting point, indicating that only ice I is present; in other cases 
there is a marked expansion before melting, corresponding with the 
transformation of ice [V to ice I. G. 8. 
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Behaviour of Chlorates, Perchlorates, Iodates, and Bromates 
towards Reducing Agents. Dioscorrmpe ViTaui (Atti Soc. Stal. 
Progr. Sci. Padova, September 1909; Giorn. Farm. Chim., 1910, 59, 
18—19. Compare Venditori, Abstr., 1908, ii, 63)—The reducing 
agents employed by the author are hydrogen sulphide, ammonium 
sulphide, hydrazine sulphate, ferrous ammonium sulphate, sulphurous 
and nitrous acids, zinc in presence of potassium hydroxide or dilute 
sulphuric acid, phosphorous, hypophosphorous and oxalic acids, 
aluminium and sulphuric acid diluted with an equal volume of water, 
iron and dilute sulphuric acid, and formic acid. In general, chlorates 
and perchlorates behave differently towards these reagents, the former 
being reduced, and the latter either undergoing no change or being 
very slightly reduced. In some cases this difference in behaviour is 
so marked as to allow of the detection of traces of a chlorate in a 
perchlorate. On the other hand, both iodates and periodates are 
reduced by the same reducing agents, both kinds of salt undergoing no 
change in some few cases. Bromates are also reduced by the above 
reducing agents. Z, Mi. P. 


Ultra-microscopy of Iodine Solutions. J. Amann (Zettsch. 
Chem. Ind. Kolloide, 1910, 6, 235—238).—Solutions of iodine in 
different solvents have been examined by means of the ultra-microscope. 
The violet solutions in carbon disulphide, chloroform, and carbon tetra- 
chloride, and the yellowish-brown solutions in aniline, dimethylaniline, 
and phenol, are devoid of ultra-microscopic particles, Large numbers 
of particles are present in the brown solutions yielded by ethyl alcohol, 
methyl alcohol, acetone, glycerol, turpentine, amy] alcohol, terebenthene, 
and aqueous sodium iodide, and also in the violet solutions given by 
various petroleums. Benzene, toluene, xylene, acetic acid, ethyl 
acetate, propyl alcohol, water, and hydrogen peroxide give solutions 
which contain relatively few particles. 

It has been found that the ultra-microscopic character of some of 
these solutions is completely changed when they are subjected to the 
influence of yellow or white light. The solutions in benzene, toluene, 
and xylene are specially photo-sensitive, and clouds of ultra-microscopic 
particles are rapidly formed when such solutions are illuminated by 
white light, This change is accompanied by a change in colour, the 
solutions assuming a brownish tint. When the light is removed, the 
brown solutions return to their original violet-red colour, and the 
ultra-microscopic particles disappear. In some other cases in which 
light causes the formation of colloidal particles there is no obvious 
change in the colour of the solutions. In consequence of the adsorption 
of the colloidal particles by the glass of the containing vessel, the 
ultra-microscopic particles disappear in many cases after a time, and 
optically clear solutions are obtained. H,. M. D. 


Elastic Sulphur Resembling Caoutchouc. P. P. von WErMARN 
(Zettsch. Chem. Ind. Kolloide, 1910, 6, 250—251; J. Russ. Phys. Chem. 
Soc. (Phys. part), 1910, 42, 159—160)—When molten sulphur is 
poured in a thin stream into liquid air, a fibrous form of sulphur is 
obtained, which possesses remarkably well-developed elastic properties. 
This elastic condition is transitory, and after about half an hour the 
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transparent fibrous sulphur becomes cloudy and changes into plastic 
sulphur. After twenty-four hours, the plasticity disappears and the 
sulphur becomes non-transparent and brittle. H. M. D. 


Constitution of Dithionates and Sulphites. Henri 
BauBiany (Compt. rend., 1910, 150, 973—976. Compare this vol., 
ii, 125).—The formation of dithionates on heating silver sulphite or 
silver sodium sulphite shows that dithionic acid is composed of two 
sulphoxyl radicles, (SO,H),, and lends no support to the formula, 
SO,°OH, suggested by Kolbe (1879). The reconversion of sodium 
dithionate into sodium sulphite by the action of metallic sodium 
(Spring, 1874) favours the unsymmetrical formula for the sulphites, 
M:SO,°OM, suggested by Odling, and thus falls into line with the 
evidence adduced by Strecker, Schwicker, and others. R. J.C. 


Tellurium. I. The Mutual Behaviour of the Hlements 
Sulphur and Tellurium. Frans M. Jazcer (Proc. K. Akad. 
Wetensch. Amsterdam, 1910, 12, 602—617).—With the object of 
deciding the question as to whether sulphur and tellurium enter into 
combination, the author has investigated the nature of the cooling 
curves for mixtures of sulphur and carefully purified tellurium. The 
graphic representation of the freezing-point data indicates that there 
is no definite compound formed, but that the elements yield two series 
of mixed crystals of different crystalline form. The freezing-point 
diagram is similar to that which has been frequently observed with 
isodimorphous substances. The eutectic temperature is 106°. 

The behaviour of tellurium towards the sulphides of the alkali and 
alkaline-earth metals is closely analogous to that of selenium and 
sulphur. Compounds containing tellurium and sulphur are obtained, 
and these may be regarded as derived from the polysulphides by 
partial replacement of the sulphur by tellurium. A barium compound, 
the composition of which agreed closely with the formula BaS,Te,, 
was obtained in well-formed, large, yellow, transparent, triclinic- 
pinacoidal crystals [a:b:¢ = 1°6835:1:1°5515 ; a=113°7}', B=124°13, 


y= 77°39’). 
Basic tellurium a Te,0,(OH)NO,, forms rhombic-bipyramidal 
crystals [a:b:c=0°590:1:0° 607]. H. M.D. 


Preparation of Anhydrous Nitrates by Double Decom- 
position. Antoine Gunz and F, Martin (Bull. Soc. chim., 1910, [iv], 
7, 313—326).—It has been shown already (Abstr., 1909, ii, 1019) 
that anhydrous metallic nitrates may be prepared by the action of 
nitric anhydride on the corresponding hydrated nitrates. An attempt 
has now been made to prepare anhydrous nitrates by the action of 
finely divided metals on silver nitrate in presence of ionising dry 
solvents, such as acetone, benzonitrile, or liquefied ammonia, and additive 
compounds obtained in these reactions are described. 

Reduced copper in powder reacts with silver nitrate in presence 
of acetone, giving a blue solution, which on evaporation becomes 
viscous, evolves nitrous fumes, and finally explodes. If, however, the 
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solution, concentrated to contain 30% acetone, is poured into dry 
ether and the mixture cooled, blue crystals, m. p. — 28°, are deposited ; 
this material, when exposed under reduced pressure, is converted into 
a pale blue powder, m. p. 115°, of the formula 5Cu(NO,),,4COMe.,, 
Manganese behaves in like manner, but no definite compound could 
be isolated. Reduced iron and aluminium powder do not react in 
this way. A similar reaction takes place in benzonitrile, but in this 
case the additive compounds can be isolated by evaporation. The 
manganese nitrate compound, 2Mn(NO,),.,PhCN, is a pale brown, 
crystalline mass, which melts and partially decomposes at 120°, and at 
150° evolves nitrous fumes and leaves manganese oxide. Water 
dissolves and partly decomposes it. The copper nitrate product, 
4Cu(NO,),,PhCN, 
is a green powder, which decomposes at 150°. Alumivium and iron 
do not react in this way. 

In using liquefied ammonia, the reacting substances are placed in a 
tube, and ammonia is condensed on them by means of a freezing mix- 
ture. The tube is then placed in a steel cylinder, and set aside until 
the reaction is complete. More liquefied ammonia is added, and the 
solution obtained allowed to evaporate spontaneously, special pre- 
cautions being taken to avoid the admission of moisture. In all 
cases the ammoniacal compound of the nitrate crystallises sponta- 
neously from solution in liquefied ammonia. The following products 
were prepared: Mn(NO,),,9NH,, colourless crystals, becoming brown 
in air and light ; Ni(NO,),.,9NH,, pale violet crystals ; 

Co(NO,),,9NH,, 

orange-red spangles ; and Cu(NO,),,7NH,, small, blue crystals, which, 
under reduced pressure and in presence of sulphuric acid, pass into the 
compound Cu(NO,),,4NH,, which forms pale blue crystals with a 
violet tinge, and is probably identical with Kane’s product (Ann. 
Chim. Phys., 1839, '72, 273). Horn’s compound (Abstr., 1908, i, 121) 
could not be obtained. All these products are decomposed by water 
with the formation of metallic hydroxides ; they evolve ammonia when 
exposed under reduced pressure or when heated slowly, although they 
all evolve nitrous fumes before losing all their ammonia. When 
rapidly heated they decompose, in some cases explosively. 

With iron, no homogeneous ammoniacal compound could be 
prepared. 2 &. Be 


Monoperphosphoric Acid and Perphosphoric Acid. JvLius 
ScuMIDLIN and Paut Massini (Ber., 1910, 43, 1162—1171).—Electro- 
lysis of solutions of phosphoric acid and its salts does not give rise to per- 
phosphoric acid, neither does orthophosphoric acid react with hydrogen 
peroxide. When, however, phosphoric oxide or meta- or pyro-phos- 
phoric acid is treated at low temperatures with 30% or stronger 
hydrogen peroxide and the reaction mixture afterwards diluted with 
ice-water, a solution is obtained which has oxidising properties similar 
to those of Caro’s acid. Jt will even oxidise manganous salts to per- 
manganic acid in the cold, a reaction which is not shown by Caro’s 
acid. The analysis of the per-acid thus obtained was carried out by 
determining the maximum amount of oxygen which a molecule of 
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phosphoric acid could combine with ; the excess of hydrogen peroxide 
was determined by titration with permanganate, and the amount of 
per-acid formed by measuring the iodine liberated immediately from 
potassium iodide. The results point to the formula H,PO,; or 
PO(OH),°0°OH, 

the monoperphosphoric acid thus being derived from orthophosphoric 
acid no matter whether phosphoric oxide or meta- or pyro-phosphoric 
acid is used in the preparation. 

Neither salts nor a benzoyl derivative (compare Abstr., 1909, ii, 566) 
could be isolated ; the solutions decompose on concentration, although 
fairly stable when dilute. In the change from the per-acid to ortho- 
phosphoric acid there is no change in basicity, as is the case with 
Caro’s acid. Acid solutions give no precipitates with salts of the 
heavy metals ; neutral solutions give precipitates of the salts of mono- 
perphosphoric acid, but they rapidly change to the ordinary phosphates 
with evolution of ozonised oxygen. 

When hydrogen peroxide is treated with a large excess of pyro- 
phosphoric acid, a perphosphoric acid of the composition H,P,O, is 
formed in small quantity in addition to monoperphosphoric acid. 

Electrolysis of a dilute solution of phosphoric acid containing 
hydrogen peroxide gives rise to monoperphosphoric acid at the anode ; 
this oxidation probably depends on the formation of perhydroxy] anions, 
HOO’. 

Perphosphoric acid is not produced when ozone is led over phosphoric 
oxide. When, however, ozone is led over sulphur trioxide or through 
a solution of fuming sulphuric acid, persulphuric acids are formed. 
The monohydrate of sulphuric acid and ozone does not give rise to per- 
sulphuric acid, 

A pernitric acid is not formed by the interaction of hydrogen 
peroxide and nitrogen peroxide. The pernitrous acid discovered by 
Raschig (Abstr., 1908, ii, 30) does not oxidise manganous salts, so 
that the authors consider it to be a hydroperoxide ester of nitrous 
acid, O:N-O-OH, and not a true per-acid. Its great instability is 
accounted for by its ready transformation into nitric acid. T. S. P. 


Compounds of Sulphur and Phosphorus. VII. Phosphorus 
Pentasulphide, P,S,,(P.8,). ALFRED Srock [with Berta Herscovictr] 
(Ber., 1910, 48, 12283—1228).—A mixture of 100 parts of purified red 
phosphorus with 260 parts of sulphur (2P:5S, with 1% excess of 
sulphur) is heated to the distillation point, as described in the pre- 
paration of tetraphosvhorus trisulphide (this vol., ii, 200). The 
finely powdered product is then heated in an evacuated sealed tube for 
several hours at 700°, and the resulting mass recrystallised several 
times from carbon disulphide ; the crystals are finally dried at 100° in 
a current of hydrogen. 

Phosphorus pentasulphide forms light yellow crystals, which sinter 
at 286—288°, m. p. 290°, and b. p. 513—515°/760 mm.; it has 
D1" = 2-09, and is soluble in carbon disulphide to the extent of 1 part 
in 450 at room temperature, 1: 550 at 0°, and 1:1200 at — 20°. The 
molecular weight in carbon disulphide solution varies from 415 to 436, 
so that the molecular formula is P,S,,. At 600° the vapour density 
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corresponds with the formula P,S, ; at higher temperatures dissociation 
takes place (compare Abstr., 1908, ii, 274). zr. &. ®. 


Colloidal Boron. F.'Aczno and E. Barzerti (Atti R. Accad. 
Lincei, 1910, [v], 19, i, 381—382).—By treating powdered amorphous 
boron, obtained by heating boric anhydride with powdered magnesium, 
repeatedly with water and decanting the latter, a reddish-brown 
colloidal solution of boron is obtained, which may be kept for some 
months without change. Faint traces of an electrolyte suffice to bring 
about rapid and complete precipitation of the boron, whilst hydrogen 
peroxide is decomposed by colloidal boron, which at the same time 
undergoes oxidation to boric acid. The colloidal solution possesses a 
very high resistance, and when it is electrolysed, the positive electrode 
becomes coated with a thin layer of amorphous boron, whilst the 
negative one remains clean; colloidal boron is hence electrically 
negative. 7. a 2. 


History of Colloidal Silicic Acid. Paun Wa.pen (Zeitsch. 
Chem. Ind. Kolloide, 1910, 6, 233—235).—The author recalls the fact 
that the solubility relationships connected with the colloidal nature of 
silicic acid were systematically investigated by Bergman in 1779. 
Quotations are given from Bergman’s paper. H. M. D. 


Alkali and Alkali-earth Amalgams. Gzorce McP. Samira and 
H. C. Bennett (J. Amer. Chem. Soc., 1910, 32, 622—626).—In the 
earlier paper (Abstr., 1909, ii, 663) it was pointed out that in the 
electrolytic preparation of the alkali and alkali-earth amalgams, the 
crystals obtained on filtration often contain a higher proportion of the 
alkali metal than that obtained by Kerp and Béttger (Abstr., 1900, ii, 
656). The work of these authors has therefore been repeated, the 
mother liquor left on filtration being removed by means of a centrifugal 
machine. The results of these experiments indicate the existence of 
the compounds : CsHg,,, RbHg,., KHg,,, NaHg,;, LiHg;, BaHg,,, and 
SrHg,,.. Of these indications, however, only those for the sodium and 
lithium compounds can be regarded as trustworthy, whilst the others 
merely prove that, in the general formula MHg,, the maximum value 
of » is 12. By means of determinations of the specific volumes of 
amalgams of varying composition, Maey (Abstr., 1899, ii, 547) deduced 
the existence of LiHg,, LiHg,, and other compounds richer in lithium, 
but failed to obtain evidence of a sodium amalgam of higher mercury 
content than NaHg,. The existence of the compound NaHg, 
described by Kerp and Biéttger (oc. cit.), is very doubtful. 

Although mercury itself will not adhere to such metals as platinum 
and iron, even very dilute alkali and alkali-earth amalgams readily do 
so. This is shown to be probably due to the inferior cohesion of the 
amalgams rather than to any chemical reaction. E. G. 


Solubility of Potassium Iodide in Methyl Alcohol. Mu1ec- 
ZYSLAW CENTNERSZWER (Zeitsch. physikal. Chem., 1910, 72, 431—438). 
—The complete solubility curve of potassium iodide in methyl alcohol 
up to the critical temperature of the solution has been determined by 
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Alexéeff’s method, the sealed tubes being half filled with the mixture. 
The maximum solubility occurs at 192°, the solution containing 29°6 
grams of the salt in 100 grams ; the solubility at the critical temper- 
ature, 266°, is about 8°64 grams in 100 grams. The temperature- 
coefficient of the solubility attains its maximum between 25° and 80°, 
and diminishes up to 192°, when it becomes zero. The temperature at 
which the boundary between liquid and vapour disappears on heating 
in the presence of excess of potassium iodide depends on the extent 
to which the tubes are filled ; it gradually rises from 243°4° to 266°6°, 
when the solution in the tubes is increased from 15% to 46% of their 
volume, but falls to 263°9° when the tube is 50% full. 

The effect of a number of other inorganic salts in raising the critical 
temperature of methyl alcohol and their solubility at the critical 
point, in grams per 100 c.c. of solution, have been determined with the 
following results: potassium chloride, elevation 0°, solubility zero ; 
sodium chloride, 1°2°, 0°1%; potassium bromide, 1°2°, 0°2%; barium 
bromide, 0°7°, 0°4%; sodium bromide, 50°, 0°99%; mercuric chloride, 
2°6°, 1:2% ; cadmium chloride, 4°6°, 1:5%; potassium iodide, 2°6°, 8°6%. 
Mercuric bromide, mercuric iodide, and cadmium iodide are readily 
soluble at the critical temperature. G. 8. 


Transformations in Mixed Crystals of Sodium and Potass- 
ium Sulphates. Ricwarp Nacken (Centr. Min., 1910, 262—271. 
Compare Abstr., 1907, ii, 611).—The author’s previous results are 
compared with those of Jinecke (Abstr., 1908, ii, 841) for the 
transformations in the same system. The arrests on the cooling 
curves are sharp, and do not indicate a transformation extending over 
a range of temperature in mixtures containing from 50 to 75 
molecular % of potassium sulphate. It is probable that Jiinecke’s 
mixtures were insufficiently stirred, and did not reach complete 
equilibrium. The results are confirmed by microscopical examination, 
a mixture having the formula Na,SO,,3K,SO, being perfectly 
homogeneous. Co. &. @. 


Technical Preparation of Borax. I. Mario G. Levi and 
S. CasTELLANA (Gazzetta, 1910, 40, i, 138—176. Compare Gazzetta, 
1907, 37, ii, 562).—The author’s experiments deal with (1) the erys- 
tallisation of borax, and (2) the reaction between sodium chloride and 
boric acid. The results obtained in the latter part of the work are 
as follows. 

The reaction between sodium chloride and boric acid does not take 
place below 140°, the velocity then increasing somewhat, in either 
absence or presence of superheated steam, and reaching a maximum at 
about 200°, corresponding with a yield of approximately 15% of borax ; 
further rise of temperature, even up to 400° to 500°, is without influence 
on the extent to which the reaction proceeds. The reaction proceeds 
rapidly at a bright red heat, but is readily completed only at about 
1000’; within these limits of temperature the velocity is increased 
about ten times by the presence of water vapour. Boric anhydride, 
obtained by the fusion of boric acid, reacts well at about 1000° with 
sodium chloride, the velocity being about the same as with orthoboric 
acid, and free chlorine being liberated. | Anhydrous borax can be 
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heated to beyond its fusion point without undergoing any alteration 
in composition, but when it is fused in presence of water vapour, 
hydrolysis and abundant formation of boric acid take place. 

The fact that the above reaction does not proceed appreciably below 
a temperature of 140° is undoubtedly connected with the formation of 
pyroboric acid, which, among the acids formed by the dehydration of 
orthoboric acid, is sufficiently fixed to displace hydrochloric and 
probably also other strong volatile acids (compare Mendini, Boll. chim. 


farm., 1895, 34, 705). a A 


Action of Hydrogen Peroxide on Silver (Sub-)bromides. 
A. P.H. Trivexi (Chem. Weekblad, 1910, '7, 351—353, Compare Trivelli, 
Abstr., 1909, ii, 455 ; and Chem. Weekblad, 1909, 6, 525—530).—The 
author’s contention that the reduction of photo-bromides by hydrogen 
peroxide cannot be explained by the composition mAg +(n—m)AgBr, 
and that it accords with the formula Ag,Brp_m, since bromide is 
indifferent to hydrogen peroxide, was disputed by Luther, who 
considered that the reduction of the silver bromide might either be 
due to the presence of colloidal silver, or to the silver bromide being 
a@ component of an absorption compound with colloidal silver. The 
author considers that Luther’s results do not invalidate the conclusions 
drawn by him from the results obtained in his former investigation. 

A. J. W. 


Ostwald’s Law of Step-by-Step Transformation and the 
Photochemical Decomposition of Silver Halides. A. P. H. 
Trivettr (Chem. Weekblad, 1910, ‘7, 404—406).—Ostwald’s law 
supports the theory that the decomposition of silver halides into 
silver and halogen is attended by the intermediate production of 
silver sub-halides, and is opposed to the view that colloidal silver is 
formed directly from silver halides. These substances have the power 
of forming photochemical sub-halides only when in the solid state, and 
not in the liquid state, but silver halides in solution are reduced by 
chemical “developers” to sub-halides. The presence of alkali metal 
halides or ammonia induces reduction to metallic silver. The 
chemical “developer” may be regarded as a special solvent for the 
silver halide, the polymeric form of which goes into solution as a 
complex anion. Of the three sub-halides,.the green variety is most 
sensitive to light, the red least, while the blue occupies an intermediate 
position. A. J. W. 


Silver Antimonides. Tx. Lizxniscu (Sitzungsber. K. Akad. Wiss. 
Berlin, 1910, 365—370).—Petrenko (Abstr., 1906, ii, 667) has shown 
that silver and antimony form the compound Ag,Sb, and also that the 
saturated mixed crystals have a composition approximating to the 
formula Ag,Sb. The author finds that the cooling curve of a fusion 
of a mixture of silver and antimony containing 84°38% of silver, which 
corresponds approximately with the formula Ag,Sb, shows a break at 
787°, and a second arrest at 556°. The resulting solid showed the 
presence of mixed crystals in a matrix of the compound Ag,Sb. The 
mixed crystals have the same crystalline form as silver. 

A specimen of regular silver antimonide from Andreasberg contained 
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83-90% Ag and 16°17% Sb, which corresponds approximately with the 
formula Ag,Sb; D 10°05. The cooling curve of a fused sample was 
similar to that obtained with the synthetical Ag,Sb, there being a 
break in the curve at 756° and an arrest at 556°. 

Analysis of seven different samples of rhombic silver antimonide from 
Andreasberg gave percentages of silver varying from 74°41 to 75°86. 
This is slightly more silver than corresponds with the formula Ag,Sb, 
which probably represented the original composition of the crystals, 


but owing to weathering the percentage of silver has increased. 
z. 8. P. 


Action of Carbon Dioxide and of Air on Bleaching Powder. 
Ropert L, Taytor (J. Soc. Dyers, 1910, 26, 115—117).—In deter- 
mining the action of carbon dioxide and of air on bleaching powder, 
the issuing gases are passed through an V/10-solution of sodium 
arsenite. This solution is then divided into two parts, one part being 
titrated with iodine and the chlorine in the other titrated with silver 
nitrate. The chlorine and hypochlorous acid are thus obtained, the 
equations being As,O,+2Cl,+2H,0=As,0;+4HCl and As,O,+ 
2HOCI = As,O, + 2HCl. 

Carbon dioxide acts on bleaching powder, either in the solid state 
or in solution, with liberation of chlorine only. The action is thus 
the same as that of sulphuric or nitric acid, and it is assumed that in 
this case, also, hydrochloric acid is liberated, decomposing the hypo- 
chlorous acid. Air, free from carbon dioxide, liberates only hypo- 
chlorous acid. If ordinary moist air, containing carbon dioxide, is 
used, both chlorine and hypochlorous acid are obtained, the proportion 
of the former continually increasing. C. H. D. 


Dimorphism of Calcium Carbonate. Hans Leirmrier (Jahrb. 
Min., 1910, i, 49—74).—Solutions of calcium carbonate in carbonated 
water, to which different proportions of magnesium sulphate or 
chloride had been added, were kept in narrow-necked flasks for three 
months at temperatures of 2°, 10°, or 20°. At the lowest temperature 
only calcite was formed. At 10° and 20° there were deposited, 
together with crystals of calcite, curved rhombohodra of dolomite and 
minute, acicular crystals of aragonite. A larger proportion of 
aragonite was formed at the higher temperature and in solutions 
containing more of the magnesium salt. ‘The presence of the 
magnesium salt has also a marked influence on the habit of the 
calcite crystals. 

These results are discussed in connexion with the modes of occur- 
rence of aragonite in nature. It is pointed out that mineral waters 
that deposit aragonite contain magnesium salts in solution. 


L. J.S. 


Calcium Silicides. Otro Héniescumip (Zeitsch. anorg. Chem., 
1910, 66, 414—417).—The formule Ca,Si,, and Ca,,Si,9, proposed by 
Kolb (this vol., ii, 35) for the products obtained by him, are in- 
consistent with the results obtained by the author (Abstr., 1909, ii, 
808) and others, The reaction remained incomplete in Kolb’s 
experiments, as the material was not completely fused, and indefinite 
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mixtures were obtained. Kolb’s silicones and nitrides are also 
mixtures, ©. H. D. 


Permeability of Glass for Vapours. ConsTaNTIN ZENGELIS 
(Zeitsch. physikal. Chem., 1910, ‘72, 425—430).—As Stock and 
Heinemann (Abstr., 1909, ii, 563) and Landolt (Abstr., 1909, ii, 
1005) have been unable to confirm the author’s statements as to the 
passage of vapours through glass (Abstr., 1909, ii, 134), the experi- 
ments have been repeated, and the earlier results confirmed. The 
objections of the above-mentioned authors, that the effect on the 
silver leaf might be due to coal-gas or to some impurity in the paraffin, 
are shown to be untenable. 

An attempt was also made to detect a loss of weight when iodine or 
bromine is kept in sealed flasks, but the results were somewhat irregular. 
The weight of a sealed Erlenmeyer flask containing iodine diminished 
regularly, although very slightly, with time, but, except in one case, 
sealed distilling flasks containing the same substance showed no definite 
change of weight after keeping for three months. G. 8. 


Solubility of Magnesium Ammonium Sulphate. Jonn 
Loruian (Pharm. J., 1910, [iv ], 30, 546).—A re-determination of the 
solubility of crystallised magnesium ammonium sulphate ; the results 
are much higher than those on record. Tne weight of the double 
salt dissolved by 100 grams of water is 18°22 at 1:1°; 20°72 at 5°; 
22°48 at 10°; 24°08 at 15°; 24°81 at 15°5°; 28:26 at 20°5°, and 
33°33 at 27°2°. L. ve K. 


Thallous Selenate, T!,SeO,. R. TH. Guauser (Zeitsch. anorg. 
Chem., 1910, 66, 437—438).—Thallous selenate may be prepared by 
fusing selenium with ten times its weight of thallous nitrate, or 
by heating the theoretical proportions of thallous nitrate and selenium 
dioxide. The salt melts above 400° to a yellow liquid, becoming 
white on cooling. C. H. D. 


Special Bronzes. I. Lead Bronzes. Ferperico Giouirri and 
M. Marantonio (Gazzetta, 1910, 40, i, 51—77).—With a view to 
obtaining information concerning the structure of the lead bronzes 
containing about 10% of tin and 20% of lead, which are used largely 
for anti-friction purposes, the authors have investigated the ternary 
system copper-tin—lead, limiting themselves to alloys containing less 
than 20% of lead or 25% of tin. 

Investigation of the binary system copper—lead shows that these 
metals form no definite compound, and that they are only incompletely 
miscible in the liquid state and not at all in the solid state; the 
eutectic point is practically coincident with the m. p. of lead. 

In the ternary alloys, the tin is always present in the form of the 
copper compound, Cu,Sa or Cu,Sn, or a solid solution of these two. 
The results obtained with a number of alloys are fully discussed with 
the help of a space-diagram. 

As regards hardness, this is not modified appreciably in alloys con- 
taining less than 14% of tin by the addition of lead in any proportion 
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less than about 10%. This result differs from that obtained by Guillet 
(Etude Industrielle des alliages métalliques), who stated that the 
hardness of these ternary alloys diminishes rapidly with increase of 
the lead-content when the latter exceeds 3%, but remains constant 
when more than 7% of lead is present ; his investigations were, how- 
ever, made on alloys containing also a small quantity of zinc, and were 
limited to 8°52—10°28% of tin. For alloys containing more than 14% 
of tin, especially when less than 5—6% of lead is present, the hardness 
decreases rapidly as the proportion of lead increases. This fact agrees 
with the microphotographic observation that in these alloys the free 
lead is almost entirely collected in, and diminishes the hardness of, the 
B-solid solution, to which the hardness is mainly due. zw. F. 


Formation of Double Salts. Harry W. Foote (J. Amer. Chem. 
Soc., 1910, 32, 618—622).—An investigation has been undertaken 
with the object of ascertaining the influence of organic solvents on the 
formation of double salts which separate from water with water of 
crystallisation. The only work hitherto recorded on the formation of 
double salts from non-aqueous solutions is that of Cambi (Abstr., 1909, 
i, 412). 

The salts selected for study were the double salts of mercuric 
chloride with sodium and potassium chlorides. Foote and Levy (Abstr., 
1906, ii, 231) have shown that in water at 25° the following salts 
are formed: NaCl,HgCl,,2H,O; 2KCl,HgCl,,H,O; KCl,HgCl,,H,0 ; 
and KCl,2HgCl,,2H,O. In the present experiments, alcohol was used 
as a solvent for sodium and mercuric chlorides, and both alcohol and 
acetone for potassium and mercuric chlorides. The solubility method 
was employed. 

In the case of sodium and mercuric chlorides, a double salt is not 
formed at 25° from alcohol, and the conclusion is therefore drawn 
that water of crystallisation is essential to the combination of these 
salts, 

The following double potassium mercuric chlorides were obtained : 
from alcohol, 5KCI,6HgCl,,2C,H,O ; and from acetone, 

KCl,5HgCl,,C,H,O 
and 5KCI,6HgCI,,2C,H,0. 

These results indicate that when a double salt is formed containing 
the solvent, the latter is an essential constituent, and that the 
substitution of one solvent for another may prevent the formation of 
such a salt. E. G. 


Magneto-chemical Analysis of Rare Earths. Grorces URBAIN 
(Compt. rend., 1910, 150, 913—915. Compare Abstr., 1908, ii, 189). 
—The determination of the coefficient of magnetisation by means of 
Curie’s magnetic balance affords a rapid and accurate method for 
following the progress of fractionation of rare earths. The composi- 
tion of a mixture of two substances can be determined to within 
2—3% ; moreover, by repeating the determination on several succes- 
sive fractions and comparing the results with the values calculated 
from the atomic weights, it is possible to detect the presence of minor 
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constituents ; thus, the gradual accumulation of holmium was 
detected in the fractionation of a dysprosium-yttrium mixture. 


W. O. W. 


Action of Mercuric Chloride on Aluminium. Emite Kouy- 
Asrest (Bull. Soc. chim., 1910, [iv], '7, 283—286).—Thin films of 
mercury on aluminium foil behave as “inorganic ferments” in 
presence of water, giving rise to the formation of aluminium 
hydroxide. 

Aluminium foil does not acquire a deposit of mercury when placed 
in a 0:0001% solution of mercuric chloridefor six minutes ; the deposition 
is hardly noticeable in a 0°001% solution in the same time, but it 
amounts to a few thousandths of the weight of the foil in a 0°01% 
solution, and rises to from 15 to 20% of its weight in a saturated 
solution of the perchloride. 

Such amalgamated foil decomposes water when placed in it, forming 
aluminium hydroxide, and the rate of decomposition increases with (1) 
the concentration of the mercuric chloride solution used originally for 
the amalgamation of the foil, and (2) the duration of the immersion of 
the foil in the mercuric chloride solution, After the action on water 
is finished, the mercury is principally found mixed with the flocks of 
aluminium hydroxide lying on the surface of the foil, and is in a form 
(? oxide) soluble in hydrochloric acid, whence it is assumed that the 
mercury acts as a “‘ferment,” being first oxidised by the water and 


then reduced by the aluminium. T. A. H. 


Nitrides and Oxides from Aluminium Heated in Air. Emme 
Koun-ABrest (Compt. rend., 1910, 150, 918—921. Compare Abstr., 
1905, ii, 637).—Aluminium powder absorbs 8°8% of oxygen when 
heated at 600° in the air ; on heating the resultant mixture in hydrogen 
chloride, the unaltered metal is removed in the form of a chloride, 
which is stated to contain 4% more aluminium than the trichloride, 
whilst the residual oxide contains less oxygen than is required by the 
formula Al,O,. When the heating is conducted at 800°, nitrogen and 
oxygen are absorbed simultaneously; on prolonged heating, however, 
the nitride undergoes oxidation, At 1100°, 22°5% of nitrogen is 
absorbed after ten minutes’ heating. 

When aluminium is heated at 900° in dry nitrogen, a grey substance 
is formed, containing more nitrogen than is required by the formula 
AIN ; on heating the product in air, oxidation occurs, but the substance 
formed, although free from nitrogen, contains less oxygen than does 
alumina, W. O. W. 


Formule of Aluminium Salts and of the Corresponding 
Compounds of other Metals. G. H. Coors (Chem. Weekblad, 
1910, '7, 345—351).—By determining the elevations of the boiling 
point of alcohol produced by addition of amounts of aluminium 
chloride varying between 5°79% and 13°75%, the author has obtained 
as the molecular weight of aluminium chloride numbers varying 
between 243 and 382, the mean of six determinations with different 
concentrations being 271°3. He concludes that the molecular weight 
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is 267, corresponding with the formula AI,Cl,, and assumes that 
the aluminium atoms are united by a single linking. It was 
found impossible to prepare the ferric salts of monobasic acids in 
a state of sufficient purity to admit of the method being applied to 
them. 

8. C. J. Oxivrer (ibid., 378).—The author considers Coops’s results 
untrustworthy, and atttributes them to the use of a hydrated 
aluminium chloride. He does not think that Coops has advanced 
any evidence in favour of the formula Al,C\,. A. J. W. 


Storage of Alum in Zinc Vessels. Orto Lanexorr (Pharm. 
Zentr.-h., 1910, 51, 333—334).—Alum was stored for three months 
in a zinc vessel kept in a room in the tropics ; the temperature varied 
between 30° and 39°. A white crust formed on the interior of the 
vessel, which was also eaten through in parts. The crust was partly 
soluble in water, the solution containing zinc and potassium sulphates ; 
the residue was a mixture of a strongly basic aluminium sulphate with 
the oxides of aluminium and zine. 

The corrosion is explained as starting with the oxidation of the 
zine at the high temperature of the tropics, the necessary water coming 
from the water of crystallisation of the alum. ‘The zinc oxide then 
enters into further reaction with the alum. zr. 8 3B 


Manufacture of Cementation Steel. IV. Specific Functions 
of Gaseous and Solid Cementation Agents. Frprerico GIoLiTTI 
and L. Astorri (Gazzetta, 1910, 40, i, 1—20. Compare Abstr., 
1909, ii, 240).—Cementation of steel by means of mixtures of 
carbonic oxide and benzene vapour shows that small proportions of 
the hydrocarbon increase the concentration of the carbon in the 
outer zones of the steel beyond the value corresponding with the 
equilibrium between carbon monoxide and dioxide and carbon dissolved 
in y-iron. This rise in the concentration of carbon increases with 
the proportion of benzene when the latter is small, but for larger 
proportions of benzene the velocity of decomposition exceeds that . 
of solution; the carbon then forms a layer on the surface of the 
steel, and its concentration in the outside layer attains the value 
reached with solid cementation media; the concentration in this 
outer layer can be varied by altering the composition of the gaseous 
mixture. 

Cementation by carbonic oxide and carbon together results in the 
addition of the separate actions, Also, when finely-powdered charcoal 
and steel almost free from carbon are brought into intimate contact 
at 1000° in a vacuum, the carbon dissolves, and in an atmosphere of 
nitrogen at 1000°, solid carbon produces cementation, which diminishes 
towards the interior of the steel. 

Charpy’s results (ev. de Métallurgie, May, 1909) are criticised. 

ZT. B,.P. 


Manufacture of Cementation Steel. V. Cementation with 
Strongly Compressed Gases. Frperico Gionrrri and F, CARNEVALI 
(Atte KR, Accad. Sci. Torino, 1910, 45, 337—345).—Further experi- 
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ments (compare Gazzetta, 1908, 38, 309—351) show that in the process 
of cementation, the carburating gases play a direct part, and thus exert 
a preponderating action. Z. mM. F. 


Cementation of Silicon Steels. Louis Grener (Compt. rend., 
1910, 150, 921—-922).—Silicon steels which do not undergo cementa- 
tion under ordinary conditions when heated in charcoal, readily do so 


when the operation is carried out with potassium ferrocyanide. 
W. O. W. 


The Behaviour of Goldschmidt’s Ferroboron and Manganese- 
boron on Heating in Chlorine and Hydrogen Sulphide, and the 
Probable Chemical Nature of Borides. Joser Horrmann (Zeitsch. 
anorg. Chem., 1910, 66, 361—-399).—The alloys of iron and manganese 
with boron, prepared by Goldschmidt’s method, may be used for the 
preparation of boron sulphide, B,S,, by heating in a current of dry 
hydrogen sulphide. The sulphide is obtained in amorphous, white 
masses, glass, and crystals. The product is analysed by dissolving in 
hydrochloric acid in an atmosphere of carbon dioxide, and absorbing 
the hydrogen sulphide evolved in iodine solution. Boron is estimated 
by dissolving in water, adding potassium hydroxide, and evaporating, 
then neutralising with hydrochloric acid, boiling, and titrating with 
potassium hydroxide after the addition of glycerol. The results 
indicate that the compound B,S,,H,S is mixed with the sulphide. 
Only about one-half of the boron in the ferroboron is converted, even 
after prolonged heating in hydrogen sulphide. Aqua regia extracts a 
boride having a composition approximating to Fe,B,, whilst the residue 
is richerin boron. Similar results are obtained with manganese-boron, 
the portion soluble in aqua regia approaching the composition MnB, 
whilst a greater residue is left than in the case of ferroboron. 

When ferroboron is heated in chlorine, three products are obtained : 
a volatile liquid consisting of boron trichloride contaminated with iron 
compounds, iridescent green crystals of a compound, 3FeCl,,BCI,, in 
the neighbourhood of the heated substance, and a red, rather more 
volatile substance, having the formula Fe,BCl,;. Less residue remains 
than after the extraction with aqua regia. 

Manganese-boron yields a volatile, yellow solid in small quantity, 
having the composition 2MnCl,,BCl,. The residue appears to contain 
non-volatile chlorides. 

The conclusion is drawn that borides prepared by Goldschmidt’s 
method are mixtures of several different compounds. Formule for the 
double chlorides, in accordance with Werner’s theory of complex 
compounds, are proposed. C. H. D. 


Vanadium [in Steel]. Grorce Avucny (J. Ind. Engin. Chem., 
1909, 1, 455).—See this vol., ii, 551. 


Some New Double Arsenates. Louis J. Curtrman (J. Amer. 
Chem. Soc., 1910, 32, 626—4530).—If diammonium hydrogen arsenate 
is added to a hot solution of ferric chloride containing hydrochloric 
acid until a precipitate begins to form, and the mixture is then heated, 
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a white ammonium ferric arsenate, (NH,)H,AsO,,FeAsQ,, is obtained, 
which is rapidly hydrolysed by water. ‘This salt dissolves in ammonium 
hydroxide to form a deep reddish-brown solution, from which 95% 
alcohol precipitates a basic ammonium ferric arsenate. 

When dipotassium hydrogen arsenate is used instead of the 
ammonium salt, a corresponding potassium ferric arsenate is produced. 
This compound and the double arsenates of aluminium and chromium 
are now being investigated. E. G. 


Formation of Ultra-microscopic Gold Particles by the 
Action of Ultra-violet Light on Solutions of Gold Salts. Tue 
SVEDBERG (Zettsch. Chem. Ind. Kolloide, 1910, 6, 238—240).—Experi- 
ments are described which show that ultra-violet rays have a consider- 
able influence on the nature of the colloidal gold which is obtained by 
the action of reducing agents on solutions of gold salts. If a solution 
of chloroauric acid is made alkaline and reduced by means of hydrazine 
hydrochloride in the presence and absence of ultra-violet rays, the 
colloidal gold which is obtained consists of very much smaller particles 
in the former case. The change in the character of the solution which 
is brought about by the ultra-violet radiation disappears very slowly 
when the solution is kept in the dark before the reducing agent is 
added. Attention is called to the importance of these observations in 
connexion with photo-chemistry. H. M. D. 


Mineralogical Chemistry. 


A Natural Naphtha from the Province of Santa Clara, 
Cuba. Cuirrorp Ricwarpson and Kenneth GeRaARD MACKENZIE 
(Amer. J. Sci., 1910, [iv], 29, 439—-446).—The naphtha rises together 
with water and an emulsion of water, naphtha, and rhyolitic clay. It 
has been formed by the upward filtration of heavy petroleum through a 
stratum of clay, the light naphtha in the upper part of the stratum 
being subsequently liberated by the action of saline waters. The 
naphtha has D’® 0°732 and n} 1:°4092. Over: one half distils 
between 100 and 125°, and very little above 150°. It is practically 
free from unsaturated hydrocarbons, and consists of nearly equal 
quantities of paraffins and naphthenes, the quantity of the latter 
being greatest in the fractions of highest boiling point. The oil 
obtained from the emulsion has the same composition, but has 
D”*® 0°738. C. H. D. 


The Wide Distribution of Scandium in the Harth. G. 
EBERHARD (Sitzungsber. K. Akad. Wiss. Berlin, 1910, 404—426. 
Compare Abstr., 1908, ii, 862).—A further series of 459 samples of 
various minerals and rocks has been examined spectroscopically for 
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the presence of scandium, and traces or small quantities of this 
element were found in a large number of the samples. Although 
never present as an essential constituent, the largest amounts were 
found in eschynite and cassiterite from Embabaan in Swaziland, in 
monazite and wiikite from Impilaks in Finland, in wolframite from 
Sadisdorf in the Erzgebirge, and in cassiterite from Takayama in 
Japan. This element is almost constantly present in the minerals 
and rocks associated with tin ores, and it appears to be connected with 
the pneumatolytic or hydrothermal processes following the intrusion of 
granitic magmas. A special study was made of the minerals and 
rocks associated with the granite of the tin-mining district of Zinnwald 
in Bohemia. L. J.8. 


Application of the Laws of Hutectics to Fused Silicates. 
Fravian M. Frawirzxy (Nat. Phil. Soc. Imp. Univ. Kazan, 1909). 
—The eutectic data given by Vogt (Die Silikatschmelzlisungen, II. 
146, Christiania, 1904) for the pairs of minerals: augite (diopside) 
and olivine, augite (diopside) and ekermanite, melilite and olivine, and 
melilite and anorthite show that van’t Hoff’s formula for calculating 
the molecular depression of the freezing point is not applicable to the 
case of the silicates in their eutectic mixtures. The compositions of 
these eutectic mixtures and the depressions of the solidifying points of 
their components can, however, be determined with moderate accuracy 
by means of the laws developed by the author (compare Abstr., 1906, 
ii, 152). The results obtained indicate not, as was stated by Vogt 


(oc. cit.), that the molecules of the above silicates are not polymerised, 
but only that the degree of polymerisation is the same in each case. 
Z. EL P. 


Eutectic Structures in Silicate Fusions. Max Hauke (Jahrb. 
Min., 1910, 91—114).—A modification is given of J. H. L. Vogt’s 
formula for calculating the amounts of the components of eutectic 
mixtures from the data given by the melting point, the latent heat of 
fusion, and the molecular weight of each component. ‘The calculated 
values for pairs of different rock-forming minerals are : 66°7 anorthite 
—33°3 olivine, 67 labradorite—33 olivine, 57 labradorite—43 diopside, 
74 oligoclase—26 enstatite, 44 nepheline—56 diopside, 68 diopside—32 
olivine. Some of these are in agreement with observed values, but 
there are a few discrepancies. 

Mixtures of these pairs of minerals in the eutectic proportions given 
above were fused, either alone or in the presence of magnesium or 
calcium chloride or tungstic acid to act as mineralising agents. The 
crystallised products were examined under the microscope, and the 
structures observed are described in detail. In some instances the 
products consisted of the minerals that were fused together, whilst in 
others new components were formed. L. J. S. 


The Arsenic Content of the Max Spring at Diirkheim a.d. 
Haardt. Ernst Hintz (Zeiisch. Balneol. Klimatol. Kurort Hyg., 
1910, 3, Reprint 6 pp.).—The water from the Max Spring yielded 17°78 
grams of dissolved mineral salts per 1000 grams, and of this the 
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comparatively large quantity of 0°01742 gram consisted of arsenic, 
calculated as trioxide. 

The estimation was carried out by concentrating 2 litres of the water 
to a very small volume, which was then transferred to a distilling 
apparatus, the dish being rinsed with dilute hydrochloric acid. After 
adding a little ferrous chloride and excess of fuming hydrochloric acid, 
the arsenic was distilled off, and the distillate precipitated with hydrogen 
sulphide. ‘The arsenious sulphide was then collected in a Gooch filter, 
washed first with water and then with alcohol and carbon disulphide, 
dried at 100°, and weighed. L. pE K. 


Physiological Chemistry. 


Control Tests of a Respiration Calorimeter. Francis G. 
Benepict, J. A. Ricue, and L. E. Emmes (Amer. J. Physiol., 1910, 26, 
1—14).—Electrical check experiments of the authors’ calorimeter show 
that heat can be measured with an accuracy inside of 1% for periods 
as short as one hour. Check experiments in which alcohol was burnt 
in the chamber show that the measurements of heat eliminated, water 
vaporised, carbon dioxide produced, and oxygen consumed are in 
satisfactory agreement with the theoretical amounts. W. D. Ht. 


A Comparison of the Direct and Indirect Determination of 
Oxygen Consumed by Man. Francis G. Brnepicr (Amer. J. 
Physiol., 1910, 26, 15—25).—Further details introduced into the 
calorimeter to obviate error are described. Estimations of the oxygen 
consumed by the direct and indirect methods are in close agreement, 
but the direct method is preferable as the possible sources of error are 
less. No demonstrable quantities of nitrogen are eliminated as such. 

W. D. H. 


The Causes of Absorption of Oxygen by the Lungs. C. 
Gorpon Douetas and Joun S. Hatpane (Proc. Roy. Soc., 1910, B, 82, 
331—333).—The authors admit the validity of Krogh’s criticisms on 
the Haldane-Smith method, and renewed experiments on mice show 
that in ordinary circumstances diffusion alone will explain the 
entrance of oxygen into the blood. They, however, still hold that the 
secretory process is necessary as a supplementary process under certain 
conditions, for instance, when a high percentage of carbon monoxide is 
breathed. During rest the secretory process would be a waste of 
physiological effort, but during muscular work, when five or even ten 
times as much oxygen is absorbed, the blood would be incompletely 
saturated with oxygen if secretion did not occur. W. D. iH. 


The Influence of Increase of Alveolar Tension of Oxygen 
on the Respiratory Rate and the Volume of Air Respired 
while Breathing a Confined Volume of Air. Turopore Hoven 
(Amer. J. Physiol., 1910, 26, 156—168).—When a confined atmosphere 
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of about 30 litres containing an initial percentage of 60 to 80 of 
oxygen is breathed, the respiratory rate and minute volumes of air 
breathed are lower than with ordinary air, and there is laboured 
breathing from the very first. Increase of oxygen in the air modifies 
the respiratory condition of the tissues, if the behaviour of the 
respiratory centre is an indication of this condition. W. D. H. 


The Mechanism of Gas Exchange. I. The Tensions of 
Gases in Arterial Blood. Aveust Krocn and Marie Krocu. 
II. Oxygen Metabolism of the Blood. A.Krocu. III. The 
Gas Exchange in the Lungs of the Tortoise. A. Krocu. 
IV. The Combination of Hemoglobin with Mixtures of 
Oxygen and Carbon Monoxide. A. Krocu. V. The Invasion 
of Oxygen and Carbon Monoxide into Water. A. Krocu. 
VI. The Rate of Diffusion of Carbon Monoxide into the 
Lungs of Man. A. KrocH and M. Krocu. VII. The 
Mechanism of Gas Exchange in the Lungs. A. Kroc (Skand. 
Arch. Physiol., 1910, 23, 179—192, 193—199, 200—216, 217—223, 
224—235, 236—247, 248—278).—This is a series of important papers 
dealing with the problem of preliminary respiration. Contrary to the 
views of Bohr and Haldane, and of the authors’ expectations, no 
evidence was found of any secretory activity of the alveolar epithelium. 
The structure of these cells is highly favourable to diffusion of gases, 
and not adapted for secretory work. It is very different from that 
found in organs, such as the swim-bladder of fishes, where secretion of 
oxygen does occur. Indeed, in birds the alveolar epithelium is absent, 
and the endothelial cells of the capillaries alone have to be traversed by 
the gases. The experiments recorded in the first six papers are 
discussed and summarised in the last; so also are the views of the 
upholders of the secretory theory ; these are shown to be untenable on 
both theoretical and experimental grounds. The general conclusion 
drawn is that the absorption of oxygen and the elimination of carbon 
dioxide in the lungs takes place by diffusion and by diffusion alone. 
There is no trustworthy evidence of any regulation of this process on 
the part of the organism. 

The principal points in the argument may be best set out by dealing 
with the first six papers in order. 

I. The authors’ aerotonometer is an instrument of great precision 
for determining gas tensions in fluids. In rabbits, the blood passed 
through the instrument, and was returned to the circulation ; it was 
kept fluid by the injection of hirudin. The tension of carbon dioxide 
in the arterial blood always closely follows that in the alveolar air ; at 
any rate that in the blood is never more than 071% higher. The 
oxygen tension of the blood is always lower than that in the alveoli ; 
the difference is generally 1 to 2%, in some cases 3 to 4% of an 
atmosphere. 

II. This deals with the possible error in the tonometer, due to the 
using up of oxygen and the production of carbon dioxide in the blood 
itself. It was found that such metabolic processes do occur, involving 
the consumption of from 10 to 50 ¢.c. of oxygen per hour per kilo. of 
body-weight in rabbits at body temperature. Their intensity is there- 
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fore not sufficient to affect appreciably the tonometer determinations ; in 
some of these experiments hirudin was omitted. 

III. In the tortoise the vagus is a vaso-constrictor and not a gas- 
secretory nerve for the lung of the same side. Cutting it causes 
augmentation of the blood-flow through the lung. Here, also, the 
experiments lend no support to the theory of gas secretion, but prove 
that the exchange is due to mere diffusion. 

IV. Here the carbon monoxide method of Haldane and Lorrain 
Smith is examined. The hemoglobin of different animals does not 
necessarily possess the same relative affinity for oxygen and carbon 
monoxide, This being the case, the oxygen tension of the arterial 
blood of an animal cannot be deduced from the percentage saturation 
with carbon monoxide unless experiments are made in vitro with the 
blood of the same animal. Haldane and Smith constructed their curve 
from experiments on ox-blood ; if their method is used and their basis 
of calculation be applied to the rabbit, the oxygen tension in the blood 
leaving the lungs works out at 345% of an atmosphere; if calculated 
from a curve derived from observations on rabbits’ blood, it is 15%, 
which coincides with the tonometer reading. 

V. The magnitude of the invasion-coefficient does not put any 
difficulty in the way of the diffusion hypothesis. It is obvious, on 
the other hand, that nothing can be said about the real conditions 
governing the absorption of gases in the lungs by diffusion merely from 
the invasion-coeflicients. The oxygen has to be transported from the 
air, not only into the surface of the cells, but across them and the 
capillary endothelium into the blood. The tension-difference necessary 
to this end can only be determined by direct experiments on the living 
animal. 

VI. Such experiments as those alluded to in the last sentence are 
here given. The necessary tension difference no doubt varies in 
different animals and even different people, owing to variations in the 
thickness of the epithelium and other factors, and it is shown here, as 
well as in the final paper (VII), that the actual tension differences which 
exist are sufficient for the end in view; for instance, the quantity of 
carbon dioxide eliminated during rest requires less than 1 mm. tension 
difference for its transport, and even in heavy work the mean tension 
difference cannot be more than 3 mm. The final tension difference 
between the blood and the alveolar air must therefore in any case be 
imperceptible. With reference to this gas, the experiments of Haldane 
and Priestley, which show the immediate effect on the respiratory 
centre of changes in the alveolar tension of carbon dioxide, support 
this view. The diffusion constants of the lungs and the mean tension 
differences between the blood and the alveolar air will also allow the 
necessary amount of oxygen to pass in. W. D. H. 


Respiration of Bees during Spring, Summer, Autumn, and 
Winter. Marie Parnon (Bied. Zenir., 1910, 39, 252—256; from 
Ann. Sci. nat. Zoo., 1909, |ix], 9, 1—57).—A colony of about six 
hundred bees was kept in a wire cage, and the respiration phenomena 
investigated by Pfliiger and Colasanti’s method. Mespiration is 
extraordinarily vigorous. At 20° in summer time, 1 kilo. of bees 
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took in 17,336 ¢.c. of oxygen per hour and gave out 17,575 c.c. of 
carbon dioxide ;. flies only took in little more than one-third this 
quantity of oxygen, whilst other warm-blooded animals took much 
less. The respiration quotient for bees is 1°01, against 0°7 to 0°9 in 
other cases. 

The relation between respiration and temperature varies with the 
season. In summer respiration increases as the temperature falls, 
until it reaches a maximum at 10°; in spring, autumn, and winter, 
however, the maximum is at 20°. These results are correlated with 
the average temperature to which the bees are accustomed during the 
seasons ; thus in summer, when they were in the open air, they 
generally had a temperature of about 20°, and any fall in temperature 
was met by increased respiration. In autumn and winter the hive 
temperature was about 32—34°, and again a fall in temperature 
brought about increased respiration. The fact that the maximum 
occurs at so high a point as 20° indicates that bees are not particularly 
well able to accommodate themselves to low temperatures. 

The respiration quotient does not change with the seasons, and 
is usually about 1, doubtless because the food supplied (honey) is 
mainly dextrose. The nitrogen supply comes from pollen, but the 
nitrogen content of bees does not appear to fluctuate during the year, 
neither does the glycogen content. E. J. R. 


Adsorption by Blood. H. Morawitz (Zeitsch. Chem. Ind. 
Kolloide, 1910, 6, 259—260).—Measurements have been made of the 
amount of mercuric chloride which is removed by blood-corpuscles 
from a sodium chloride solution of the mercury salt at 0° The 
results agree with the view that the removal is an adsorption process, 


H. M. D. 


The Relationship of Lipoids to Hemolysis. WitueLtu 
MEYERSTEIN (Arch. exp. Path. Pharm., 1910, 62, 258—265).—The 
influence of cholesterol, Merck’s ovo-lecithin, kephalin, and cerebron 
on the hemolysis produced by saponin, sodium oleate, sodium tauro- 
cholate, and cobra venom on sheep’s and human blood-corpuscles was 
investigated. In all cases, cholesterol inhibited the process in varying 
degrees, and the same was proved to be true for the other lipoids 
investigated, and for the lipoid mixture obtained by extracting red 
corpuscles with alcohol. W. D. H. 


Double Function of Calcium in the Coagulation of Blood 
and Lymph. Henri Srassano and A. Daumas (Compt. rend., 1910, 
150, 937—939).—Calcium salts act in two directions in bringing 
about coagulation of blood and lymph. In traces they influence the 
two protein generators of fibrin-ferment, whilst in larger quantities 
they bring about formation of fibrin. The experimental evidence 
adduced in support of this conclusion was obtained from the study of 
a non-coagulating plasma containing 5% of sodium chloride, but freed 
from other salts by dialysis. Such a preparation does not coagulate 
on simple dilution. A portion was treated with a trace of a calcium 
salt, and several hours afterwards with a larger quantity of the same 
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substance, the addition of which brought about coagulation more 
rapidly than in another sample to which the salt had been added 
immediately after dilution. The optimum amount of calcium chloride 
required to effect the “internal work,’’ rendered evident by the 
acceleration of clotting, was found to be 0°000021 gram per c.c. of 
plasma. It is supposed that this small amount induced the formation 
of fibrin-ferment, which, on the addition of larger quantities, acted on 
the fibrinogen producing the clot. The latter action was rendered 
evident by adding serum, freshly separated from the clot, to the serous, 
peritoneal liquid of a horse. 

Under these conditions coagulation occurred, but was considerably 
accelerated by the addition of calcium chloride, and to a less degree by 
the chlorides of barium, strontium, potassium, and magnesium. The 
molecules of fibrinogen appear to become hydrated, under the influence 
of the salts, to the extent of becoming visible under the ultra- 
microscope. WwW. O. W. 


The Existence of a Diastatic Hnzyme in Leucocytes. 
Lupwie Haperianpt (Pfliiger’s Archiv, 1910, 1382, 175—204).—After 
the subcutaneous injection of starch grains in various warm- and 
cold-blooded animals, it is found that they are ingested by leucocytes, 
and are in great measure digested. Differences of detail are noted 
in different animals in relation to the kind of starch used; thus, 
in the mouse, potato starch is more resistant than wheat starch, 
and rice starch is the more resistant still. In the frog, rice starch is 


not digested at all. It is probable that the diastatic enzyme of serum 
first described by Bial is, in part, of leucocytic origin. W. Dz. iH. 


The Influence of Antipyretics on the Proteins of Blood- 
serum. Carito CerveLto (Arch. exp. Path. Pharm., 1910, 62, 
357—364).—Antipyrin in moderate doses increases in normal dogs 
the proteins in the serum; the increase falls mainly on the globulin 
fraction, as the following table shows: 


Globulin. Albumin. 
1°752 3°105 
After antipyrin 4°252 3°317 
Increase 2°500 0°212 


This is considered to be due to a diminution in metabolic processes 
in morphological elements, thus leading to an accumulation of unused 
protein in the blood. W. Dz. iH. 


Preparation by Electrical Dialysis of a Serium Almost Free 
from Electrolytes. CuHarLtes Duéré and GorcoLewsk1 (Compt. 
rend., 1910, 150, 993—996).—The authors give details for the prepara- 
tion of a pure serum, from horses, by dialysis through collodion 
membranes aided by electrolysis. The method is capable of giving a 
serum having K=91 x 10~°, comparable in its freedom from electrolytes 
with the solutions of colloidal metals prepared in an analogous 
manner by Whitney and Blake (Abstr., 1904, ii, 809). The serum 
obtained in this way is distinguished from an ordinary serum by the 
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ease with which coagulation is effected by alcohol, and by the fact 
that the solution becomes turbid at 44° and finally coagulates. 
W. O. W. 


The Physiological Permeability of Cells. III. The 
Permeability of the Salivary Glands to Sugar. Theory of 
Salivary Secretion. Leon Asner and TxHeopor KaratLow 
(Biochem. Zeitsch., 1910, 25, 36—48).—The sugar content of venous 
blood is during secretion greater than that of the arterial. The 
greater the intensity of secretion the greater the difference. In the 
period of rest after activity, the venous blood, on the other hand, 
contains slightly less sugar than the arterial. On stimulating the 
resting gland to activity, sugar is set free from some unknown source, 
and serves as a source of energy for the act of secretion, and, owing to 
its greater permeability, diffuses into the blood. During rest the 
sugar is taken up again by the gland. The wall of the gland is 
permeable to sugar ; no sugar, however, is found in the secretion, as 
the capacity for secreting sugar in the direction of the salivary 
secretion is wanting. 8. B.S. 


Salivary Adaptation. Jupan J. Jona (Proc. physiol. Soc., 1910, 
xxi—xxii ; J. Physiol., 40).—Chewing cane sugar produces a flow of 
saliva which contains invertase, an enzyme which is normally absent 


from saliva, This result is not, however, uniformly obtained in all 
people. W. D. H. 


The Relation of Ptyalin Concentration to the Diet and to 
the Rate of Secretion of Saliva. Anton J. Carson and A. L, 
CRITTENDEN (Amer. J. Physiol., 1910, 26, 169—177).—In man, acetic 
acid is a more efficient stimulus to secretion than mechanical stimuli, 
as it probably affects more nerve-endings than a substance like dry 
sand. The concentration of the saliva increases with the rate of 
secretion ; the saliva that is secreted most rapidly exhibits the greatest 
digestive power. The enzyme concentration in the gastric and 
pancreatic juices is quite independent of the secretion-rate. In all 
investigations on the influence of various diets, etc., on salivary 
activity, the secretion-rate factor must be recognised. W. D. H. 


Gastric Proteolysis. Evckns Cuoay (J. Pharm. Chim., 1910, 
[vii], 1, 385—341, 380—385).—A general method for the determin- 
ation of the digestive power of proteolytic ferments is described. On 
the basis of the results obtained by the application of this method to 
the investigation of the action of gastric juice and pepsin on fibrin, 
the conclusion is drawn that the chief function of the gastric ferments 
is to render proteins soluble, the peptonising function being secondary, 
and that gastric juice is on the whole a more powerful hydrolytic 
agent than pepsin. 

It is suggested that in examining proteolytic ferments, the following 
determinations should he made: (1) the weight of soluble matter 
produced by the digestion during six hours of a weighed quantity of 
the protein with a known quantity of the ferment in presence of 
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hydrochloric acid ; (2) the change in optical rotation resulting from 
the digestion described under (1), and (3) the average molecular weight 
of the amino-acids formed during digestion. The last-mentioned 
determination is made by neutralising an aliquot part of the liquor 
resulting from the digestion, adding a neutral solution of formaldehyde, 
and then titrating with standard alkali, as suggested by Schiff. In 
the present experiments, dry pork fibrin (7), a dry extract (G@) of the 
stomach membrane of the pig, and a commercial pepsin (P) were used. 
It was found necessary to introduce corrections for the soluble 
matter, rotation, and acidity of the initial mixtures of G or P with 
dilute hydrochloric acid. 

The results obtained show that the dissolving power of @ or P for 
F increases with the ratio /'/G or P until this is equal to 50, and then 
diminishes, due apparently to a reversible reaction. 

Diminution of specific rotation and lowering of molecular complexity 
in the digested product may be taken as a measure of the peptonising 
power of the ferments, and from the results obtained it appears that 
this is not very great for gastric juice or pepsin. The final specific 
rotation in both cases is of about the same value as that recorded by 
Adler for the protoalbumose of fibrin (Jnaug. Diss., Leipzig, 1907), 
whilst the average molecular weight is about the same as that of the 
octadecapeptide of Fischer. For the ratio 7/G or P= 50, gastric juice 
has about the same activity as pepsin under similar conditions, but 
for ratios greater than this, gastric juice is the more active. 

The results indicate that the action of gastric ferments in digestion 


is merely preparatory, and that the ultimate degradation to simple 
products is due to the action of the pancreatic juice. T. A. H. 


Pancreatic Lipase. I. The Accelerating Action of Hzemo- 
lytic Substances and their Inhibition by Cholesterol. OrrTo 
Roseng#eErM and J. A Saaw-Mackenziz. II. The Action of Serum 
on Pancreatic Lipase. O. RosEnHEIM and J. A. SHaw-MackENzIE. 
III. The Separation of the Lipase from its Co-enzyme. 
O. Rosenuetm (Proc. physiol. Soc., 1910, viii—xii, xii—xiii, xiv—xvi ; 
J. Physiol., 40).—I. Glycerol extracts of the pancreas prepared 
according to the authors’ method are strongly lipoclastic. The accel- 
erating effect of bile salts on lipase is a property shared by other 
hemolytic agents; cholesterol also has a protective action both in 
hemolysis and lipolysis. 

II. Serum accelerates lipolysis, but human serum is comparatively 
inactive ; in certain pathological conditions, however (cancer and other 
diseases also), the lipoclastic acceleration of the serum is increased, and 
this runs parallel with its antitryptic power. The accelerating sub- 
stance in the serum dialyses, and is soluble in dilute alcohol: it is 
inhibited by cholesterol. 

III. A glycerol extract of pancreas is inactive towards fats after 
filtration ; the residue onthe filter is also inactive ; on mixing the two 
together, a mixture possessing the initial power of the extract is 
obtained. The same separation can be effected by the centrifuge. 
The activity of the filtrate is not diminished by boiling, but the 
potential energy of the residue is. Pancreatic lipase thus consists of 
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two inactive fractions ; the substance in the filtrate, not destroyed by 
boiling, is termed the co-enzyme, and the deposit is termed inactive 
lipase; this may be obtained as a dry powder. The co-enzyme 
dialyses readily, and is soluble in dilute, but not in absolute, alcohol, 
or in ether. The inactive lipase is activated, not only by the 
co-enzyme, but also by sodium cholalate and by glycero-phosphoric 
acid, but not by lecithin, choline, acids or alkalis. It is also activated 
by serum. The co-enzyme is probably produced in the pancreas and 
carried by the blood, and it may possibly play a réle in enabling the 
tissue lipases to hydrolyse the fat carried to the tissues by the blood- 
stream. W. D. H. 


Physiology of Movements and Digestion in the Intestine. 
Rovert BaumstarK and Orro Connuemm (Zettsch. physiol. Chem., 
1910, 65, 483—488).—The experiments were performed on a dog with 
a jejunal fistula on various diets. With fluid foods, the material 
passes through the fistula in a few minutes, but with solid foods the 
time is longer, and the pauses between the outpourings longer also. 
The cause of the regulation of intestinal movements, whether chemical 
or not, is discussed. W. D. iH. 


Gaseous Metabolism of the Small Intestine. I. The 
Gaseous Exchanges during the Absorption of Water and 
Dilute Salt Solutions. Tuomas Grecor Bropie and H. Voer. 
II. The Gaseous Exchanges during the Absorption of Witte’s 
Peptone. T. G. Bropre, Winirrep C. CuLiis, and Witiiam D. 
Hauipurton (J. Physiol., 1910, 40, 135—172, 173—189).—The 
small intestine of dogs was enclosed in an oncometer in order to study 
the rate of blood flow and the rate of absorption of the solution 
within the intestine. The blood-gases in the arterial blood and in the 
venous blood leaving the intestine were examined before the intro- 
duction of the solution, and at twenty, forty, and sixty minutes 
afterwards. The fluid remaining at the end of the hour within the 
intestine was also examined, and the intestine weighed. 

The oxygen intake of the small intestine as a whole varies between 
0°0056 and 0:0313 c.c. per gram per minute, with a mean of 0°0179 c.c. 
The carbon dioxide output varies between 0:0089 and 0°0321 c.c. per 
gram per minute, with a mean of 0°0199 c.c. Therespiratory quotient for 
the intestine at rest is i‘1]. During the activity caused by making the 
intestine absorb distilled water and dilute salt solutions, the oxygen 
intake rises to 131% of the value at rest, and the carbon dioxide 
output falls to 94% of that at rest. In later stages the oxygen intake 
falls, but is still higher than at rest. At about thirty minutes after 
the commencement of absorption, the carbon dioxide output shows a 
marked fall to 69% of the rest value, even though the oxygen intake 
rises. The rate of blood flow rises to 139% of the rest value. The 
oxygen intake for the epithelial cells is higher than that of the 
intestine as a whole. It is estimated at 0°258 cc. per gram per 
minute during rest, and 0°0368 at the height of activity, as compared 
with 0°0179 and 0:0234 for the intestine as a whole. The following 
are the corresponding figures for the carbon dioxide output, namely, 
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0°0318 (rest), 0°294 (activity), compared with 0:0199 (rest) and 
0:0187 (activity) ¢c.c. per gram per minute for the intestine as a whole. 
In the experiments on the absorption of Witte’s peptone, the total 
fluid remaining unabsorbed at the end of an hour was greater than in 
the case of salt solutions, and in the residual fluid the nitrogen con- 
centration was increased. The mean oxygen intake in these experi- 
ments for the resting intestine was 0°0199, and the carbon dioxide 
output was 00175 ¢.c. per gram per minute ; the CO,/O, ratio was 
0°87; the mean blood flow was 0°477 ¢.c. per minute. All these 
values rose during absorption to 160, 153, and 166% of the values at 
rest. The rate of nitrogen absorption varied from 7 to 10 milligrams 
per minute, and of fluid averaged 1 ¢.c. per minute. W. D. iH. 


The After Effect of Increased Muscular Work on Meta- 
bolism. A. Jaquet (Arch. exp. Path. Pharm., 1910, 62, 341—-356). 
—Details of the gaseous interchanges in a man who did muscular work 
(mountain climbing) on one day are given, but most interest attaches 
to the examination of the urine, which showed a marked rise in the 
nitrogen excreted ; the output per diem before the work averaged 16°24 
grams ; on the day of the work it rose to 19°23, and for four days after 
that was over 18°4. The diet was constant throughout ; the sulphates 
excreted ran a parallel course. The chlorine and phosphorus showed 


a diminution on the work day, but rose again to the normal the next 
day. W. Dz. H. 


Phosphorus Metabolism in Man. Osten Hoxsti (Skand. Arch. 
Physiol., 1909, 23, 143—153).—Experiments on animals in which the 
question has been investigated whether the body can obtain its 
phosphorus from inorganic sources have not in the hands of various 
investigators yielded concordant results. In the present experiments, 
in which organic and inorganic phosphorus were determined in the 
food and excretions of a man, the result obtained is that it is possible 
to supply the necessary phosphorus in large measure from inorganic 
phosphates. W. D. H. 


Phosphorus Metabolism. IV. Phosphorus Excretion of a 
New-born Child. Wotreana Hevupner (Arch. exp. Path. Pharm., 
1910, 62, 252—257).—The amniotic fluid contained phosphorus only 
in traces ; the distilled water in which the child had been bathed con- 
tained only 0:0007 gram. The urine passed during the first eight 
hours after birth contained 0°004 gram or 0°1% of the dry residue. 
From the ninth to the twenty-fourth hour, the child passed 29 e.c. of 
urine containing 0°005 gram. In the next nine hours, 31 c.c. were 
passed containing 0°00055 gram of phosphorus. The meconium was 
collected in two portions, which together yielded 0:0031 gram of 
phosphorus, or 0°04% of the dry residue. There was altogether an 
excretion of one-third of a milligram of phosphorus or three-quarters 
of a milligram of phosphoric acid per kilogram of body-weight in 
twenty-four hours. This probably represents the amount of phosphorus 
endogenously metabolised. W. D. H. 

36—2 
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The Degradation of Fatty Acids in the Organism and 
the Mutual Relations of the ‘‘ Acetone Substances.” LeEon 
Buium (Munch. Med. Wochenschrift, 1910, Reprint).—The author has 
continued his work on this subject (compare Baer and Blum, this vol., 
ii, 227), the experimental method adopted in most cases being the 
subcutaneous injection of large quantities of the substance examined. 
When sodium acetoacetate is administered, /-8-hydroxybutyric acid is 
found in the urine ; this is the case, not only with dogs, but also with 
normal and slightly diabetic human beings. When the degradation of 
butyric acid, hexoic acid, and isovaleric acid takes place in a normal 
animal, acetoacetic acid is first formed, and from this /-B-hydroxy- 
butyric acid. The degradation of f-hydroxybutyric acid by way of 
acetoacetic acid seems to be due to disease of the liver cells; the 
amount of glycogen in the liver is not the only factor concerned. This 
decomposition is not effected in the normal animal. Liver after 
removal from the body can reduce sodium acetoacetate to /-B-hydroxy- 
butyric acid. Crotonic acid is converted into B-hydroxybutyric acid 
in the body. /-8-Hydroxybutyric acid, unlike many other fatty acids, 
is only slightly toxic in its effects, so that the theory of diabetic coma 
which is based on its supposed toxicity is open to objection. 


R. V.S8. 


Fate of the Amino-acids in the Organism. Granam Lusk 
(J. Amer. Chem. Soc., 1910, 32, 671—680).—A review of recent 
work on the decompositions which proteins undergo in animal 
metabolism, particularly with reference to their “deamination” and 
conversion into fats or carbohydrates. E. G. 


Is the Assimilation of Fat in the Body-cells Dependent on 
the Composition of the Fatin the Food? Emi ABpERHALDEN 
and Cart Braum (Zeitsch. physiol. Chem., 1910, 65, 330—335).—The 
composition and physical constants of the body-fat of dogs does not 
vary with the kind of fat given ; mutton fat and rape oil were the fats 
selected for the experiments. W. D. H. 


Fat Absorption. F. W. Lamp (Proc. physiol. Soc., 1910, 
xxlii—xxvi ; J. Physiol., 40).—Lorrain Smith and Mair’s modification 
of Weigert’s method is valuable for investigating the relative ease 
of oxidation of lipoid globules in the tissues. Fat absorption occurs 
in the stomach of kittens when fed on their mother’s milk; the fat 
in the epithelium is readily oxidised, especially that in the gastric 
mucosa, The stomach fat shows an acid reaction to Nile-blue more 
readily than the intestinal fat. The rapidity with which fat reaches 
the stainable stage of the dichromate method, and the occurrence 
of anisotropic globules can be explained by the association of 
cholesterol. Saturated fat after absorption can be stained; this may 
be due to the presence of cholesterol or to a process of desaturation. 

W. Dz. iH. 


The Digestion of Cellulose in Domesticated Animals. I. 
ARTHUR ScHEUNERT (Berl. Tierdirzt. Wochenschrift, 1909, Reprint 
4 pp.).—Historical. A critical account of the literature of the subject. 

R. V.8. 
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The Digestion of Cellulose in Domesticated Animals. 
III. As to the Solubility of Cellulose in the Saliva of the 
Sheep. ArtrHur Scueunert (Berl. Vierdrzt. Wochenschrift, 1910, 
26, Reprint).—The author finds that cellulose remains unaffected 
after having been in contact with sheep’s saliva for three days at 
body-temperature. This is also the case if the saliva is rendered 
faintly acid with acetic acid, and it follows, therefore, that under no 
circumstances can cellulose be digested in this way, although the 
contrary has been stated. R. V. 8S. 


The Metabolism of Some Pyrimidine Derivatives. 
Larayerte B. Menpet and Victor C. Myers (Amer. J. Physiol., 1910, 
26, 77—105).—Cytosine and uracil intravenously introduced do not 
contribute to purines in the urine. The same is probably true for 
thymine, but the results are not so uniformly negative. Creatinine 
metabolism is also unaffected. These substances can be recovered 
unchanged in the urine both after feeding and injection ; they are thus 
stable substances. On the other hand, pyrimidine substances cannot 
be detected in the urine after nucleic acid is given. They have no 
marked pharmacological or toxic properties. W. Dz. H. 


The Action of Massage on Protein Metabolism. Dopo 
RanckEN (Skand. Arch. Physiol., 1910, 23, 279—294).—The small but 
variable increase of urinary nitrogen during massage noted by previous 
observers has received various explanations. The present experiments 
on man conducted with suitable precautions confirm the main fact cf 
the increase, but it is so small that it cannot possess any physiological 
importance. 7 D. | 

The Value of Protein Cleavage Products in the Animal 
Organism. XIII. Emm AsprerHaLpEN and FipEL GLAMSER. 
XIV. EK. ABDERHALDEN and Dimirriz Manoriu (Zeitsch. physiol. 
Chem., 1910, 65, 285-289, 336—349).— XIII. Particulars are given 
of experiments on two dogs; one received its protein in the form of 
digested milk, the other in the form partly of milk partly of flesh ; fat 
and carbohydrate were given also. In both cases the nitrogen balance 
was negative. 

XIV. In these experiments, dogs were fed on flesh, gelatin, the 
missing cleavage products of gelatin, and the necessary amount of 
carbohydrate and fat. The animals usually suffered from diarrhea 
and sickness, and nitrogenous equilibrium was not maintained, 
Perhaps gelatin lacks certain constituents which are not yet recognised. 

W. D. H. 


The Resorption of the Bence-Jones Protein. L. Borcnarpt 
and A. Lippman (Biochem. Zeitsch., 1910, 25, 6—17).—The Bence- 
Jones protein was administered per os to dogs, which were killed a few 
hours afterwards. The blood was tested for the Bence-Jones protein 
(of human origin) both by purely chemical methods and by the 
precipitin reaction. In a few cases the protein could be detected by 
purely chemical methods, but in all by the precipitin reaction, and the 
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conclusion is drawn that the protein can be resorbed unchanged from 
the alimentary tract. No conclusions could be drawn as to the quantity 
thus entering the circulation. S. B.S. 


Digestion of Connective Tissue. Rosert BAuMsTARK and Orto 
CounuEIM (Zeitsch. physiol. Chem., 1910, 65, 477—482).—Kiihne and 
Ewald found that uncooked collagenous tissue is not digested by 
trypsin, but is by pepsin-hydrochloric acid; this was confirmed by 
A. Schmidt, who regarded the undigested material as ballast for the 
feces. The present experiments were carried out in vitro, and these 
confirm the statements of Kiihne and Ewald. Some experiments were 
also made in vivo in dogs with fistule. It was found that a consider- 
able amount of digestion occurs in the duodenum, but this is 
attributed not to the pancreatic or duodenal juices, but to the con- 
tinued action of pepsin-hydrochloric acid after it has passed the 
pylorus. W. Dz. H. 


The Physiology of Cell Division. II. The Action of Iso- 
tonic Salt Solutions on Unfertilised Eggs of Asterias and 
Arbacia. Rapn 8. Liniie (Amer. J. Physiol., 1910, 26, 106—133). 
—Unfertilised eggs placed in pure solutions of neutral salts isotonic 
with sea-water undergo a loss of pigment, which is an effect analogous 
to hemolysis, and indicates increased permeability of the plasma 
membrane ; the relative effect of sodium salts is 


NaCl< NaBr< NaNO,< NaCNS<Nal. 
Potassium salts are more gradual in their action. After a short 
exposure to such solutions, the eggs when transferred to sea-water 
usually exhibit cleavage, and thus the view is supported that increase 
in the permeability of the membrane is the primary change in the 
initiation of cell division. W. Dz. H. 


Action of the Choroid Plexuses on the Secretion of Cerebro- 
spinal Fluid. Watrer E. Dixon and Witiiam D. Hatirpurton 
(Proc. physiol. Soc., 1910, xxx—xxxiii ; J. Physiol., 40).—An extract 
of the choroid plexuses derived from ox, sheep, and man (1 gram of 
the dried material to 100 c.c. of normal saline solution) causes a 
secretion (in anzsthetised dogs) of the cerebro-spinal fluid. A similar 
excitation, but much less pronounced, is produced by extract of brain 
(dog, ox, sheep). Many other substances and extracts which were tried 
were without action. W. D. H. 


The Gaseous Exchange of Nerve Fibres after Section. 
Virrorio ScarFip1 (Biochem Zeitsch., 1910, 25, 24—35).—The gaseous 
exchange was measured in the Thunberg-Winterstein microspirometer. 
The material employed was the sciatic nerve of frogs. The con- 
sumption of oxygen was in all cases measured. The gaseous exchange 
was measured in the nerve-fibres removed from animals at varying 
periods after the section. It was found that in the first few days 
ufter section there is an increase in the oxidative processes. The 
respiratory quotient both in the degenerating and normal nerves is 
always less than unity. 8. B.S. 
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Chemical Excitation and Paralysis of Non-medullated 
Nerves and Smooth Muscle in Invertebrates. Investigations 
on the Chromatophores of Cephalopods. fF. B. Hormann 
(Pfliiger’s Archiv, 1910, 132, 82—130).—Substances which stimulate 
nerve trunks (sodium hydroxide, triethylamine, ammonium sulphate, 
nicotine, physostigmine) produce on subcutaneous injection in 
cephalopods (especially in decapods) a stimulation of the cutaneous 
nerves. Those which paralyse (cocaine, chloral hydrate, etc.) neutralise 
the effect of mechanical and electrical stimuli. Some of these 
substances produce a local effect when applied to the skin. The 
question is discussed at length on what part of the neuro-muscular 
apparatus of the chromatophores the effects are due. 

W. D. H. 


Role of the Constituents of Dissociation of Tricalcium 
Carbophosphate in the Formation of Osseous Tissue and 
Various Concretions, Having as a Basis Calcium Phosphate 
and Calcium Carbonate. A. Barintiz (J. Pharm. Chim., 1910, 
[vii], 1, 342348, 377—-380).—The view already expressed (Abstr., 
1909, ii, 324) that the formation of bone and of calculi and similar 
abnormal concretions in the organism is due to the dissociation of 
carbophosphates (Abstr., 1902, ii, 258 ; 1904, ii, 27) is supported by 
the results of a number of analyses of calculi given in detail in the 
original. In stating the results of analyses of calculi, the author 
converts all the bases present into their lime equivalents, then 
associates the necessary amount of lime with the acids other than 
phosphoric acid present, and finally assumes that the rest of the lime is 
combined with phosphoric acid, the ratio of these two making it 
possible to say whether dicalcium or tricalcium phosphate or a mixture 
of the two is present. It is also desirable to state whether or not the 
medium in which the calculus is found is acid or alkaline. 

: x. A. 

Influence of Different Substances on the Gaseous Exchange 
of the Surviving Muscular Tissue of Frogs. III. Torsten 
Tuunsperc (Skand. Archiv. Physiol., 1909, 23, 154—161. Compare 
this vol., ii, 54).—In previous work it was shown that the chlorides 
of calcium, barium, and strontium lessen the gaseous interchange 
which occurs in surviving frog’s muscle, whilst that of magnesium 
is comparatively inactive. The present research deals with the 
influence of hydrogen and hydroxyl ions. Dilute solutions of hydro- 
chloric acid and various hydroxides were employed in equivalent 
concentrations ; hydrochloric acid lessens the gaseous metabolism 
much more than sodium hydroxide; calcium hydroxide is more 
powerful than sodium hydroxide, and magnesium hydroxide more 
powerful still; in the latter case concentration of hydroxyl ions less 
than 7 x 10~4 lessens the uptake of oxygen to a third of the normal. 

W. D. H. 


Survival of an Excised Muscle Under Aseptic Con- 
ditions. Grorce R. Mines (Proc. physiol. Soc., 1910, xvii—xviii ; 
J. Physiol., 40).—In sterile Ringer’s solution, a frog’s sartorius 
remained excitable for twenty-one days. W. D. H. 
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The Effects of Distilled Water and of Various Solutions 
on the Weight and Length of Striated Muscle. Epwarp B. 
Metes (Amer. J. Physiol., 1910, 26, 191—210).—Striated muscle 
undergoes (as Overton stated) two kinds of swelling, one due to the 
presence of a membrane permeable to water, but not to salts and other 
crystalloids ; the other is best studied after the destruction of the 
membrane, and is akin to the swelling observed in gelatin or fibrin in 
water, acids, and alkalis. This second kind is a property of the 
muscle sarcostyles alone. McDougall’s main contention, that the 
contraction of striated muscle is the result of the swelling of the 
sarcostyles, and that this is produced by the formation within them of 
sarcolactic acid, is supported. W. D. iH. 


Action of Organic Acids on Muscle as a Function of 
Chemical Change. Action of Nicotine and Other Pyridine 
Bases on Muscle, and on the Antagonism of Nicotine by 
Curarine. Victor H. Vetey and Aveustus D. Water (Proc. 
phystol. Soc., 1910, xviii—xx, xx—xxi; Proc. Roy. Soc., 1910, B, 82, 
333—345).—The relative values of the organic acids are of a higher 
order as determined by the muscle method than by physico-chemical 
methods, but the relative position of the acids is the same except in 
the case of oxalic acid. 

The toxic power of nicotine on muscle is about one-third of that of 
quinine, and six times greater than that of curarine. The characteristic 


effect of nicotine on muscle is not produced by pyridine, picoline, or 
piperidine, and these substances are all less toxic than nicotine. One 
molecule of curarine overpowers the effect of 100 of nicotine. 

W. Dz. iH. 


Muscle Enzymes. Frep Ransom (J. Physiol., 1910, 40, 1—16). 
—From frozen muscle a plasma can be prepared which contains 
enzymes capable of converting dextrose and glycogen into lactic 
acid, carbon dioxide, and alcohol. By alcohol-ether a precipitate 


is obtained which acts in the same way, but less rapidly. 
WwW: D &. 


The Respiration of the Tortoise Heart in Relation to 
Functional Activity. Horace M. Vernon (J. Physiol., 1910, 40, 
295—316).—Oxygenated Ringer’s solution maintains the vitality of 
the tortoise heart for one hundred and five hours. The force of the 
beat and the output of carbon dioxide gradually diminish, but the latter 
rises again with the onset of putrefaction in portions of the perfused 
heart. Tortoise serum and 0°1% dextrose do not improve the sustain- 
ing power of the solution, and the optimum concentration of potassium 
chloride is 0°02%. Mercuric chloride does not directly affect cardiac 
contractility, but sodium chloride and formaldehyde do; hearts 
poisoned over and over again with these drugs and also with hydrogen 
cyanide and sodium hydrogen sulphite show perfect recovery on ance 
more perfusing with Ringer’s fluid. W. D. &. 


The Significance of Carbon Dioxide for the Heart Beat. E. 
JERUSALEM and Ernest H. Sraruine (J. Physiol., 1910, 40, 279—294). 
—An increase in the carbon dioxide tension of the blood causes a 
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slowing and a relaxation of the heart ; with high percentages this 
affects the systolic more than the diastolic volume, so that the 
ventricular output is lessened ; with moderate tensions the output 
increases. There is a certain optimum tension which probably rises 
with fall of temperature of the blood. In acapnia, as pointed out by 
Henderson, the output is therefore minimal. W. 


Action of Glucinum, Lanthanum, Yttrium, and Cerium on 
the Frog’s Heart. Grorce Ratrpn Mines (J. Physiol., 1910, 40, 
327—346).—Glucinum solutions have a powerful action on the 
frog’s heart ; this is due to their hydrolysis and consequent acidity. 
Salts of lanthanum, yttrium, and cerium are not hydrolysed, and 
produce effects similar to those caused by acid ; they are antagonised by 
alkali. The hydrogen ion is more effective than the bi-valent ion, but 
less so than the ter-valent metallic ion in stopping the heart. The 
electrical charge is not the only important factor in the action of bi- 
valent ions (as is seen by the quite different actions of calcium and 
magnesium) ; it is, however, of overwhelming importance in the case 
of ter-valent ions. W. D. H. 


Exhalation of Drugs by the Lungs. Arrnur R. Cusuny (J. 
Physiol,, 1910, 40, 17—27).—The exhalation of volatile substances 
(aleohol, acetone, anesthetics, etc.) from the lungs is exactly analogous 
to their evaporation from water, the pulmonary cells being passive. 
The less the solubility in, and the more distant the affinity of a 
substance for, water, the larger is the amount exhaled. W. D. H. 


Fatty Acid Metabolism in the Liver. I. V. H. Morrram 
(J. Physiol., 1910, 40, 122—134).—A method for the estimation of 
fatty acid requiring only 10 grams of liver is described in detail. It 
gives concordant results, which are higher than those obtained by 
Rosenfeld’s method. In antiseptic and anaérobic autolysis, little or 
no alteration in the fatty acids of the liver was found either in amount 
or in the direction of desaturation. Li = 4 


Absorption of Sugar in the Kidneys. M. Nisut (Arch. eap, 
Path. Pharm., 1910, 62, 329—340).—In the kidneys of rabbits and 
dogs, sugar is only present in the cortex; in hyperglycemia this is 
increased. In glycosuria produced by diuretin and adrenaline, sugar 
is increased in the kidney, especially in the cortex, and it also occurs 
in the medullary region. In phloridzin diabetes the kidney contains 
less sugar than in other cases of glycosuria, and there is less in the 
cortex than in the medulla. In adrenaline hyperglycemia without 
glycosuria, and sometimes in normal animals, a fluid which contains 
sugar can be forced out of the renal tubules by strong pressure. 
Rabbits’ kidneys contain normally no glycogen, in hyperglycemia 
without glycosuria a trace, and even in glycosuria a quite small 
amount. These results are interpreted as indicating that sugar is 
normally excreted in the glomeruli and absorbed in the tubules. 

W. D. H. 


i. 526 ABSTRACTS OF CHEMICAL PAPERS. 


The Internal Secretion of the Thyroid. Anron J. Car.son 
and A. WoELFEL (Amer. J. Physiol., 1910, 26, 32—67).—The lymph 
production of the normal thyroid is slight, but is increased when the 
gland is hypertrophied, or is the seat ofa tumour. There is no relation 
between the amount of lymph and the iodine contained in the organ. 
The lymph, except that it contains fewer lymphocytes, has the 
characters of ordinary neck lymph. It contains no iodine, and Hunt’s 
acetonitrile test gives negative results. The amount of iodine in dog’s 
thyroid is very variable, and may be absent. The internal secretion 
of the thyroid and parathyroid probably enters the blood rather than 
the lymph. The thyroid may assume parathyroid structure and vice 
versa ; both organs may perform their functions when both colloid and 
iodine are absent. W. Dz. H. 


The Fat-splitting and Oxidising Ferments of the Thyroid 
Glands and the Influence of the Latter on Lipolytic and Oxida- 
tive Processes in the Blood. A. J. JuscurscuenKxo (Biochem. 
Zeitsch., 1910, 25, 49—78).—The lipolytic capacity of the thyroid 
glands is equal to that of the spleen and testicles, and inferior only to 
that of the liver and pancreas. The lipase acts chiefly on the butyrins, 
and to a less degree on natural fats. The thyroids of carnivora are 
more active in this respect than those of herbivora. On drying at a 
low temperature, the glands only lose to a slight extent their activity. 
The ferment is only extracted to a small extent by glycerol, but readily 
by water ; it is destroyed on boiling. The removal of the thyroids in 
dogs causes a diminished lipolytic power of the serum, whereas hyper- 
thyroidism increases it. ‘The thyroids also contain a catalase, as do 
the red blood-corpuscles. The influence of thyroidectomy on the 
catalase content of the latter was investigated. In rabbits there was 
first an increase of oxidative energy, and then a diminution until the 
normal was attained. In dogs a decrease of oxidative energy was 
observed. No definite conclusions could be drawn as to the result of 
hyperthyroidism on this factor. S. B, 8. 


The Effect of Thyroidectomy on the Development of Active 
Immunity in Rabbits. ©. A. Fue_pstap (Amer. J. Physiol., 1910, 
26, 72—76).—Thyroidectomy in rabbits does not during the first 
month affect the formation of immune substances. W. D. H. 


Action of Extracts of the Anterior Lobe of the Pituitary 
on Blood-Pressure. Water W. Hampurcer (Amer. J. Physiol., 
1910, 26, 178—180).—Extracts of the anterior lobe of the pituitary 
cause lowering of the blood-pressure. The active substance is soluble 
in alcohol, glycerol, and salt solutions, but insoluble in ether. 
Previous treatment of the material with chloroform to prevent 
putrefaction inhibits the effect. W. D. H. 


The Relationship of Aqueous Extracts which contain 
Nuclein Enzymes to the Physiological Phenomena in the 
Living Organisms. WALTER Jonrs (Zeitsch. physiol. Chem. 1910, 
65, 383—388).—A discussion of the results obtained by the author 
and by others in relation to the question mentioned in the title. 

W. D. H. 
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Pigment Formation. Cart Nevusere (Zeitsch. Krebsforschung, 
1909, 8, Heft 2).—The origin of melanin, the black pigment of 
melanotic sarcoma, is still unknown ; the presence or absence of iron is 
of small importance in its possible relationship to hemoglobin, and in 
the absence of any guarantee of purity, the decomposition products 
stated to be obtained from it do not assist the solution of the problem. 
From a melanotic sarcoma of the adrenal body, an extract was 
obtained which contains an enzyme that coloured adrenaline and 
p-hydroxyphenylethylamine black, but had no effect on tyrosine ; 
whether the pigment formed was the same as the natural one is quite 
uncertain. In other cases no active extract was obtained, and in one 
case recorded by Alberg (J. Med. Research, 16, 117), the extract acted 
on catechol, but hardly at all, on tyrosine. The main pigment, how- 
ever, treated of in the present research is the black pigment of the 
Sepia. If the cleaned ink-bags of these animals are extracted with 
sea-water, in some few cases the extract colours adrenaline blackish- 
brown ; in the majority of cases the extract has no such action. 

Twelve grams of adrenaline were subjected to the action of an 
active extract, and 1:25 grams of a black precipitate were obtained, 
which contained C 60°64, H 5:2, N 7°07, and ash 0°32%; the presence 
of iron in the ash indicates how easily small amounts of this metal 
may creep in as an impurity. The extract had no action on a large 
number of organic substances ; tryptophan alone yielded a similar but 
probably not identical product. Analysis of sepia-melanin itself 
yielded analytical figures very close to those given by Nencki and 
Sieber ; some attempts were made to examine the action on it of nitric 
acid and other reagents, but although a nitro-derivative was obtained, 
no great stress is laid on this preliminary work. W. D. iH. 


The Ferments of Milk. Junius Meyer (Arbeiten aus dem. 
Kaiserl. Gesundheitsamt, 1910, 34, 115—121, Reprint).—The author 
criticises an investigation on the Storch reaction of milk by Bordas 
and Touplain (Abstr., 1909, ii, 505) (blue colour said to be produced 
by the catalase of unboiled milk when treated with hydrogen peroxide 
and the hydrochloride of p-phenylenediamine), who believe that the 
reaction is due to the calcium caseinogen compound, which is pre- 
cipitated, according to Duclaux, on boiling. The author shows that 
the Storch reaction does not occur (except after a long interval) in 
either the cream or the skimmed milk if the latter has been heated. 
Caseinogen, prepared by various methods, both from heated and un- 
heated milk, was also incapable of yielding the Storch reaction. Milk- 
serum gave also a negative result. The author shows also that the 
property of decomposing hydrogen peroxide is not identical with that 
of yielding the Storch reaction, and draws the conclusion that there is 


no reason to disbelieve that the latter is due to a catalase. 
S. B.S. 


Coagulation of Fresh Milk by the Ferments of Boiled 
Milk. C. Gerser (Compt. rend., 1910, 150, 1202—1204).—Experi- 
ments on the time required by different ferments to coagulate milk 
after it has been heated for a definite time at different temperatures 
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(72—100°) show that there is a definite relationship between the 
presence of the globulins and albumins and the resistance of the milk 
to coagulation. The proteins are not strictly speaking anti-ferments, 
but appear to exercise a direct action on casein, protecting it from 
attack by the enzymes, W. O. W. 


Isolation of Erythrodextrin from the Urine of a Dog. 
Yasutro KorakE (Zettsch. physiol. Chem., 1910, 65, 414—416).—A 
dextrin-like substance in human urine has been described in two cases. 
The present observations on a dog gave the unique result of the 
presence of erythrodextrin in its urine. The dog had received a 
dose of 4 grams of hydroxyphenylglyoxylic acid by the mouth ; but a 
few months later, no effect was produced by the same dose, and other 
dogs also gave a negative result. W. Dz H. 


Pressor Bases in Urine. II. Wittiam Barn (Lancet, 1910, 1, 
1190—1193).—The pressor bases which are present in the urine of 
normal adults can be most readily obtained by shaking the urine 
with Fleming’s blood-charcoal and subsequently extracting the 
charcoal with suitable reagents. The urine of growing children 
contains the bases in minimal amount. In two adult cases the 
substitution of a milk and biscuit diet for one rich in meat made 
little or no difference in the amount of pressor bases in the urine. 
This suggests that they are formed in the lower intestine, where the 
growth of organisms is less restricted, owing to the removal of 
carbohydrates by absorption higher up. Medicinal doses of anti- 
septics by the mouth made no appreciable difference. In all cases of 
high blood-pressure the bases are absent or nearly so; this probably 
means that they are retained in the body. There seems to be no 
direct relationship between gout per se and the retention of the bases. 
In cases where the urine deposits uric acid there is marked 
diminution in the colloid matter of the urine; as the colloid contains 
chondroitin sulphuric acid, the association of this condition with 
urate deposition in cartilage is suggestive. W. D. H. 


The Excretion of Morphine under the Influence of Intestinal 
Irritants. Francis H. McCruppen (Arch. exp. Path. Pharm., 1910, 
62, 374—379).—Experiments on dogs show that after subcutaneous 
administration of morphine, the feces contain much more of the 
alkaloid if at the same time the activity of the intestine is increased 
by appropriate drugs. Ww. D. Bs. 


Occurrence of /-Hydroxyphenyl-lactic Acid in the Urine of 
Dogs Suffering from Phosphorus Poisoning. YasHIRo 
Kotake (Zeitsch. physiol. Chem., 1910, 65, 397—401).—See this 
vol., i., 384. 


Occurrence of »y-Hydroxymandelic Acid in the Urine in 
Cases of Acute Yellow Atrophy of the Liver. ALEXANDER 
EvuinGER and Yasuiro Korake (Zettsch. physiol. Chem., 1910, 65, 
402—413).—See this vol., i., 384. 
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The Different Action of Barium Chloride on the Frog’s 
Heart when Applied Internally and Externally. KE. Poutsson 
(Arch. exp. Path. Pharm., 1910, 62, 365—373).—Internal application 
of barium chloride to the isolated frog’s heart produces systolic 
stoppage, whilst if it is applied externally, the result is diastolic pauses. 
This is analogous to, but not so regular and constant as, what has 


been previously described for substances of the digitalis group. 
WwW.  &, 


Mixed Narcosis and Combined Narcosis. W. Mapg.une 
(Arch. exp. Path. Pharm., 1910, 62, 409—428).—The total effect of two 
indifferent narcotics, such as ether and chloroform, is not the arith- 
metical sum of the two actions. If non-narcotic doses of morphine- 
scopolamine are given, deep narcosis can be induced with comparatively 


small amounts of a volatile anzsthetic, and even with laughing gas. 
W. Dz. H. 


Narcotics and Local Anesthetics. Oscar Gros (Arch. exp. 
Path. Pharm., 1910, 62, 380—408).—Local anesthetics are proto- 
plasmic poisons; their action on muscle is, within certain limits, 
reversible. Local anzsthetics are probably strong narcotics. Narcotics 
inhibit the irritability of motor nerves in certain concentrations, and 
this action is usually reversible ; these concentrations are about six 
times greater than those which Overton gives for their narcotic 
action, that is, the central nervous system is about six times more 
sensitive than the peripheral ; sensory nerves are in this relationship 
on the same level as motor nerves. W. D. H. 


Action of an Active Principle from Apocyneum. H. R. 
Dace and Patrick P. Larpiaw (Heart, 1909, 1, 138—165).—Crystal- 
line apocynin (acetovanillone) has but the feeblest physiological action 
when pure. The true active principle is a crystalline, non-glucosidal 
substance, to which the names cynotoxwin and apocynamarin have been 
given by previous workers. Its action in all respects resembles that 
of the digitalis series, but it is apparently not cumulative. 


W. Dz. H. 


Experimental and Clinical Observations on Disturbances 
of Sympathetic Innervation (Adrenaline-mydriasis) and on 
Intestinal Glycosuria. Emi Zax (Pfliiger’s Archiv, 1910, 182, 
147—174).—Adrenaline produces its effects by acting on sympathetic 
nerve-endings, and among other effects is that of pupillary dilatation. 
Loewi showed that after extirpation of the pancreas, adrenaline no 
longer causes mydriasis. In frogs, dogs, and rabbits, it was shown 
that corrosion of the intestinal tract by alkali causes transitory 
glycosuria, and also Loewi’s pupil phenomenon ; this is also transitory ; 
corrosion of the large intestine, however, produces neither effect. 
The effects are slight in rabbits. In the present research, it is shown 
that the two phenomena are not so intimately associated as Loewi 
supposed, and that adrenaline mydriasis cannot be the simple result of 
sympathetic stimulation ; clinical observations on man are recorded 
which confirm this view. W. D. H. 
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The Action of Pure Choline on Blood-Pressure. Emi. 
ABDERHALDEN and Franz Mier (Zeitsch. physiol. Chem., 1910, 65, 
420—430).—Mott and Halliburton (Abstr., 1899, ii, 315, 781) stated 
that choline produces a fall of arterial blood pressure unless atropine 
has been given previously, when it produces a rise. Modrakowski 
(Abstr., 1908, ii, 974) stated that pure choline always raises the 
pressure. In the present paper the original statements of Mott and 
Halliburton are confirmed. The typical action of choline is a 
depressor one ; any pressor effect is due to accidental circumstances, 
Certain points in relation to the antagonism of choline and adrenaline 
(on blood-pressure, uterus, iris, etc.) are also referred to. 

W. D. H. 


Estimation of the [Physiological] Activity of Certain 
Members of the Digitalin Group. Ronerr KrattsHemeEr (Arch. 
exp. Path. Pharm., 1910, 62, 296—304).—The relative activities of 
these substances were estimated by the time in which they produced 
stoppage of the frog’s heart. Digitoxin, strophanthin, and antiarin 
are about equal. Oleandrin and erythrophlein are less toxic, and 
digitalein and digitalin least so. Four milligrams of digitalein 
correspond with three of digitalin and 0°1 of digitoxin. W. D. H. 


The Behaviour of Phloridzin after Extirpation of the 
Kidneys. Ericu Lescnkxe (Pfliiger’s Archiv, 1910, 1382, 319—337). 
—After intravenous injection of 1 gram of phloridzin in nephrecto- 
mised rabbits, it can be detected subsequently in the blood. After 
subcutaneous injection in similar animals, absorption of the drug is 
so slow that hours afterwards phloridzin can be found at the seat of 
injection. That which is absorbed is so greatly diluted that large 
amounts of blood or organ extracts must be employed to detect it. 
These results are at variance with those of Glaessner and Pick. 
Phloridzin is very toxic to rabbits; under 1 gram is often fatal 
from cardiac failure; there are also poisonous effects on the central 
nervous system (contraction of pupil, convulsions, cessation, following 
an exaggeration, of the breathing). W. Dz. H. 


The Mechanism of the Depressor Action of Dog’s Urine, 
with some Observations on the Antagonistic Action of 
Adrenaline. Ricwarp M. Prarce and Artnur B. EIsEnprey 
(Amer. J. Physiol., 1910, 26, 26—31).—Intravenous injection of 
dog’s urine causes an abrupt but transient lowering of arterial 
pressure. This isantagonised by adrenaline and by barium. Possibly 
the depressor substance, previous to elimination, plays a part in 
regulating the action of adrenaline. If nerve-endings are paralysed 
by apocodeine, neither urine or adrenaline produces their effects ; 
both substances act on the sympathetic nerve-endings. 


W. D. H. 
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Chemistry of Vegetable Physiology and Agriculture. 


Koch’s Bacilli. Medium Containing Glycerophosphates. 
Maximum Proportion of Iron and Manganese. G. BaupRAN 
(Compt. rend., 1910, 150, 1200—1202).—Analysis of the ash of 
tubercle bacilli and of the bouillon in which they are cultivated led 
to the preparation of a liquid having the following composition, and 
which has been found to give excellent results as a culture medium : 
sodium citrate 4 grams, glycerol 50 grams, Byla’s albumose 10 grams, 
the following glycerophosphates, sodium 2°24 grams, potassium 0°6 
gram, calcium 1°2 grams, magnesium 1°76 grams, water 1 litre. The 
solution is sterilised at 100°. 

The maximum proportion of manganese admissible is 3 grams, of 
iron 3:10 grams, both being present as glycerophosphates. The 


latter corresponds with the amount of iron in 1 litre of blood. 
W. O. W, 


Fermentation of Tyrosine. F. Trarrra-Mosca (Gazzetta, 1910, 
40, i, 86—102).—The author has isolated from horse-dung a bacillus 
which is able to grow in a nutritive liquid containing only mineral 
salts and tyrosine, and to decompose the latter, giving, first, hydro- 
p-coumaric acid, and later, benzoic acid and benzene. The decom- 
position is apparently a gradual one, consisting successively of de- 
amidation, oxidation, reduction, and de-carboxylation. Estimation 
of the carbon dioxide developed during the fermentation of the 
tyrosine shows that decomposition of the latter proceeds until the 
nucleus is completely destroyed, the final products doubtless consist- 
ing of carbon dioxide, water, and ammonia. The organism also grows 
well in a solution containing, as sole organic constituent, hydro-p- 
coumaric, p-hydroxybenzoic, or benzoic acid, but does not develop 
in a liquid containing only mineral acids and o- or m-hydroxybenzoic 
acid. The cultural and morphological characters of the bacillus are 
described. T. H. P. 


Biology and Chemistry of Nitroso-Bacteria. Grorce E. GacE 
(Centr. Bakt. Par., 1910, ii, 27, 7—48).—The weakest strains of 
Pseudomonas radicicola can be made capable of fixing considerable 
amounts of nitrogen by constantly growing on non-nitrogenous media, 
As regards the utilisation of sugar, it was found that maltose gives the 
best results ; with carbohydrates containing less than five carbon atoms, 
gum is not produced. 

In old cultures, especially on solid media, Pseudomonas radicicola 
develops a membrane which appears cell-like in structure, but does 
not give cellulose and starch reactions. When inoculated from such 
cultures into artificial culture solutions it may be capable of producing 
considerable amounts of nitrites and nitrates. There is, at present, no 


evidence that nitrates are produced without nitrite production. 
N. H. J. M. 
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Soil Bacteriology. Apam Dzierzpickt (Bull. Acad. Sci. Cracow, 
1910, B, 21—66).—The author emphasises the necessity for making a 
chemical study of the soil simultaneously with bacteriological investi- 
gations. Remy’s method only gives useful and consistent results when 
the chemical composition of the solution is such that it is practically 
unaffected by the addition of the soil used for inoculation. Nitrogen 
fixation is considerably influenced by the amount of available mineral 
matter present; any lack of available calcium and potassium compounds 
and of phosphates is distinctly unfavourable. Humus is alse desirable ; 
hence in making up a culture solution for investigating nitrogen 
fixation some sodium humate should be added, as well as the usual 
mannitol and mineral substances. Potassium phosphate is better than 
a mixture of monocalcium phosphate and potassium chloride. 


E. J. R. 


Relation of Methylpentosans to Pentosans in Some Kinds 
of Seeds. Guipo Boreuesani (J. Landw., 1910, 58, 77—79).—The 
umounts of methylpentosans and pentosans were estimated in (1) five 
varieties of Soja beans, and (2) four varieties of maize. The average 
amounts were as follows: Methylpentosans (1) 0°48; (2) 0°46%. 
Pentosans (1) 2°98 ; (2) 2°47%. N. H. J. M. 


A Peculiar Type of Plant Respiration. 8S. Kostyrscnew 
(Zettsch. physiol. Chem., 1910, 65, 350-—382).—As a rule, fermentable 
carbohydrates alone are broken down during respiration ; even where 
fats serve as the respiratory material they are probably first converted 
into sugar. In absence of air, the sugars do not oxidise, but are con- 
verted into carbon dioxide and alcohol, which may be regarded as the 
general products of anaerobic respiration. 

The author finds that a mushroom, Psalliota compestris, shows 
exceptional behaviour, as probably do other Hymenomycetes con- 
taining no soluble carbohydrates. No alcohol is formed, but carbon 
dioxide is evolved. Miintz’s observation that hydrogen and alcohol are 
both formed was not confirmed. A number of experiments were made 
with the pressed juice of the mushroom, indicating that oxygen is 
readily absorbed, and also that carbon dioxide is readily evolved ; the 
latter process is not enzymic, since it is not inhibited by boiling the 
solution or by addition of lime-water, which precipitates the proteins. 
The author applies Bach and Engler’s autoxidation hypotheses, and 
considers that they explain the facts. E. J. R. 


Action of Useful and Injurious Stimulants on the 
Respiration of Plants. N. N. Ivanorr (Bull. Acad. Sct. St. 
Pétersbourg, 1910, [vi], 571—581. Compare this vol., ii, 438; 
Palladin, this vol., ii, 438)—The results of experiments on 
etiolated bean twigs and wheat embryos show that the actions of 
poisons on the respiration of living and dead plants may be divided 
into three classes: (1) The living plants are stimulated and the dead 
ones oppressed, or else the two behave similarly ; (2) the living objects 
are not at all or but slightly oppressed, the dead ones being oppressed 
to a considerably greater extent ; (3) both the living and dead plants 
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are either equally oppressed or else indifferent. The respiration was 


measured by means of the volume of carbon dioxide evolved. 
2. 2. 


Osmotic Pressure in Plants. Thermo-electric Method of 
Determining Freezing Points. Henry H. Dixon and W. R. 
Gexston Atkins (Sci. Proc. Roy. Dublin Soc., 1910, 12, 275—311).— 
Osmotic pressures vary with the species and individual. Leaves of 
the same individual, under similar conditions, have the same osmotic 
pressure, whilst under varying conditions considerable variations are 
found, due probably to fluctuations in the carbohydrate-contents of 
the cells. Assimilation results in a rise in the osmotic pressure and 
in the mean mol. wt. of the solutes. Similar results, but less 
marked, are seen when detached leaves are stored in the dark. These 
changes are attributed largely to the hydrolysis of sucrose and 
starch. 

The osmotic pressure of leaves attached to a plant may be 
considerably reduced by shielding from light. 

The greatest depression of freezing point was shown by the sap of 
Syringa vulgaris (— 2°234°, corresponding with an osmotic pressure 
ot 26°87 atmospheres); the smallest depression was in the sap of 
Chamaerops humilis (—0°315°, equivalent to an osmotic pressure of 
3°79 atmospheres). 

In summer, when the leaf cells of Syringa contain greater amounts 


of sugars, pressures from 30 to 40 atmospheres are not improbable. 
N. H. J. M. 


Position at which the Nitrogen of Nitrates is Utilised in 
Plants. Camitto Acqua (Atti R. Accad. Lincei, 1910, [v], 19, 
i, 339—344).—When ordinary wheat is treated with a solution of a 
radioactive salt, such as uranyl nitrate, examination of the corns by 
the electroscopic method reveals an accumulation of active material in 
the root-apices, whilst microscopic examination of the tissues shows 
the formation of an insoluble, yellow deposit of uranic oxide (‘): firstly 
in the dermatogen near to the apex, and, on prolonged culture, in the 
adjacent lower layers of tissue. As this deposit is formed by uranyl 
nitrate and scarcely at all by other uranium salts, the author regards 
the phenomenon as due to the decomposition of the nitrate with 
utilisation of the nitrogen by the plant, and consequent deposition of 
the oxide. Uranium having an injurious action on plants, the author 
has carried out preliminary experiments on the action of manganous 
nitrate solutions on wheat and the ordinary bean. The results are similar 
to those given by the uranyl salt, an insoluble, black deposit being 
formed. With manganous chloride and sulphate, no deposits were 
obtained. x. EF. 


Absorption of Barium by Plants. H. Coin and J. pe Rurz 
(Compt. rend., 1910, 150, 1074—1076),—Experiments on the cultiva- 
tion of peas in dilute solutions of barium nitrate and chloride 
(0°0125%) indicate that the plants, especially the roots, are capable of 
absorbing appreciable amounts of barium. The metal appears to be 
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localised, and its distribution to correspond with certain granulations 
in the pericycle. W. O. W. 


Variation in the Amount of Sparteine in Common Broom. 
JACQUES CHEVALIER (Compt. rend., 1910, 150, 1068—1069).—Sparteine 
is produced more rapidly during the early life of the plant than 
during the flowering season, or after this period. The seeds at 
maturity contain 11% of the alkaloid. W. O. W. 


Constituents of Cauliflower. Roman DmocHowsk! and BERNHARD 
TotitEens (J. Landw., 1910, 58, 27-—31).—The composition of (1) the 
flower, and (2) the stalk, was found to be as follows: 


Crude Crude Methyl- N-free Crude 
Water. _ protein. fat. Cellulose. Pentosan. pentosan. extract.* ash. 
1. 90°84 2°95 0°25 1°05 0°87 0°26 2°78 1:00 
2. 90°84 2‘11 0°15 1°50 1°15 0°27 2°81 117 


* Exc'uding pentosan and methylpentosan, 


Dextrose and levulose were found to be present, but not sucrose. 
N. H. J. M. 


The Fruit of Cornacea stolonifera. Jay Duncan (Chem. News, 
1910, 101, 217—218).—The dry berries contain 3% of ash, 11°5% of 
a substance resembling dextrin, about 38% of sugars, and 3°5% of fixed 
oil, The sugars present include dextrose and maltose. ‘Tartaric, 
oxalic, or citric acid could not be detected. 2. A. 8. 


Presence of Betaine in the Tubers of Helianthus tuberosus. 
Ernst Scuuize (Zeitsch. physiol. Chem., 1910, 65, 293—294).—By 
means of the method of separation described in a former paper (Abstr., 
1909, ii, 605), the author has shown the presence of betaine in the 
tubers of this plant. From 25 kilos. of the tubers, 2 grams of betaine 
hydrochloride could be obtained. The substance was identified by 
means of a number of derivatives. R. V.S. 


Presence of Hydrocyanic Acid in the Order Thalictrum. 
LEOPOLD VAN ITALLIE (Pharm. Weekblad, 1910, 47, 442—448; Arch. 
Pharm., 1910, 248, 251—256. Compare Abscr., 1905, ii, 852).—An 
investigation of the amount of hydrocyanic acid present in plants of 
the Thalictrum order at various periods of the year. The seeds of 
Thalictrum aquilegifolium and 7. angustifoliwm alone contain 


hydrocyanic acid. A. J. W. 


Mineralogical Significance of Vegetation Experiments. 
J. Samortorr (Centr. Min., 1910, 257—262).—Powdered minerals in 
a fresh, unweathered condition were added, to soils or other media 
which had been deprived of certain elements necessary for the growth 
of plants. As shown by the rates of growth in such experiments, 
it is evident that inorganic nourishment can be extracted more easily 
from some minerals than from others. It is therefore suggested that 
this method of investigation, like that given by the study of weather- 
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ing products, may throw some light on the chemical constitution of 
minerals, and especially in the case of dimorphous minerals, such as 
calcite and aragonite, and orthoclase and microcline. 

Wheat, vetch, etc., were grown in quartz-sand together with (1) 
orthoclase (from St. Gottard and from Mursinka), and (2) microcline, 
with practically the same results for both minerals, although a more 
profuse growth was obtained with sanidine, Apophyllite and leucite 
produced about the same result as orthoclase, but phillipsite gave a 
greater profusion of growth, indicating that potassium can be more 
easily extracted from this zeolitic mineral. 

Of lower organisms, cultures of Aspergillus niger were found to 
thrive better on mica (muscovite and biotite) than on felspar (ortho- 
clase and microcline). L, J.S8. 


Function of Micas in Arable Soils. Biiter-CHaTevan (Compt. 
rend., 1910, 150, 1132—1135).—Experiments on pot culture with 
artificial soils have shown that the roots of some plants are capable of 
assimilating the potassium of insoluble silicates, such as white mica, 
and consequently the presence of these minerals in soils is not without 
advantage. The suggestion is put forward that mica, with apatite 
and tourmaline, may be the principal source of the fluorine found in 


plants. WwW. W. 


Nature of the Colour of Black Cotton Soils [in India]. H. E. 
Annett (Mem. Dept. Agric. India, 1910, 1, 185—203).—The dark 
colour of the black cotton soil of India, which covers an area of quite 
200,000 square miles, was generally supposed to be due to organic 
matter. It was shown by Leather, however, that the soil does not 
contain high amounts of organic matter, and that when this is 
destroyed by sulphuric acid the residue was still black ; and the con- 
clusion was drawn that the dark colour is due to the presence of a 
black mineral. This view is now shown to be substantially correct, 
although the colour is in part attributed to organic matter. 

The black mineral, which is magnetic, forms lustrous crystals, D about 
57. A sample, freed as far as possible from earthy matter, was found 
to contain: MgO, 3°32 ; Fe,0,, 73°24, and TiO,, 18°07. N. H. J. M. 


Nitrogen Economy of Arable Soils. THeopor PFEIFFER, 
Aveust GuTTMANN, and F. Tare. (Mitt. landw. Inst. kgl. Univ. Breslau, 
1910, 5, 657—-713).—Numerous pot experiments were made to ascer- 
tain the amounts of nitrogen fixed by soil, in its natural sta‘e, after 
fallow, oats, and mustard respectively ; in the same soil sterilised by 
heating in steam under 3 atmospheres pressure; in the soil treated 
with carbon disulphide, and in soil to which sugar was added. The 
experiments were made in pots holding 13 kilos. of loam. The 
amounts of produce obtained in the different series, and the nitrogen in 
crops and soil were determined. 

The results invariably showed gains of nitrogen from 0°778 to 
1-275 grams, the average gain being 1°034 grams per 13 kilos. of soil 
(compare Joulie, Ann. Agron., 1886, 12, 5, and Berthelot, Abstr., 1887, 
395). The greatest gain after fallow was in the soil treated with 
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carbon disulphide (1°275 grams), then in the steamed soil (1°031 grams), 
and in the natural soil the gain was 0°901 gram. The nitrogen 
in the produce was highest in the steamed soil ; carbon disulphide had 
very little effect, whilst addition of sugar reduced the amount of 
nitrogen taken up Sy the plants, although. the soil showed a distinct 
gain. The total gain (in soil and crop) was practically the same with 
sugar as without it. The soil in its natural condition (without carbon 
disulphide or sugar) showed gains of nitrogen in addition to the 
nitrogen of the crops. 

Sand culture experiments with soil alge showed that with luxuriant 
growth the gain of nitrogen was only slight. N. H. J. M. 


Fixation of Nitrogen in the Soil with the Help of Cellulose 
as Source of Energy. A.urrep Kocn (Centr. Bakt. Par., 1910, 
ii, 27, 1—7. Compare Pringsheim, this vol., ii, 230).—Soil to which 
paper (0°33%) was added was found to be quite free from nitrates 
about nine months later. Subsequently, after the paper had dis- 
appeared, nitrates were again found to be present. Experiments with 
buckwheat and mangolds grown in soil mixed with sand, both without 
and with paper, showed enormous reductions in the amount of produce 
when paper was present, due, no doubt, in part to the destruction of 
nitrates. 

Further experiments are described in which liquid cultures containing 
paper (12 grams) were inoculated from soil, from vegetable refuse, and 
from dung, and then covered with soil. After six months, it was found 
that with soil bacteria alone only 1‘2 grams of{cellulose was destroyed ; 
with bacteria from vegetable matter and from dung, the amounts of 
cellulose destroyed were 3°85 and 10°35 grams respectively. The 
amounts of nitrogen fixed, coincident with the destruction of cellulose, 
were 9°04, 13°68, and 102°2 mg. 

The divergent results obtained with cellulose would thus seem to be 
due to different cellulose organisms. The beneficial action of farm- 
yard manure is probably largely due to the introduction of cellulose 
bacteria favourable to nitrogen-fixing organisms; and the increased 
effect of green manure by the addition of farmyard manure is to be 
attributed to the action of organisms introduced with the latter on 
the cellulose of the green manure, rather than to any increased 
decomposition of nitrogenous matters. N. H. J. M. 


Denitrification and Accumulation of Nitrogen in Soils. 
Francis S. Marr (Mitt. landw. Inst. kgl. Univ. Breslau, 1910, 5, 
639—656).—Experiments are described in which a loam soil (3 kilos. 
per pot) to which straw (0°5%) and sucrose (2 and 8%) respectively 
were added, in some cases with further addition of sodium nitrate 
(0°15%), was kept for about three months at 30°, the total nitrogen 
being determined at the commencement, after six weeks, and at the 
conclusion. Pots containing soil only were included in the experiment, 
and some of those containing straw (or sucrose) and nitrate were 
aerated every two or three days. 

The soil alone (which contained 0:133% N) showed a slight gain of 
nitrogen in the first period, followed by a slightly greater loss in the 
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second. Addition of straw resulted in a decided gain (0°173 gram) in the 
first, and a loss (0°094 gram) in the second, period, whilst with 2% of 
sucrose there was a gain of 0°079 gram in the first period and a gain 
of 0:053 gram in the second. With the soil containing 8% of sucrose, 
in which only the initial and final amounts of nitrogen were deter- 
mined, there was a gain of 0°150 gram N. 

When sodium nitrate was supplied in addition to straw, the gain of 
nitrogen in the first period was reduced from 0:173 to 0:008 gram, 
whilst the loss in the second period was increased. Similar results 
were obtained with 2% of sucrose + nitrate in the first few weeks ; in 
the second period there was still a gain, but greatly reduced as 
compared with sucrose alone. Where nitrate was added to the soil 
containing 8% of sucrose, there was a slight loss (0:005 gram) instead 
of the gain of 0°150 gram. 

Aeration of the soil containing organic matter + nitrate considerably 
reduced the final loss in the case of straw, and had no appreciable 
effect on the final result with 2% of sucrose. With 8% of sucrose and 
nitrate the loss was increased to 0°203 gram. N. H. J. M. 


The Retention of Superphosphate in Soils. Icenaz K. 
GREISENEGGER (Zeitsch. landw. Vers.-wesen. Oesterr., 1910, 13, 1—47),— 
A comprehensive study of the mode of occurrence, the distribution, 
and retention of phosphorus in soil and plants. Three types of soil 
were studied: (1) a rich alluvial loam, (2) a light sandy loam, (3) a 


strong soil, rich in humus and manurial deposits; these were sub- 
mitted to mechanical and chemical analysis, and plants grown in them 
likewise examined at different stages of growth, the phosphorus content 
in the different organs being separately estimated. Numerous pages 
of tabulated results are appended. F, M. G. M. 


Calcium Cyanamide and Some of its Decomposition Pro- 
ducts. Ax.Bert Sturzer and F. Reis (J. Landw., 1910, 58, 65—76).— 
Calcium cyanamide remains unchanged for a long time in the soil, and 
acts injuriously on germination. It is, however, without injurious 
action when applied to growing plants when the soil contains other 
available forms of nitrogen. Production of dicyanodiamide from 
calcium dicyanamide in the soil need not be feared. The latter is not 
injurious to bacteria, yeast, and Streptothrix when other sources of 
nitrogen are present, 

The first process in the decomposition of calcium cyanamide is the 
absorption of carbon dioxide. This is followed by the decomposition 
of the cyanamide, mainly chemical and not biological, into urea 
and similar compounds. The most important soil constituent concerned 
in this change is ferric oxide. The urea is rapidly converted into 
ammonia, and subsequently into nitrates. Dicyanodiamide is not 
available as a source of nitrogen for higher plants. 

Dicyanodiamidine and diguanidine sulphate are utilised by Peni- 
cullium glaucum and Aspergillus oryzae. Soil and water bacteria are 


very sensitive, and both compounds are injurious to the germination 
of seeds. N. H. J. M. 
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The Efficiency of Calcium Cyanamide, Chili Saltpetre, and 
Ammonium Sulphate. Jonann J. VaNua (Zeitsch. landw. Vers.- 
wesen., 1909, 12, 785—-838).—A detailed account of numerous experi- 
ments in which varying quantities of calcium cyanamide, Chili 
saltpetre, and ammonium sulphate were applied to various soils under 
different crops, either alone or in conjunction with phosphatic, lime, 
and other manures. Numerous tabulated results, with discussions on 
their significance, are given in the paper. F. M. G. M. 


Manurial Experiments on Peat Soil with ‘“Palmaer Phos- 
phate,” a New Manure Prepared by an Electrolytic Process. 
Hyatmar Von Feivitzen (J. Landw., 1910, 58, 33—43).—The manure 
is produced by the following process. A solution of sodium chlorate 
or perchlorate is electrolysed, and the acid anode liquid allowed to 
act on crude phosphate, which it dissolves. The saturated solution is 
then treated with the alkaline cathode liquid until only slightly acid, 
when dicalcium phosphate separates as a fine, crystalline powder; the 
yield is almost quantitative. The calcium in solution is precipitated 
in part as hydroxide by adding the rest of the alkaline solution, 
and the remainder as carbonate by passing in carbon dioxide (Séder- 
baum, Zettsch. landw. Vers.-wesen. Oesterr., 1908, 506). The manure 
contains 36—38% of phosphoric acid, of which about 95% is citrate- 
soluble. 

The results of pot and field experiments on peat soil with oats, peas, 
lupins, and potatoes showed that the manure is equal in value to super- 
phosphate and basic slag. N. H.J.M 


Analytical Chemistry. 


[Absorption and Extraction Apparatus. Weighing 
Pipettes.] Ernst Bert (Chem. Zeit., 1910, 34, 428—429).— 


Absorption Apparatus, Fig. 1.— 
The ground joint S, which is 
slightly greased, serves for the 
introduction by means of a pipette 
of the absorbent, and is fitted with 
the vertical bulb-tube A, which 
is plugged with glass wool and 
filled with granulated calcium 
chloride. On applying suction 
at B, the solution ascends into 
K; by blowing, it fills the six 
separate absorption cells. When 
filled with aqueous potassium 
hydroxide?(1!: 1), the apparatus weighs about 60 grams. 

Weighing Pipette, Fig. 2.—An improvement on the Lunge-Rey 


Fic. 1. 
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pipette, being much less in weight, although the bulb is larger. 
When required for use, the three-way cock, Fig. 3, is placed as figured 
in (1), and suction is applied at A, causing a diminished pressure in 
KX. The stopcock is now turned as figured in (2); the point of the 
pipette is immersed in the liquid, and, after turning the stopcock as 
figured in (3), the liquid is drawn by suction into the pipette and the 
stopcock turned as figured in (4). 

The stopper of the bulb X is momentarily lifted, the point S is 
wiped dry, and the pipette placed in its support. After weighing, 
the stopcock is turned as figured in (5); the apparatus is emptied 
partly or completely, and then reweighed after turning the stopcock in 
position (4). 

Modified Weighing Pipette, Figs. 4 and 5.—In weighing liquids of 


Fic. 3. 
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considerable vapour-tension in a pipette, the liquid is apt to drop 
during the weighing ; to prevent this, the modified form has been 
devised in which, on suction, the liquid enter the bulb §S. When 
emptying the pipette, the pipette is inclined, and the stopcock turned 
in position (5). The pipette may be weighed either by placing it ina 
support, or it may be suspended from the balance. 

Modified Winkler Serpentine Tube, Fig. 6.—The absorption liquid is 
introduced into A by means of a pipette. The liquid expelled by 
the gas entering through B enters the reservoir R, runs from there 
into the tube F, to be again forced upwards through the spirals by 
the gas injected at the point 7. When first passing the gas, the 
the three-way cock D is turned as figured in (2) (Fig. 3); the gas 
ascends from the injection point 7’ into the worm S. When this 
is filled with gas bubbles, the stopcock is turned as in (1) (Fig. 3). 
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The tube F is now in direct communication with the injection point, 
and the liquid collecting in R again descends through F, and so keeps 
on circulating. The absorption liquid may be drained after turning 
the stopcock as figured in (3 and 5) (Fig. 3). 
Extraction Apparatus, Fig. 7.—A is a boiling tube connected by 
Fie. 7 means of a ground joint with a reservoir R, 
ae holding about 500 c.c. and containing the 
liquid to be extracted. In this reservoir 
is placed the removable glass worm arrange- 
ment #, furnished with a cooler X, also re- 
movable. Near this is placed the overflow 
tube G@ for the solvent ; a part of this tube 
may, if necessary, be disconnected. By way 
of precaution, a bulb has been introduced at 
S' so as_to retain any heavy liquid accidentally 
passed over. 

When required, 30 c.c. of the solvent and 
some very small stones are placed in A, and 
the reservoir R is placed on. At D, mercury 
is poured into about two-thirds of the content of 
the beaker ; the object of the mercury seal being 
to avoid too strong a tension in the appar- 
atus, and also to serve as a safety valve 
in case of a stoppage in the injection point 
7. The liquid to be extracted is now placed 
in # up to about 3 cm. below the end of the 
tube G, the glass worm is put in, the solvent 
is added, and the cooler is fixed in. After 
making a water seal between the cooler and 
R, heat is applied to A, and a current of 
air or other inert gas is passed through the 
inlet tube /. This, mixed with the vapours 
of the solvent, enters through 7’, below the 
ay spirals # of the reservoir 2. The vapour of 

the solvent condenses in the cooled liquid in 
very fine drops, which, together with the neutral gas and the attracted 
liquid, rise through the worm-tube and are ejected at its open end. 
The two layers soon separate, and the solvent accumulating on the 
surface runs continually through G back into A. Owing to the 
mechanical action of the current of air, the extraction is soon completed. 

When the operation is finished, the liquid is drawn off by turning 
stopcock Z, and the remainder of the solvent is then collected. The 
mercury is drawn off by turning stopcock M, and the apparatus is 
then disconnected and cleaned. L. DE K, 


Decanting Apparatus for Laboratory Purposes. M. Nerro 
(Zeitsch. angew. Chem., 1910, 23, 784).—A swing apparatus in which 
a basin or beaker can be securely held. By means of a long screw 
working in a nut, the apparatus can be gradually turned on its axis, 
and the liquid decanted off without fear of disturbing the precipitate. 

L. pe K 
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Cleaning of Platinum Wires for Flame Coloration 
Experiments. Lucien L. pe Konincx (Bull. Soc. chim. Belg., 1910, 
24, 197—198).—For the removal of traces of copper, barium, and 
other compounds from platinum wires, the author recommends the use 
of a borax bead, which is allowed to flow two or three times over the 
contaminated portions of the wire. H. M. D. 


Use of Phosphorus Solutions in Gas Analysis. MrrczysLaw 
CENTNERSZWER (Chem. Zeit., 1910, 34, 494—-495).—Instead of absorb- 
ing oxygen from gaseous mixtures with solid phosphorus, which in 
presence of very much oxygen is somewhat inactive, the author recom- 
mends using a solution made as follows: 230 c.c. of castor oil are placed 
in a 250 c.c. flask, and 3 grams of dried phosphorus are added. The 
flask is then stoppered and heated in an oil-bath to 200°, when it 
is thoroughly shaken unti] the phosphorus is completely dissolved. 
The solution is used in the same way as the other gas-absorbents, and 
the absorption of oxygen is complete when no more luminosity is 
noticed. When dealing with highly oxygenated mixtures, the 
oxidation of the phosphorus must be accelerated by warming ; for 
this purpose an electric arrangement is described and illustrated in 
the original article. L. DE K. 


Estimation of the Intensity of Acidity and Alkalinity with 
2:5-Dinitroquinol. Lawrence J. Henprerson and ALEXANDER 
Forses (J. Amer. Chem. Soc., 1910, 32, 687—689).—It is pointed 
out that although there are many indicators capable of sharply 
marking the end-point in a titration, there has not hitherto been 
any indicator suggested which is suitable for measuring all intensities 
of hydrogen ion concentration. 

It has now been found that 2: 5-dinitroquinol is well adapted for 
this purpose. This substance dissolves in water to form a bright 
orange-coloured solution, which is turned pale greenish-yellow by 
moderately strong acid, and deep purple by moderately strong 
alkali. Between these extremes there is a wide range of colours 
which renders it possible to estimate the concentration of hydrogen 
and hydroxyl ions in a solution with considerable rapidity and 
accuracy. Eleven different intensities of reaction can be distinguished, 
all that is necessary being to prepare a series of standard solutions, 
and then to compare the colour produced in the solution under 
examination with the standards. E. G, 


A Method of Titrating Physiological Fluids. Gerorcsz S. 
WaLPo_e (Proc. physiol. Soc., 1910, xxvii—xxix; J. Physiol., 40).— 
The difficulty of titrating coloured physiological fluids may be obviated 
by taking four glass cells, A, B, C and D; A is placed over C, and B 
over D, and these are illuminated from below, the observer looking 
down through them. A contains x c.c. of the sample to be titrated ; 
B contains the same + y ¢c.c. of the indicator ; C contains y c.c. of the 
indicator + xc.c. of Sérensen’s mixture ; ) contains water. Standard 
acid or alkali is added to B until the colour seen on looking down 
BD is the same as that seen on looking down AC. When the colours 
match, the contents of B have the same ionic concentration as the 
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chosen Sorensen mixture. By modifying the arrangement of the tubes 


so that they are placed : 4 the ionic concentration of a feebly acid 


or alkaline mixture can be measured. The Sérensen mixture in C is 
altered until a match is obtained. The ionic concentration of the 
solution in B is then the same as in (, and can be discovered from 
Sérensen’s tables. W. D. 4H. 


Gravimetric Estimation of Free Bromine and Chlorine, 
Combined Iodine, and Oxidising Reagents by means of Metallic 
Silver. CiaupE C. Perkins (Amer. J. Sci., 1910, [iv], 29, 338—340. 
Compare Abstr., 1909, ii, 932).—A definite volume of the_ aqueous 
solution of free bromine or chlorine is added to a solution of potassium 
iodide, acidified with hydrochloric acid, and the solution now contain- 
ing free iodine is shaken with a sufficiency of electrolytically deposited 
silver in an atmosphere of hydrogen. The increase in weight of the 
silver equals iodine, which is then calculated to either bromine or 
chlorine. 

Potassium iodide may be analysed by adding a sufficiency of 
potassium nitrite or hydrogen peroxide. On acidifying with hydro- 
chloric acid, the iodine is liberated, and may then be removed by 
shaking with a known weight of silver. 

The process may be also applied successfully to the assay of oxidising 
agents, such as potassium permanganate, hydrogen peroxide, potassium 
dichromate, and ferric chloride. An excess of potassium iodide is 
added, and then some hydrochloric acid, and the iodine liberated is 
removed by silver as directed previously. L. pe K. 


Reaction between Hydriodic Acid and Bromic Acid in the 
Presence of a Large Amount of Hydrochloric Acid. D. L. 
RanDALL (J. Amer. Chem. Soc., 1910, 32, 644—646).—Andrews 
(Abstr., 1903, ii, 686) has shown that when a solution of potassium 
iodide containing a considerable quantity of hydrochloric acid is titrated 
with standard potassium iodate, the following reaction takes place : 

2KI + KIO, + 6HCl=3KCl + 3ICl + 3H,0. 

It has now been found that potassium bromate can be substituted 
for the iodate in the estimation of iodides, but that the bromate is 
a more powerful oxidising agent, since the bromine itself reacts with 
one atom of iodine. The reaction is represented by the equation : 

3KI+ KBrO, + 6HCl =4KCl+3H,O + 21Cl + IBr. 
E. G. 


Estimation of Fluorine in Fluorite by Jannasch’s Method. 
Joser Loozka (Zeitsch. anal. Chem., 1910, 49, 329—340).—A slight 
modification of the platinum apparatus and the process used by 
Jannasch [and Réttgen] (Abstr., 1895, ii, 460). Illustrations are 
given of both the original and new apparatus. In the original process 
the fluorite is heated with sulphuric acid in simultaneous currents 
of air and carbon dioxide, and the gases passed through aqueous 
sodium hydroxide, but the author now uses a current of air first, and, 
after some six hours, a current of carbon dioxide is passed for some 


two hours. 
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It is pointed out that when subsequently separating the calcium 
carbonate from the calcium fluoride, great care should be taken that no 
excess of acetic acid is used, as on evaporating to dryness the acid acts 
on the calcium fluoride to a serious extent, and so causes a decided loss. 

L. DE K, 


Estimation of Sulphur and of Halogens in Organic 
Substances. Juxtus Marcusson and H. DéscHer (Chem. Zeit., 1910, 
34, 417—418).—The process is a modification of the Hempel-Graefe 
method of estimating sulphur by burning the substance in a large 
volume of oxygen and oxidising the sulphur dioxide to sulphuric acid 
by the addition of a solution of sodium peroxide from a dropping- 
funnel (Abstr., 1904, ii, 514). The method is also applicable to the 
estimation of halogens if sodium hydroxide is introduced in place of 
the peroxide. Instead of a platinum cone to hold the wadding and 
the substance, the authors use a shallow, cylindrical platinum vessel 
suspended by a platinum wire fused into the well-ground glass 
stopper of the large bottle. The use of a dropping-funnel is 
obviated by placing the solution of sodium peroxide or hydroxide in 
the bottle itself. The ignition of the substance and wadding is 
effected by lighting a thread, one end of which touches the wadding 
and the other reaches nearly to the glass stopper. The stopper is held 
firmly in position while the combustion is proceeding. The sulphate 
or the halide formed, after reduction of any oxyhalide by Devarda’s 
alloy, is estimated in the usual way. C. 8. 


Analysis of Sulphur Used for Agricultural Purposes. 
Kuekne Couuin (Ann. Falsif., 1910, 3, 132—138).—The detection of 
ground sulphur in flowers of sulphur is of some importance owing to 
the difference in the prices of the two substances, although considerable 
conflict of opinion obtains as to their respective insecticidal properties. 
A microscopical examination of a sample of sulphur will indicate 
whether a sample consists solely of one kind of sulphur or not, but 
comparison specimens of the two varieties should be examined at the 
same time. In the case of a mixture, the quantities of the two kinds 
of sulphur present may be approximately ascertained by comparison 
with mixtures containing known amounts. The solubility of the 
sample in carbon disulphide is also of some use, as freshly sublimed 
flowers of sulphur yield about 33% of matter insoluble in this 
solvent ; this amount diminishes as the sample is kept, and may 
decline to 12%, or even less, but any sample of flowers of sulphur 
yielding less than 12% of insoluble sulphur probably contains ground 
sulphur. W. P.S. 


Estimation of Sulphur in Metallic Molybdenum and 
Tungsten and their Iron Alloys. Wo.pemar TRAUTMANN 
(Zettsch. anal. Chem., 1910, 49, 360—361)—Two grams of the 
powdered metal are placed in a porcelain boat, and burnt in a 35 em. 
long combustion tube in a current of pure oxygen. The tube is 
drawn out at one end so as to minimise contact with the caoutchouc 
tubing (which may contain sulphur) used to connect it with the 
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potash apparatus. The sulphur dioxide or trioxide is absorbed in 
aqueous potassium hydroxide, bromine is added, and, after adding 
a slight excess of hydrochloric acid, the sulphuric acid is precipitated 
as usual, L, pe K. 


Comparison of Methods for the Estimation of Sulphur in 
Coal. Samuret W. Parr, W. F. WHEELER, and RutH BERoLzHEIMER 
(J. Ind. Engin. Chem., 1909, 1, 689—692).—A discussion and 
comparison of various methods for estimating sulphur in coal, the 
publication of which is due to the appearance of papers by Hollinger 
containing results identical with those of the author, except with 
respect to a photometric process. The authors find in opposition to 
Hollinger that fusion with sodium peroxide is satisfactory, if the 
reagent is specially prepared and the fusion carried out in a special 
“calorimetric bomb,” a sketch of which is given in the paper; a 
“sulphur photometer curve” and comparative tables of results are 
also included. F. M. G. M. 


Estimation of Free and Combined Sulphurous Acid in 
Wines. P. Cazenave (dun. Falsif., 1910, 3, 154—158).—Having 
found by actual experiment that iodometric estimations of sulphurous 
acid in wine are untrustworthy, the author recommends that this acid 
should be estimated gravimetrically after oxidation with iodine. He 
finds that all free sulphurous acid may be removed from wine by 
distilling the latter for five minutes under reduced pressure at a 


temperature below 50°. The residual or [combined sulphurous acid 
is then estimated, and the difference between this amount and that of 
the total sulphurous acid present gives the quantity of free sulphurous 
acid. The total sulphurous acid is best estimated by the difference in 
the quantity of sulphate before and after oxidation with iodine. It is 
found that it is not necessary to carry out the distillation of the free 
sulphurous acid in an atmosphere of carbon dioxide. W. P.S. 


Estimation of Sulphuric Acid and of Sulphur in Pyrites. 
Maurice Huysrecats (Bull. Soc. chim. Belg., 1910, 24, 177—197).— 
The author has examined in detail the factors which influence the 
accuracy of the gravimetric estimation of sulphuric acid by precipita- 
tion as barium sulphate. In particular, the effect of the presence of 
hydrochloric acid, of excess of barium chloride, and of the presence of 
ammonium and sodium chlorides has been studied. The observations 
indicate that the best results are obtained when the solution, from 
which the sulphate is precipitated, contains from 20 to 30 c.c. of 5N- 
hydrochloric acid and 5 to 10 e«.c. of a normal solution of barium 
chloride per 500 c.c. Precipitation should be effected in boiling 
solution, and the volume reduced to one half by evaporation. Before 
filtration, the precipitate should be allowed to remain in contact with 
the solution for about twenty-four hours. Small quantities of sodium 
and ammonium chloride have very little influence on the results 
obtained. In the presence of iron, the method of Gyzander (Abstr., 
1906, ii, 391), according:to which the iron is reduced to the ferrous 
condition by the addition of hydroxylamine hydrochloride, is found to 
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give satisfactory results. The solution should be made nearly neutral 
by alkali before the reducing agent is added, and this should be used 
in considerable excess. H. M. D. 


Estimation of Sulphuric Acid by the “ Benzidine Process,” 
Particularly in the Presence of Chromium. Gkrore von KNoRRE 
(Chem. Zeit., 1910, 34, 405—407).—In the presence of ferric chloride 
the iron should be reduced to the ferrous state by means of hydroxyl- 
amine hydrochloride. When analysing pyrites, the amount of ferric 
chloride formed may be neglected. 

Estimation of sulphuric acid in the presence of chromic salts.—The 
solution is boiled with excess of ammonium acetate or formate, and 
then mixed with the usual benzidine solution. The precipitation of 
the sulphuric acid takes place somewhat slowly, but is complete in a 
day. 

Estimation of sulphuric acid in the presence of chromic acid.—The 
solution is acidified with hydrochloric acid, and heated with hydrazine 
hydrochloride. When reduction is complete, the solution is neutralised 
with ammonia, boiled with excess of ammonium formate, and treated 
as before. 

Sulphuric acid in the presence of but little chromic acid may also 
be precipitated by adding a little hydrochloric acid and then excess of 
benzidine solution to which hydroxylamine hydrochloride has been 
added. L. DE K. 


Phenolsulphonic Acid Method for the Estimation of 
Nitrates in Water. II. Composition of the Yellow Com- 
pound. Emi M. Cnamorand D.S. Prarr (J. Amer. Chem. Soc., 1910, 
32, 630—637).—In an earlier paper (Abstr., 1909, i, 641) it has been 
shown that the yellow coloration produced when standard phenol- 
sulphonic acid is employed for estimating nitrates in water is not due 
to picric acid, but to an alkali nitrophenolsulphonate. 

The yellow compound has now been isolated, and found to consist of 
tripotassium 6-nitrophenol-2 : 4-disulphonate, 

NO,°C,H,(SO,K),°OK,14H,0, 

which forms brilliant, highly refractive, orange-yellow, triclinic prisms. 
This is the only yellow substance which could be detected in treated 
water residues containing from less than 1 up to 60 parts per million 
of nitrogen as nitrate. In water residues containing more than 50 
parts per million of nitrogen as nitrates, minute traces of picric acid 
may be formed in the cold, and can be detected microchemically. If 
the water residues contain a large quantity of nitrates and are heated 
with the reagent for a long time, appreciable amounts of picric acid 
may be produced. E. G. 


Estimation of Phosphorus in Bronze, Brass, and Similar 
Alloys in the Presence of Arsenic. E. Scnitrmann (Mitt. &K. 
Materialprufgs-Amt. Gross-Lichterfelde West, 1909, 2'7,474—476).—The 
estimation of phosphorus in alloys containing arsenic is frequently 
incorrect, owing to the co-precipitation of arsenic with ammonium 
molybdate. A method is described in which the bronze after solution 
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in concentrated hydrochloric acid is cooled and shaken with zinc- 
magnesium couple, the filtered solution .treated with sulphurous acid, 
and any arsenic remaining precipitated with hydrogen sulphide ; the 
filtrate is then evaporated to dryness, treated with dilute hydrochloric 
acid, and the phosphorus estimated with ammonium molybdate in the 
usual manner. F, M. G. M. 


The Estimation of Phosphorusin Meat. Perry F. TRowBRIDGE 
(J. Ind. Engin. Chem., 1909, 1, 675).—In the estimation of phosphorus 
in meat, it was found that when ignition was carried out in a platinum 
dish in a muffle furnace, loss of that element by volatilisation occurred. 
The method finally advocated is to bake the meat in a tared crucible 
at 110—120°, and then gently ignite in an open crucible until the 
organic matter is destroyed, a process often requiring eight to ten hours 
for completion. It is very important to obtain an ash from which the 
phosphorus can be precipitated with ammonium molybdate, and the 
Neumann method of digesting with equal volumes of nitric and 
sulphuric acids, or for eight to ten hours with nitric and hydrechloric 
acids, is considered most surely to accomplish this purpose. 


F. M. G. M. 


Quantitative Volatilisation of Arsenic from Solutions, 
Arsenic Chloride being Reduced to Arsenious Chloride by 
Hydrazine Salts. Paut Jannascu and T. Semen (Ber., 1910, 43, 
1218—1223).—The substance to be analysed is washed into a special 


distilling flask with a little water and hydrochloric acid, 80—100 c.c. 
of hydrochloric acid (D=1'19) added, together with 1 gram of 
potassium bromide (or concentrated hydrobromic acid) and 3 grams of 
hydrazine hydrochloride or sulphate. The distilling flask is connected 
with a condenser by means of a ground-glass joint, and sealed on to 
the end of the condenser is a 50 c.c. pipette dipping into a receiver 
containing water. The contents of the flask are distilled until the 
volume of the residue is 25—30 c.c., the time necessary being about 
an hour. All the arsenic is volatilised in this one operation, and the 
amount present in the receiver may then be determined either gravi- 
metrically or volumetrically. 

This method is preferable to distillation in a current of hydrogen 
chloride (compare Abstr., 1908, ii, 430), which takes two to three hours. 
It is accurate when the arsenic is in the presence of antimony, copper, 
mercury, silver, lead, tin, bismuth, gold, cadmium, phosphoric acid, and 
vanadic acid. These other elements or acids can readily be estimated 
in the residue after volatilisation of the arsenic. T. 8S. P. 


Application of Potassium Ferricyanide in Alkaline 
Solution to the Estimation of Arsenic, Antimony, and 
Tin. Howarp E. Patmer (Amer. J. Sci., 1910, [iv], 29, 399—403).— 
Arsenic.—The solution should contain not more than 0°2 gram of 
arsenious acid. Excess of potassium ferricyanide (at least five times 
the theoretical amount) is added, and then 25 c.c. of 20% potassium 
hydroxide. After a few minutes, the liquid, which should occupy less 
than 100 c.¢c., is mixed with 10 grams of ammonium sulphate and then 
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with 100 c.c. of magnesium mixture (55 grams of magnesium chloride 
and 29 grams of ammonium chloride are dissolved in a litre of water 
and 5 ¢.c. of ammonia are then added), and when the arsenical precipi- 
tate has settled, the liquid is filtered and the precipitate washed with 
weak ammoniacal water. The filtrate is then mixed with dilute 
sulphuric acid in somewhat large excess, and the potassium ferrocyanide 
formed in the reaction, which therefore represents the arsenic, is 
titrated as usual with standard permanganate, If not enough acid is 
added, a temporary but troublesome deposit appears. 

Antimony.—The process is practically the same as for arsenic. The 
antimony, however, need not be removed before titrating with 
permanganate, so that the addition of ammonium sulphate is not 
necessary. 

Tin.— The solution containing not more than 0°2 gram of the metal 
in the stannous state is mixed with an excess of potassium ferricyanide 
previously dissolved and mixed with the potassium hydroxide solution. 
To the clear solution is then added ammonium sulphate, and, after 
heating at 50° or 60°, the tin is completely precipitated. The liquid is 
filtered, and the precipitate washed with 10% ammonium sulphate 
solution. The filtrate is then strongly acidified with sulphuric acid, 
and the potassium ferrocyanide formed titrated with standard perman- 
ganate. L. DE K. 


Estimation of Silicon in High Grade Ferrosilicon. BERNHARD 
NEUMANN (Zettsch. angew. Chem., 1910, 23, 690).—The author states 
that he has used the method recommended by Preuss (this vol., ii, 
346) since 1907, and has found it to be useful also for ferrochrome and 
other iron alloys. The mixture of sodium peroxide and potassium 
hydroxide does not injure a nickel crucible so much as the former 
alone. L. DE K, 


Lead Peroxide in Organic Combustions. Max DEnnsTEpT and 
F, Hasster (Ber., 1910, 48, 1197—1200).—Weil (this vol., ii, 242) 
has stated that the use of lead peroxide in organic combustions is 
attended with errors, due to the retention of carbon dioxide. It is now 
claimed that this is not the case, and that the use of about 10 grams 
of lead peroxide is permissible in all cases. Commercial lead peroxide 
frequently contains organic impurities, but it gives up one-half the 
total amount of carbon dioxide possible below 250—300°, that is, in 
the treatment before the combustion, whilst the rest is only given up 
above 400—-450°, that is, at a temperature higher than usually attained. 
To prepare pure lead peroxide, it is advisable to electrolyse lead nitrate 
and dry the deposit obtained in a vacuum. E. F. A, 


Estimation of Carbon in Iron, Graphite, and Tungsten by 
Combustion. Max Dennstept and Tu. Kiinper (Chem. Zeit., 1910, 
34, 485—486).—Dennstedt’s simplified organic combustion process is 
applied, but instead of a glass combustion tube, one made of quartz is 
used ; no iron trough is used to hold the tube, but this is heated directly 
by the burners. 

The combustion is carried on as usual in a current of oxygen, the 
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iron, in the shape of powder, filings, or turnings, being placed in a 
porcelain boat. On no account should the heating be started at the 
end of the boat opposite the current, as this will cause spirting of the 
mass. After combustion, the mass is powdered, and once more ignited 
in oxygen if thought necessary. Tungsten may be burnt in an ordinary 
combustion tube in a current of air. L. bE K. 


Estimation of Potassium as Potassium Platinichloride. 
Paut Rouianp (Zeitsch. anal. Chem., 1910, 49, 358—360).—When 
analysing potash salts by the platinic chloride method, any sulphates 
present must be decomposed by means of barium chloride, a slight 
excess of which cannot be avoided. 

By evaporating with platinum chloride at a temperature not 
exceeding 80°, and extracting the dry mass with methyl] alcohol instead 
of ethy! alcohol, tne admixed barium chloride is completely dissolved 
and a pure potassium platinichloride results. L. DE K, 


Use of Phenol in the Estimation of Alkali Earths. Liton 
LinpeT and Brasart (Bull. Assoc. chim. Sucr. Dist., 1910, 27, 
933—936 *).—A solution of phenol in water dissolves calcium oxide, 
barium oxide, strontium oxide, and magnesium oxide readily, and its 
use affords a means of obtaining these oxides in solution for the pur- 
pose of titration. Carbonates, phosphates, silicates, or iron and 
aluminium compounds are not soluble in phenol. The method is 
particularly suitable for estimating the alkalinity of the milk-of-lime 


used in sugar works. W. P.S. 


Estimation of Organically-combined Calcium in Sugar 
Refinery Products. D. Sipersxy (Bull. Assoc. chim. Sucr. Dist., 
1910, 27, 936—-938).—The method proposed is based on the fact that 
organic salts of calcium react with sodium carbonate, calcium carbonate 
a neutral sodium salt being formed, and that, until more sodium 
carbonate has been added than is sufficient to combine with or decom- 
pose the organic salts, the solution remains neutral in reaction. The 
saccharine liquid under examination is first of all titrated with 
standardised hydrochloric acid, using phenolphthalein as indicator. 
To the neutral solution is then added, drop by drop, sodium carbonate 
solution until the mixture just becomes alkaline in reaction. The 
sodium carbonate solution used should be equivalent in strength to 
the hydrochloric acid ; in the absence of organic salts, the volume of 
sodium carbonate solution required will be equal to that of the hydro- 
chloric acid used, but if organic salts of calcium are present, the 
quantity of sodium carbonate needed will exceed that of the acid in 
proportion to the amount of organic salts. In other words, the excess 
quantity of sodium carbonate solution is a measure of the organic 
salts of calcium. This applies when the alkalinity of the liquid is due 
solely to calcium salts, but it sometimes happens that the alkalinity is 
partly due to potassium salts, and, in this case, the volume of sodium 
carbonate solution required will be less than that of the hydrochloric 
acid used for neutralising the liquid, the difference indicating the 
alkalinity due to potassium salts. W. P.S. 

* and Bull. Soc. chim., 1910, [iv], 7, 484—439. 
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Detection of Metalloids and Metals in Quantity in Mineral 
Waters. F. Garricou (Compt. rend., 1910, 150, 1002—-1003).— 
The residue from 1 litre of the water is treated with agua regia and 
several times with hydrochloric acid, evaporating to dryness each 
time. The chlorides are dissolved, and a little hydrogen sulphide solu- 
tion is added. A darkening of the liquid or a black precipitate shows 
that heavy metals or metalloids are present. The filtrate is treated 
with ammonium sulphide to detect metals of group 3. 

The dried precipitates are further examined by flame tests, borax 
bead, microcosmic salt, reduction on carbon filament or the spectro- 
scope. The method here described is a useful preliminary to a 


complete analysis, which may require 100 litres of water. 
R. J. C. 


Detection of Copper and Cobalt by means of Naphtenic 
Acid. K. W. Cuaritscuxorr (Chem. Zeit., 1910, 34, 479—480).— 
The author has proposed some time ago a solution of naphtenic acid 
in benzene as a delicate test for copper, and now states that it is also 
useful for the detection of cobalt. When shaken with the reagent, 
this becomes eosin-red, whilst nickel gives only a pale green, and does 
not interfere with the test for cobalt. L. DE K, 


A Process for the Analysis of Bronze, Brass, and other 
Alloys, and the Electrolytic Estimation of Tin in the Same. 
E. Scntrmann and Hans Arnotp (Mitt. K. Materialpriifungsamt 
Gross-Lichterfelde West, 1909, 27, 470—473).—This method can be 
employed for alloys having the average composition Cu 40—50%, Sn 
45—55%, and Sb 5%. About a gram of the alloy is dissolved in a 
mixture of nitric and tartaric acids, and the copper electrolytically 
deposited, any copper remaining in solution being subsequently 
precipitated in alkaline solution as sulphide. The filtrate is neutral- 
ised with sulphuric acid, acidified with oxalic acid, and antimony 
precipitated from the hot solution with hydrogen sulphide. The filtrate 
from the antimony is evaporated to a convenient volume, rendered 
slightly alkaline, and the tin precipitated as stannic acid by electro- 


lysis, the deposition of 0°5 gram of tin requiring three to four 
hours. F. M. G. M. 


Reducing Action of Alkali Formates on Some Inorganic 
Substances. ALEXANDER Cu. Vournasos (Compt. rend., 1910, 150, 
922—923. Compare this vol., ii, 286).—Reduction of boron nitride 
with sodium formate leads to the formation of amorphous boron with 
liberation of hydrogen, ammonia, and boron hydride. The same 
treatment reduces most metallic compounds to the free metal, and a 
method for the detection of small quantities of mercury is based on 
this fact. The substance is heated with dry sodium formate, and the 
evolved hydrogen burnt at a jet, the flame being allowed to impinge 
on porcelain, when a black stain of the metal is produced. 

W. O. W. 


Detection of Mercuric Chloride in Compressed Gun-cotton. 
SrepHan P. Jannopoutos (Zeitsch. ges. Schiess-Sprengstoffwesen, 1910, 
3, 47).—Gun-cotton (30—40 grams) is made into a homogeneous paste 
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with distilled water, small pieces (15—20) of fine, bright, metallic 
copper wire stirred in with about 3 c.c. of concentrated hydrochloric 
acid, and the mixture left during several days, The copper wire is 
removed, washed successively with sodium hydroxide, water, alcohol, 
and ether, placed in a dry glass tube, and gently heated ; a sublimate 
is produced which can be examined under a microscope for mercury, 
or, if preferable, iodine vapour is introduced, when crystals of mercuric 
iodide will be clearly visible. F. M. G. M. 


Volumetric Estimation of Manganese with Potassium 
Permanganate. Epuarp Donats (Chem, Zeit., 1910, 34, 437).— 
The process given by Deiss (this vol., ii, 351) does not materially 
differ from that given by Schiffel and Donath in 1886. L. pe K. 


The Precipitation of Iron and Copper with Nitrosopheny]l- 
hydroxylamine in Quantitative Analysis. Heinricn Bitz and 
Orro HoprKe (Zeitsch. anorg. Chem., 1910, 66, 426—431. Compare 
Baudisch, this vol., ii, 76).—A 6% solution of ammonium ‘“ cupferron” 
(nitrosophenylhydroxylamine) precipitates ferric iron quantitatively. 
An excess of acid does not interfere with the precipitation. The 
separation of iron from nickel, aluminium, or chromium by this 
means is quantitative. 

In precipitating copper, a large excess of mineral acid must be 
avoided. An acetic acid solution is the most suitable, and a double 
quantity of the reagent should be used. Cadmium and zinc do not 
interfere with the precipitation. Silver, mercury, lead, and tin are 
precipitated. Baudisch’s method of separating iron and copper gives 
quantitative results. C. H. D. 


The Volumetric Estimation of Uranium and Vanadium. 
E. pe Mitte Campse.t and Cuarues E. Grirrin (J. Ind. Engin. Chem., 
1909, 1, 661—665).—The various methods for estimating uranium and 
vanadium which have been described by Friedel and Cumenge, A. N. 
Finn, Fritchle, G. Edgar, and others are recapitulated and criticised. 
When uranium and vanadium are present in approximately equal 
amounts, the authors recommend the following procedure. The 
solution of the mixed metallic salts is rapidly heated to boiling with 
sulphuric acid in a tube containing a spiral of aluminium wire, and 
maintained at 100° until the grey colour of the solution shows 
that reduction is complete ; the spiral is withdrawn, the solution cooled, 
and, after the addition of a little concentrated sulphuric acid, titrated 
with potassium permanganate. As the vanadium content was reduced 
in proportion to the uranium, the nearer the results came to the calcu- 
lated figures and their uniformity increased ; this was considered to be 
due to the tendency of the vanadium to oxidise in contact with air, and 
was to some extent prevented by the addition of ferric alum solution 
when the spiral was withdrawn. The application of the method to an 
ore analysis is described in the paper. F. M. G. M. 


Improved Method for the Estimation of Titaniun. 
ALEXANDER GEMMELL (Analyst, 1910, 35, 198—202),—The sulphuric 
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acid solution, which should on no account contain more than 0°15 gram 
of titanium dioxide, is reduced in a conical flask, fitted with a rubber 
cork and Bunsen valve, by means of an alloy composed of ninety parts 
of zinc and ten parts of aluminium, When heated at 50°, the reduction 
is complete within five or eight minutes, provided the amount of 
titanium does not exceed 0°05 gram, but if over, a much longer time 
is required. 

The liquid is now filtered as quickly as possible into a flask contain- 
ing a solution of ferric sulphate and dilute sulphuric acid, the air 
having been swept out by means of a little solid sodium carbonate ; 
as a precaution, a current of carbon dioxide may be passed over the 
funnel during filtration. The ferrous sulphate formed in the reaction 
is then titrated with standard permanganate. 

Filtration through a tube containing small lumps of an alloy of 
magnesium and aluminium (“magnalium’”’) also causes complete 
reduction, but its use is less convenient. L. pE K. 


Vanadium and its Estimation. Grorez Avucuy (J. Ind. Engin. 
Chem., 1909, 1, 455).—A discussion as to whether the presence of 
vanadium imparts more valuable properties to steel than does that of 
other metals. The results of other workers are collected and expressed 
in ‘Quality Figures,” which consist of the tensile strength, shock, and 
hardness figures of each sample summed up and expressed as « single 
figure ; by this method, vanadium is shown to be, if anything, inferior 
to chromium, molybdenum, tungsten, and even to silicon unless the 
percentage of the latter exceeds 0°5%. 

The various methods employed for the estimation of vanadium are 
considered, and one described in which the steel after solution in aqua 
regia is evaporated several times to dryness with hydrochloric acid 
and the operation subsequently repeated with sulphuric acid until 
hydrogen chloride is expelled, the residue treated with water and 
again evaporated several times to convert the vanadium completely 
into vanadium dioxide (V,O,), and finally titrated with potassium 
permanganate, the end point being indicated by the pink colour persist- 
ing after the liquid has had fifty to sixty vigorous shakings. The 
statement by Treadwell, that concentrated hydrochloric acid reduces 
vanadium pentoxide (V,O,) to a variable mixture of the lower oxides 
V,O, and V,0,, is not corroborated by the author, except when the 
solutions have not been efficiently evaporated. F, M. G. M. 


Volumetric Estimation of Antimony. Evcen Scumipt (Chem. 
Zett., 1910, 34, 453—454).—-The following existing processes are 
particularly recommended : (1) Titration with V/100-iodine in presence 
of sodium potassium tartrate and sodium hydrogen carbonate; the 
iodine should be added in very slight excess, and titrated back with 
thiosulphate. (2) Titration with //10-potassium bromate in hydro- 
chloric acid solution containing methyl-orange as indicator; the 
disappearance of the colour marks the end-point. (3) The direct 
titration with standard permanganate in hydrochloric acid solution. 

L. pe K. 
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The Estimation of Caoutchouc as Tetrabromide. Grore 
FENDLER (Gummi Zeit., 1910, 24, 931).—A discussion of the methods 
employed when caoutchouc is estimated as tetrabromide, with a criticism 
on the work and results obtained by Hiibener. F. M. G. M. 


Physico-chemical Estimation of the Ash of Wine. Paut 
Durorr and Marcet Dusovx (J. suisse Chim Pharm., 1909, No. 26. 
Reprint, 7 pp.).—The authors having made a large number of 
experiments, propose the following formula: (a 105+ 8)(A + 20)/330= 
% of ash, in which «=the specific conductivity of the sample, and A 
the volume % of alcohol, whilst 8 is a factor depending on 2 10°. 
When the latter lies between 100 and 149 the value of B=0, between 
150 and 174 B=5, between 175 and 199 B=9, between 200 and 249 B= 
15, between 250 and 299 B=22, between 300 and 399 B=30, and 
between 400 and 500 B= 40. L. pe K. 


Colour Reactions [for Fusel Oil, etc.] with Salicylaldehyde 
and Sulphuric Acid. Hans Kreis (Chem. Zeit., 1910, 34, 470).— 
The red coloration obtained by adding salicylaldehyde and sulphuric 
acid to an alcoholic solution of the higher alcohols (fusel oil) is not 
conclusive, since most ethereal oils also give the test. 

These may, however, be removed to a great extent by diluting and 
salting out the original sample (such as artificial essences) before 
saponification and distillation. L. pe K. 


Estimation of Phenol, Salicyl Alcohol, Salicylic Acid, 
and p-Hydroxybenzoic Acid as Tribromophenol Bromide. 
WILHELM AUTENRIETH and Fritz Beuttet (Arch. Pharm., 1910, 248, 
112—127).—Text-books still state that phenol in aqueous solution is 
estimated by precipitation as tribromophenol by an excess of bromine 
water, despite the fact that thirty years ago Benedikt showed that 
under these conditions the precipitate consists entirely of tribromo- 
phenol bromide [tribromopheny] hypobromite], C,H, Br,*OBr, m. p. 118° 
(Auwers and Biittner give the m. p. 131°, a value confirmed by the 
authors). The substance, which can be kept without loss of bromine 
for a long time over sulphuric acid in a vacuous desiccator, can be 
recrystallised unchanged from benzene, chloroform, or petroleum and 
carbon disulphide; other solvents convert it into tribromophenol. 
It is remarkably stable to boiling aqueous alkalis. 

The estimation of phenol is performed as follows. The aqueous 
solution, about 0°2%, is placed in a large glass-stoppered bottle, and is 
slowly treated, at first with only gentle shaking, with so much 
saturated bromine water that the supernatant liquid is reddish- 
brown, and an appreciable amount of bromine vapour is present. 
After the mixture has been shaken vigorously for ten to fifteen 
minutes and kept in ice for four to six hours with frequent shaking, 
the precipitate is collected on a tared Gooch crucible, washed with 
bromine water, dried for three to four hours over sulphuric acid in a 
vacuous desiccator, and weighed as C,H,OBr,; the result is accurate 
to within 3%. 

Salicylic acid, salicyl alcohol, and p-hydroxybenzoic acid, all of 
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which yield tribromophenol bromide under the preceding conditions, ; 
can be estimated in a similar manner ; in the case of salicylaldehyde ; 
the result is about 6% too low. ; 
Aqueous solutions of p-cresol and bromine yield, under different . 
conditions, mixtures of 3:5-dibromo-p-cresol, 3 : 5-dibromo-p-cresol 
bromide, C,H,MeBr,°OBr, 3 : 5-dibromo-p-hydroxybenzyl bromide, and 
tribromophenol bromide. By the prolonged action, six to ten days, of 
an excess of saturated bromine water on its aqueous solution, p-cresol 
is ultimately converted into tribromophenol bromide; the yield, 
however, is only 77—88% of the theoretical. o-Cresol is not converted 
into tribromophenol bromide by bromine water. C. 8. : 


Quinonoid Compounds. XXII. The Estimation of 
Quinones. RicHarp WILLSTATTER and Riko Masima (Ber., 1910, 
43, 1171—1175).—The authors have examined more fully the method 
formerly employed (Willstatter and Dorogi, Abstr., 1909, i, 535) for 
estimating quinones, which is based on that of Valeur (Abstr., 1900, 
ii, 57). When ethereal solutions are being dealt with, especially if 
they are impure, neither this method nor that of Wieland (this vol., 
i, 243) is satisfactory. The reaction between quinone and hydriodic 
acid reaches an equilibrium, so that it is necessary to have an excess 
of the latter in the ether during the titration of the liberated iodine. 
When the solution is coloured, a slight excess of dilute (1/10) thio- 
sulphate is added, and the excess afterwards titrated back with iodine 
and starch. The ether used must be carefully purified, otherwise it 
liberates iodine itself, and produces a notable error. The concentrations 
of the solutions must be within certain limits. 

The reaction with acidified potassium iodide proceeds rapidly enough 
with benzoquinone and toluquinone, but in the case of xyloquinone 
and thymoquinone it is so much slower that it is advisable to increase 
three-fold the excess of hydriodic acid. The reaction and titration 
must then be effected in an atmosphere of carbon dioxide to prevent 
the liberation of iodine by the oxygen of the air. R. V.8. 


Detection of Inositol in Organic Products. G. Mzi,uEre and 
P. Freury (J. Pharm. Chim., 1910, [ vii], 1, 348—354).—The detection 
of inositol can only be accomplished by its isolation and the deter- 
mination of its physical characters, The possibility of isolating it by 
precipitation with metallic salts, such as basic lead acetate, copper 
acetate, etc., is studied, and the following general method is suggested. 
The liquid is diluted to contain 0°5% of total sugars, calculated as 
dextrose. For liquids of animal origin, a mixture of lead and mercuric 
acetates is used as a preliminary defecating agent, and with vegetable 
infusions a solution of lead acetate, the solution in either case being 
first made slightly acid. The precipitate is filtered off, or removed by 
a centrifugal machine, and the filtrate neutralised. To it is added 
basic lead acetate, cadmium nitrate, and ammonia in succession. The 
precipitate so formed contains all the inositol with a proportion of 
Sugars ; it is collected, suspended in water, decomposed with hydrogen 
sulphide, and the excess of the latter removed. This filtrate is again 
treated with basic lead acetate and cadmium nitrate in succession. 
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This precipitate contains all the inositol, which can then be regenerated 
as before and purified by crystallisation from methyl alcohol. The 
preliminary defecation and the application of this general method to 
fermented liquors, animal fluids and plant juices, urines, etc., are 
discussed in detail in the original. T. A. H. 


Estimation of Blood-Sugar. Ivar Bane, H. Lytrkens, and 
J. SanpGren (Zeitsch. physiol. Chem., 1910, 65, 497—503).—A com- 
parison of the various methods in use for removing the proteins before 
the Bang method is employed for sugar estimation. The method 
recommended consists in general terms in extracting the blood 
thoroughly with alcohol, concentrating the alcoholic extracts, then 
treating with hydrochloric acid and blood-charcoal. The: whole pro- 
cedure, including the estimation, can be carried out in half an hour. 

W. D. H. 


Simple Method of Estimating Sugar in Blood. K. MogEcken 
and E. Frank (Zeitsch. physiol. Chem., 1910, 65, 323—329).—The 
method proposed by Bertrand (Abstr., 1907, ii, 136) for the estimation 
of reducing sugars can be employed to estimate the sugar in blood- 

lasma or -serum if all the protein matter is first removed by means of 
colloidal ferric hydroxide in the presence of a little magnesium sulphate, 
or, better, of sodium potassium tartrate. The authors give a table in 
extension of that published by Bertrand (oc. cit.). R. V.S. 


The Digestion of Cellulose in the Domesticated Animals. 
IV. Simon and Lohrisch’s Method for the Estimation of 
Cellulose. W. Grimmer and Artur Scueunert (Berl. Tierarztl. 
Wochenschrift, 1910, 26, Reprint).—When cellulose is treated with hot 
concentrated (50%) potassium hydroxide and subsequently with 
hydrogen peroxide, as described by Simon and Lohrisch in their 
method of estimating cellulose (Abstr., 1904, ii, 787), it does not 
remain unaffected, as these authors supposed, but a considerable 
proportion (25—40%) is dissolved. This loss again occurs if the 
treatment is repeated, so that the above method and the results 
obtained by means of it must be regarded as incorrect. R. V. 8. 


New Method for Estimating Cellulose. Roman DmocHowsxk1 
and BernHAkD ToLLEns (J. Landw., 1910, 58, 1—20).—About 3 grams 
of the tinely-powdered substance are boiled successively with 200 c.c. 
each of 1:25% sulphuric acid, water, 1°25% potassium hydroxide, and 
water in a Wattenberg dish (J. Landw., 1880, 28, 273). The liquid 
is then removed by means of a flat filter attached toa pump. The 
filter consists of a glass plate with grooves leading toa hole in the 
centre and connected on the other side with a tube ; the plate is covered 
with a hardened filter paper, except with slimy substances, for which 
ordinary filter paper is used. Porcelain filters, with fine perforations, 
may also be employed. 

The residue is next washed into a Gooch crucible with asbestos, and 
as much of the water as possible removed by suction. It is then 
transferred to a 100 ¢.c. beaker, and heated for an hour to about 80° 
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with nitric acid (D 1:15), being frequently stirred. The yellow 
substance is returned to the dish, and, after the nitric acid has been 
removed by suction, is boiled with water until no longer, or only 
slightly, yellow. "Woody substances should be heated on a water-bath 
for half an hour with 2% ammonia, filtered, and boiled twice with 
water. 

It is then filtered in a Gooch crucible, treated for half an hour with 
alcohol and ether, dried at 105—100° until the weight remains 
constant, ignited, and again weighed. The difference between the two 
weights multiplied by 1:1 gives the amount of cellulose. 

N. H. J. M. 


Employment of the New Method of Estimating Cellulose in 
Wood and the Materials Employed in the Paper Industry. 
Roman DmocHowski and BernHarp Toiiens (J. Landw., 1910, 58, 
21—26).—Estimations of cellulose in wood, sulphite cellulose, and 
Swedish paper, etc., were made by the new method (preceding abstract) 
and by several other methods for comparison. In the case of wood, 
the results obtained by Henneberg’s method were about 60% too high. 
The new method and that of Cross and Bevan show some agreement ; 
it is considered, however, that the latter is less satisfactory, as 


no correction is made for loss of cellulose in the process. 
N. H. J. M. 


New Reaction for Glycuronic Acid. Gummo GoLpscHMIEDT 
(Zeitsch. physiol. Chem., 1910, 65, 389—393).—A trace of glycuronic 
acid dissolved in 0°5 c.c. of water and mixed with 1 or 2 drops of 
a 15% alcoholic solution of a-naphthol gives a deep emerald-green 
coloration on the addition of 3—4 c.c. of concentrated sulphuric acid, 
and this changes to deep blue or violet when diluted with water. The 
coloration is best seen when the aqueous liquid is poured carefully on 
to the concentrated acid. Glycuronic acid derivatives, for example, 
scutellarin, glycuron, acetylscutellarin, the phenylhydrazine, and 
p-bromophenylhydrazine derivatives of the acid, euxanthic acid, 
urochloralic acid, phenylglycuronic acid, and glycyrrhizinic acid, also 
give the same reaction. 

A similar reaction is given by the glycuron present in normal urine. 

J.J.8. 


Assay of Anhydromethylenecitric Acid and of ‘“Citarine”’ 
and ‘“‘Helmitol.” J. M. A. Heatanp (Pharm. Weekblad, 1910, 47, 
418—422).—Anhydromethylenecitric acid, a condensation product 
of citric acid and formaldehyde having strongly acid properties, is 
assayed as follows: 0°408 gram of the product is heated in a flask 
with 10 c.c. of W-potassium hydroxide, 5 c.c. of water, and 6 c.c. of 
3% hydrogen peroxide on the water-bath for one hour, and then just 
heated to boiling to decompose the excess of peroxide. When cold, 
55 c.c. of water are added, and the liquid is titrated with V/10-hydro- 
chloric acid, using phenolphthalein as indicator. Theoretically, 15:7 c.c. 
of acid are required to neutralise the excess of alkali. 

“Citarine” (the sodium salt of the above acid) and “ helmitol” 
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(its compound with hexamethylenetetramine) are best tested accord- 
ing to the directions given in Bayer and Co.’s pamphlet. L. pg K. 


The Employment of Sodium Hydroxide and Barium 
Hydroxide in Formaldehyde Titrations. Sdéren P. L. S6rensen 
(Biochem. Zeitsch., 1910, 25, 1—5).—In the presence of carbonates 
and phosphates, it is advisable to separate these acids by barium 
hydroxide and barium chloride before neutralising to litmus, and then 
titrating with barium hydroxide in presence of formaldehyde and 
phenolphthalein. If other essential substances are precipitated at 
the same time, then sodium hydroxide should be used for titration, 
and the error due to the presence of carbonates and phosphates is 
smaller. In titration of digests, barium hydroxide is preferable 
to sodium hydroxide in presence of carbonates and phosphates, 
except in cases when barium precipitates are produced, which interfere 
with the results. In solutions free from carbonate and phospbate, 
either reagent may be used for titration. 


The Refraction of the Insoluble Fatty Acids of Butter 
Fat. G. Dumitrescu and D. M. Popgscu (Ann. Falsif., 1910, 3, 
149—153. Compare Abstr., 1907, ii, 314).—The authors consider 
that the refraction of the insoluble fatty acids of a sample of butter 
fat affords more certain evidence of sophistication than does the 
refraction of the butter fat itself, as the variation observed between 
the fatty acids from different butters is smaller than in the case of 
the fats. Forty-eight samples of butter examined gave refractometer 
numbers, at 40°, lying between 40°9 and 43:7, whilst the fatty acids 
from the same butters gave readings varying from 29-0 to 30°4 ; three 
other samples, however, yielded fatty acids showing a refractometer 
number of 31-1, but these samples are considered to be abnormal. The 
insoluble fatty acids of cocoanut oil gave a reading of 15-1; those of 
lard, 37°4, and those of beef fat, 37°4. W. PB. &. 


Estimation of Fat in Cocoa and Chocolate. ApoLFr 
Procunow (Arch. Pharm., 1910, 248, 81—88).—The author considers 
that rapid methods, such as those of Tschaplowitz (Abstr., 1906, ii, 
404) and of Kirschner (ibid., ii, 502), for the estimation of fat in 
cocoas are applicable only when very accurate results are not required. 
In view of recent determinations, the accepted average, 50%, of fat 
should be increased to 56%. 

The adulteration of cocoa preparations with fats of vegetable 
origin can easily be detected, but not so the addition of animal fats. 
The detection of the latter by Neuberg and Rauchwerger’s spectro- 
scopic test, whereby cholesterol can be identified in the presence of 
phytosterol, appears to be untrustworthy, because the phytosterols, 
isolated by the author from two genuine cocoa butters and also from 
sesame oil and cotton-seed oil, give the spectrum characteristic of 
cholesterol. C.8. 

The Reaction of Sesame Oil with Furfuraldehyde. P. N. 


van Eck (Pharm. Weekblad, 1910, 47, 394—398. Compare ibid., 
1907, 44, 1282)—In order to obtain the test for sesame oil, the 
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presence of B-hydroxy-5-methylfurfuraldehyde or of furfuraldehyde is 
required. The following substances on treatment with hydrochloric 
acid yield the first-named aldehyde, and may, therefore, serve as new 
reagents: vanillin, heliotropine, anisaldehyde, and cinnamaldehyde. 
The following oils should be added to the list of those which do not 
give the reaction: Olewm mucunae capitatae, oleum silybi Mariani, 
oleum lycopodei, oleum aleuriti, and olewm staphidis agriae. 

A well-known test for pyrogallol is the violet-red coloration 
obtained on boiling with hydrochloric acid and adding a little vanillin. 
The latter may, however, be replaced by one of the other three reagents. 

L. DE K. 


Aromatic Nitro-derivatives, particularly Nitrophenols, as 
Precipitants for Alkaloids. Lropotp RosENTHALER and P. GORNER 
(Zeitsch. anal. Chem., 1910, 49, 340—358).—The action of sixteen 
representative nitro-compounds of the phenol type on thirty-four 
alkaloids has been studied, and the results are tabulated. In several 
cases characteristic precipitates were obtained, and micro-illustrations 
of some of these are shown. L. pE K. 


Colour Reactions of Adrenaline and Allied Bases. ARTHUR 
J. Ewrns (J. Physiol., 1910, 40, 317—326).—The colour reactions of 
adrenaline produced by iodine, mercuric chloride, or di-iodate are due 
wholly or in part to oxidation, and a new reagent acting in the same 
way, namely, potassium persulphate, gives a similar red colour, owing 
to the same cause. It is more sensitive than the others ; other bases 
{the amino-base corresponding with adrenaline, dehydroxyphenylethyl- 
amine, the corresponding methyl, ethyl and propylamino-bases, 
and aminoacetopyrogallol) gave the same reaction. Those of the 
type aminoacetocatechol do not. W. D. H. 

Estimation of “Ferripyrine.” A. Astruc and J. Bovisson 
{J. Pharm. Chim., 1910, [vii], 1, 395—397).—When “ferripyrine” is 
neutralised with sodium or potassium hydroxide, using phenolphthalein 
as indicator, the iron is precipitated as ferric hydroxide, and a solution 
of antipyrine is obtained. The amount of antipyrine in this 
solution may be estimated by titration with iodine, as described by 
Bougault (Abstr., 1899, ii, 193), or by the use of picric acid, as suggested 
by Astruc and Pégurier for pyramidone (Abstr., 1905, ii, 778). In 
the latter case, sodium hydroxide must be employed for the initial 
neutralisation. T. A. Hi, 


Separation of Creatinine from Meat Extracts. Kari Micko 
(Zeitsch. Nahr. Genussm., 1910, 19, 426—434).—The following method 
is described for the separation of creatinine from meat and other 
extracts, as it is sometimes important to prove that the coloration 
obtained with alkaline picric acid (Jaffé’s reaction) is actually due to 
the presence of creatinine in a given extract. A quantity of the 
extract is dissolved with water and treated with lead acetate in excess, 
the precipitate formed being separated by filtration, and the excess of 
lead then removed from the filtrate by evaporation after the addition 
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of hydrochloric acid and alcohol. The lead-free solution is next 
treated with 20% sodium hydrogen sulphide solution and 13% copper 
sulphate solution, boiled, cooled, and filtered. After removing 
sulphurous acid and copper from the filtrate, the latter is evaporated 
and extracted with alcohol, the alcoholic solution obtained being in 
turn evaporated. The resulting syrup is dissolved in dilute sulphuric 
acid, and the solution is treated with phosphotungstic acid solution. 
After the Japse of two days, the precipitate is collected on a filter, 
washed, and then decomposed by boiling with a slight excess of barium 
hydroxide. The mixture is passed through a filter, the excess of barium 
is removed from the filtrate by evaporation with sulphuric acid, the 
barium-free solution is evaporated, and the residue extracted with 
alcohol. ‘The alcoholic solution is evaporated, the residue is dissolved 
in water, lead hydroxide and an excess of hot alcohol are added, the 
solution is filtered after the lapse of several hours, and the excess of 
lead is removed from the filtrate as sulphide. The solution is then 
evaporated, the crystalline residue is dissolved in 1°2% picric acid 
solution, and allowed to crystallise. The creatinine picrate is collected 
on a filter, and the filtrate evaporated under reduced pressure, a 
further small quantity of creatine picrate thus obtained being added 
to the main bulk. After decomposing the picrate with hydrochloric 
acid and extracting the picric acid with toluene, the creatine hydro- 
chloride solution is evaporated until crystallisation commences. The 
mass of crystals is treated with a mixture of 1 part of acetone with 2 
parts of alcohol, and -collected on a filter, the filtrate being then 
evaporated in order to obtain a small quantity of creatine hydrochloride 
passing into solution. The crystals are dried at a temperature of 100° 
and weighed. A sample of meat extract examined yielded 4°5% of 
creatine hydrochloride. The method may be applied to mixtures of 
meat and yeast extract, but, in this case, larger quantities of the sub- 
stance must be employed. * W. P.S. 


Estimation of Morphine. Rupotr Gorriies (Arch. exp. Path. 
Pharm., 1910, 62, 430).—It is pointed out that Winterstein’s recent 
criticisms (this vol., ii, 363) on Riibsamen’s method are based ou a 
misunderstanding of certain points in the technique. W. Dz. H. 


Estimation of Morphine, Narcotine, and Codeine in Opium 
and its Galenical Preparations. P. van vER WIELEN (Bull. Set. 
Pharmacol, 1910, 1'7, 59—63).—For the estimation of the morphine, 
the process given in the Dutch Pharmacopea is followed ; this is 
essentially the same as the method given in the French Codex. 

For the estimation of the narcotine and codeine, the following 
process is recommended. Ten grams of opium are boiled with 100 
grams of alcohol (70° French) in a reflux apparatus for an hour, and 
any loss in alcohol is restored. In 5 grams of the filtrate the extract 
is determined. Suppose the solution contains p% of extract, then the 
total quantity of the alcoholic solution is 10,000/100-p graiuis, and 3 
grams of opium correspond with 3000/100-p grams of the alcoholic 
solution, This quantity is evaporated in a porcelain capsule to 3 c.c., 
which are then transferred to a flask, the capsule being washed three 
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times in succession with 2°5 c.c. of water ; 90 c.c. of ether are added, 
and, after shaking, 5 c.c. of 10% sodium hydroxide are introduced. 
After three hours interval, with occasional shaking, 3 grams of gum 
tragacanth are added, and 75 grams of the clear ethereal solution 
evaporated to dryness. The residue is then dissolved by warming with 
4 grams of alcohol (90° French). After twenty-four hours, the crystals 
of narcotine are collected, washed with 5 c.c. of alcohol, dried, and 
weighed, As narcotine is not quite insoluble in alcohol, a correction 
of +0°016 gram must be applied. 

The filtrate containing the codeine is diluted with 10 c.c. of water, 
and then evaporated to 10 c.c. The resinous matters separate, and, 
after twenty-four hours the solution is filtered. Ten ec. of W/100- 
hydrochloric acid are added, and the excess of acid is titrated with 
V/100-sodium hydroxide, using hematoxylin as indicator; 1 c.c, of 
acid = 3:17 mg. of codeine. 

For the estimation of narcotine and codeine in extract of opium, 
3 grams of the sample are dissolved in 5 c.c: of water and shaken 
with ether, etc., as just directed, When dealing with tinctures or 
laudanum, 30 c.c. of the sample are evaporated to expel the alcohol, and 
further treated in the same manner, 

An alcoholic extract of opium seems to contain more alkaloids than 
an aqueous one, L. pE K. 


The Tryptophan-aldehyde Reaction. Grorce W. HEImrop and 
Puesus A. Levene (Biochem. Zeitsch., 1910, 25, 18—23).—Hehner’s 
test for formaldehyde (tryptophan-contaiving protein, formaldehyde, 
ferric chloride, and concentrated sulphuric acid) is characteristic for 
this aldehyde. A similar reaction is, however, given with other 
aldehydes if, before the addition of the sulphuric acid, the mixture 
is warmed with a little phosphoric acid. The colours given with 
indole and skatole are not so marked as those given with tryptophan. 

8. B.S. 


Estimation of the Pharmacological Activity of the Dried 
Leaves of Digitalis purpurea. Oscar SCHMIEDEBERG (Arch, exp. 
Path. Pharm., 1910, 62, 305—328).—The therapeutic use of digitalis 
is uncertain, and various methods for estimating the activity of pre- 
parations, such as lethal dose, effect on blood-pressure, etc., have been 
frou time to time proposed. ‘These are discussed in full, as well as 
the precautions necessary to obtain extracts as nearly alike in 
concentration as possible. The method for standardising adopted is 
the effect produced on the frog’s heart, and experiments with various 
preparations of the leaves are described. W. D. &. 


Hemolysis as a means of Detecting Saponin in Beer, 
Aerated Waters, and Wine. Arnatpo Kusconi (Soll. Soc. Med.- 
Chir. Pavia, 1910, Feb. 4).—The saponins, which ure often added to 
beer and other beverages for the purpose of head-formation, all 
exert a greater or less hemolytic action, Normal red wines contain 
a factor inhibitive of hemolysis by saponin, a factor which consists 
neither of the tannin nor of the colouring matter, but which is susceptible 
of fixation by gelatin or albumin. The method of testing is as follows. 
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The liquid to be tested is rendered isotonic or somewhat hypertonic to 
the red blood-corpuscles by the addition of 2% sodium citrate solution. 
The blood-corpuscles are separated and washed in the ordinary way, 
and are then taken up, to the extent of 5%, in 1% sodium chloride 
solution. Two c.c. of this globule suspension, together with 5 drops 
of the liquid treated as above, are kept in a thermostat for three hours, 
then in the open air for twelve hours, after which the liquid is tested 
to ascertain whether hemolysis has occurred. With beer one part of 
saponin per 10,000 can be detected, whilst with aerated waters the 
sensitiveness of the test is 1 in 400,000. =. 2. 2. 


A New Protein Colour Reaction. Organ-peptides. W. 
ARNOLD (Bull. Acad. Sci. Cracow, 1910, A, 56—60, 61—64).—The 
protein of the crystalline lens, when dissolved in water either before 
or after purification by repeated precipitation with ammonium sulphate, 
gives the following reaction: a few drops of a 4% solution of sodium 
nitroprusside and then of ammonia produce an intense purple colour, 
which is discharged by acetic acid. Various other tissue proteins give 
the reaction in varying degrees of intensity. The proteins of egg- 
white do not, unless previously subjected to peptic digestion. Keratin 
belongs to this group also. A third group of proteins (ovomucoid, 
mucin, casein, and the proteins of blood-plasma) do not give the 
reaction even after digestion. Various amino-acids investigated also 
give a negative result. 

The positive result in organ proteins is believed to be due to 
admixture with hydrolysed products of protein, which are called organ- 
peptides. ‘These are considered to be of physiological importance, and 
are more abundant in the tissues of warm-blooded than in those of cold- 
blooded animals. W. D. H. 


Detection of Albumin in Urine. Y. Ocuro (Chem. Zentr., 
1910, i, 63; from Zettsch. expt. Path. Ther., 1909, '7, 349—351).— 
I.—Five c.c. of urine are acidified with acetic acid and mixed with 
1 c.c. of tincture of iodine (one part of iodine, ten parts of alcohol), and 
the brown liquid is then decolorised by cautiously adding saturated 
solution of sodium hydrogen sulphite. An opalescence or a flocculent 
precipitate shows the presence of albumin; traces will take a few 
minutes to form. 

II.—The tincture of iodine is first decolorised with the acid sulphite, 
filtered, and then used as a reagent for albumin. L. pE K. 


Rapid Estimation of Albumin in Urine. Aurrecut (Chem. 
Zenir., 1909, ii, 2204 ; from Deut. med. Woch., 1909, 35, 2018—2019). 
—aA modification of the Esbach albuminometer. The precipitate formed 
on addition of 3 c.c. of the picric acidesolution to 4 ¢.c. of the urine 
{acidified, if necessary, with acetic acid) settles in the drawn out and 
graduated part of the tube when submitted to a two minutes’ centrifugal 
action. 

Propeptone may be estimated by heating 4 c.c, of the urine in 
a test-tube. The filtrate is then introduced into the apparatus, diluted 
to the mark with absolute alcohol, and centrifugalised. The volume 
of the ; recipitate equals % of propeptone. L. ve K. 
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General and Physical Chemistry. 


The Refraction and Dispersion of Argon and Redeter- 
minations of the Dispersion cf Helium, Neon, Krypton, and 
Xenon. Crive Curupertson and Maup Cutupertson (Proc. Roy. 
Soc., 1910, A, 84, 13—15. Compare Abstr., 1909, ii, 105).—The 
mean of seven experiments gave 1°00028230 for the refractive index 
of argon for the wave-length 5461. The dispersion observed between 
the wave-lengths 6438°5 and 4799°9 (7 lines) agreed with the formula 
p-l=c/(n2—-n?), in which ¢ was 9°43264x10 and n,? 
170089 x 1027. Improvements in the source of light (use of the are 
with poles of cadmium-silver and lithium-silver alloys) made it worth 
while to repeat the former measurements for the dispersion of the 
other rare gases, and the values of n,” now found agreed to within 2% 
with the former determinations. A table of the constants for the five 
rare gases is given. F.S. 


Molecular Dispersion of cycloPentadiene. A Correction. 
Karu Auwers and Fritz E1sentonr (Ber., 1910, 43, 1545. Compare 
this vol., ii, 367).—The theoretical value for the molecular dispersion 
of cyclopentadiene is 0°87 (not 0°46), and this agrees with the 
experimental value, so that the compound does not show exaltation. 


J.J.S. 


‘Wave-length Measurements in the Visible Region of the 
Arc Spectrum of Welsbach’s Elements, Aldebaranium and 
Cassiopeium. Joser Eper and Epuarp Vatenta (Zeitsch. anorg. 
Chem., 1910, 67, 102—106).—The two components of ytterbium, 
aldebaranium and cassiopeium, have been examined in the arc. Both 
elements give bright characteristic lines in the region from green to 
red, tables of which are given. C. H. D. 


Positive Band Spectrum of Nitrogen and its Variation with 
Temperature. Ernst AncErER (Ann. Physik, 1910, [iv], 32, 
549—576).—The spectra of the positive glow emitted by Geissler 
tubes containing nitrogen at the ordinary temperature and at the 
temperature of liquid air have been compared. Special arrangements 
were made to ensure that the conditions of discharge should be 
as nearly as possible the same at the two temperatures. 

In general, the spectrum obtained at the lower temperature is much 
less intense than that emitted at the ordinary temperature. In the 
case of certain bands and lines, however, the lowering of temperature 
is not accompanied by any appreciable alteration in the intensity 
of the emitted light. Similar experiments with hydrogen and helium 
have shown that the spectrum of these gases is unaltered by change 
of temperature. On the other hand, argon appears to behave in 
the same way as nitrogen. 

The wave-lengths of the nitrogen lines and bands are recorded in 
detail. H. M. D. 
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Dispersion in the Electrical Spectrum of Petroleum. N. 
OxsoLtEensky (Physikal. Zeitsch., 1910, 11, 433—440).—The dispersion 
in the electrical spectrum of Caucasian petroleum has been examined 
by the method used by Colley (Abstr., 1908, ii, 909). Measurements 
of the refractive indices for electrical waves of different wave-lengths 
are recorded, and curves are drawn which show the dependence of the 
refractive index on the wave-length. These curves indicate the 
resistance of a large number of dispersion bands. The well-defined 
band between 332 and 335 mm. (half wave-length in air) is also found 
in the electrical spectrum of toluene and acetone, and its presence in 
the spectrum of petroleum containing naphthenes is considered to 
afford further evidence in favour of the view that this band is due to 
the methyl group. 

With rise of temperature, this dispersion band appears to be 
displaced in the direction of greater wave-lengths. The variation of 
the refractive index of petroleum with temperature is only in 
approximate agreement with the requirements of the Clausius- 
Mossotti formula. H. M. D. 


Absorption Spectra of Nitrates. Konrap Scmarrer (Zeiésch. 
wiss. Photochem., 1910, 8, 212—234, 257—287).—A detailed examina- 
tion has been made of the absorption due to the NO, group in 
metallic and organic nitrates. The experimental data show that these 
two series of compounds are sharply distinguished from one another by 
their absorption spectra. In the case of solutions of metallic nitrates, 
the absorption spectrum is almost independent of the nature of the 
metal and of the degree of ionisation of the salt. This specific 
character of the absorption is, moreover, not confined to solutions of the 
metallic salts, for it is found that solid potassium nitrate has the same 
spectrum as is shown by its dilute solutions. 

The behaviour of organic nitrates is quite different. From the 
examination of methyl], ethyl, amyl, and allyl nitrates, it appears that 
the organic nitrates show only general absorption. Although these 
substances were examined under different conditions in the liquid and 
vapour form, and also dissolved in various solvents, there was no 
evidence of selective absorption. The observations are discussed 


from the point of view of the theories of Stark and Hantzsch. 
H. M. D. 


Absorption Spectra of Potassium Cobaltous Thiocyanate in 
Organic Solvents. Jan von Zawipsk1 (Chem. Zentr., 1910, i, 
1426—1427 ; from Chemik Polski, 1910, 10, 49).—Potassium cobalt- 
ous thiocyanate, K,Co(CNS),, is soluble in many organic solvents, 
but not in hydrocarbons and alkyl halides, The solutions are dark 
blue, and the characteristic absorption spectrum is independent of the 
solvent. The solvents examined include alcohols, aldehydes, ketones, 
acids, nitrobenzene, esters, nitriles, cyanohydrins, and thiocyanates. 
The spectrum is therefore due to the complex Co(CNS),, being inde- 
pendent of the ionising power of the solvent. The complex is 
broken up by water and formamide, and the pink colour of cobaltous 
salts is then obtained. C. H. D. 
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Absorption Spectrum of the Three Xylenes in the Ultra- 
violet. WiLHELM Mies (Zettsch. wiss. Photochem., 1910, 8, 287—291. 
Compare Abstr., 1909, ii, 776).—In order to ascertain the influence of 
the relative position of the methyl groups on the ultra-violet absorp- 
tion spectrum, the author has investigated the vapours of o-*and 
m-xylene by the same method as that previously used for p-xylene. 
The absorption of m-xylene is considerably weaker than that of the 
} «ra-compound, and contains only one series of bands instead of the 
two exhibited by p-xylene. The absorption of o-xylene is still smaller, 
and the photographs afford no evidence of any definite series of 
bands. In regard to the position of the heads of the bands, p-xylene 
approximates to o-xylene more closely than to the meta-compounds. 
The heads of the most intense bands are at the following wave-lengths : 
para X=2722°5, meta X= 2721'5, and ortho \=2723. The relative 
behaviour of the three xylenes in the liquid state is similar to that 
found by the examination of the vapours. H. M. D. 


Evidence of the Nature of Chemical Ring-compounds on 
the Basis of Ultra-violet Fluorescence. Hetnricn Ley and 
W. Grire (Zeitsch. wiss. Photochem., 1910, 8, 294—300).—The 
fluorescence spectrum of a-naphthylamine consists of a single broad 
band reaching from 4= 1920 to A= 2690. Onaddition of an equimolar 
quantity of hydrogen chloride to an alcoholic solution of the amine, 
the fluorescence band is reduced in intensity and displaced slightly 
towards the ultra-violet ; at the same time a new band makes its 
appearance in the region \=2700—3100. With increasing relative 
proportions of acid, this band is resolved into a series of nine bands 
which closely resemble the fluorescence bands of naphthalene. These 
bands are attributed to a-naphthylamine hydrochloride, and the 
close similarity between the spectrum of the hydrochloride and that 
of naphthalene is attributed to the existence of a similar condition in 
the ring structure of the two compounds. The entirely different 
fluorescent spectrum of the free base is attributed to the effect of the 
presence of the unsaturated nitrogen atom. 

The absorption spectra of a-naphthylamine and its hydrochloride are 


also quite different, but the latter resembles that of naphthalene. 
H. M. D. 


Rotation Dispersion. I. Influence of the Solvent on the 
Rotation of Ethyl Tartrate and of Menthol. Herrmann 
GrossMANN (Zeitsch. physikal. Chem., 1910, ‘73, 148—162. Compare 
Abstr., 1909, ii, 713; this vol., ii, 372).—The optical rotation of 
solutions of ethyl tartrate in a large number of solvents, including all 
the liquid halogen derivatives of methane and ethane, certain alcohols, 
benzene hydrocarbons, and a number of their derivatives, has been 
measured for light of different wave-lengths at 20°, and the results are 
represented graphically and also in tabular form. The magnitude of 
the rotation varies enormously with the nature of the solvent. In 
those solvents in which the specific rotation in the red is higher than 
that for the pure ester, the dispersion curve rises from red to blue, 
whilst for such solvents as tetrachloroethylene and tetrachloroethane, 
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in which the specific rotation is less than that of the pure liquid, the 
dispersion curve falls from red to blue. 

A progressive increase in the number of chlorine atoms in methane 
and ethane regularly lessens the specific rotation towards the right 
until the system becomes levorotatory, but beyond a certain point 
the rotation towards the right increases with an increase in the 
number of chlorine atoms. 

The entrance of the nitro- and amino-groups into benzene greatly 
increases the rotation to the right in these solvents ; the effect of the 
aldehyde and primary alcohol groups is also considerable, whilst other 
substituents, such as a single halogen or methyl group, have a slight 
diminishing effect. 

In solvents which have only a slight effect on the specific rotation, 
the dispersion curve shows a maximum, as in the case of the ester 
itself. The greatest specific rotation was observed in pyridine, 
quinoline, and furfuraldehyde. 

Measurements were made with 6, 15, and 30 grams of the ester in 
each solvent, and thus information has been gained as to the effect of 
change of concentration of the solvent on the rotation. In solvents 
in which the ester is strongly dextrorotatory, the specific rotation- 
temperature curve tends to fall as the concentration increases, whilst 
in levorotatory solutions it rises in the same circumstances. 
Quinoline and tetrachloroethane are exceptional, inasmuch as in the 
former case there are indications of a maximum, in the latter case of 
a minimum, in the rotation-concentration curve. For acetone a 
maximum, and for xylene and ethylene chloride minima, have actually 
been observed. 

When menthol is used as optically active substance, change in 
concentration of the solvent has much less influence, and the course of 
the dispersion curves is very similar in all solvents. G.S. 


Chemical Effect of Ultra-violet Light on Gases. Oxidising 
Actions. Combustion of Cyanogen and Ammonia; Synthesis 
of Formic Acid. Danie. BerrHetot and Henri GaupecHon (Compt. 
rend., 1910, 150, 1327—1329. Compare this vol., i, 349).—No 
paracyanogen is formed when cyanogen is exposed to ultra-violet light 
in presence of oxygen, the gas becoming completely oxidised to carbon 
dioxide and nitrogen. Under the same conditions, ammonia is first 
decomposed into its elements, the hydrogen then becoming oxidised to 
water ; a mixture of hydrogen and oxygen, on the other hand, is 
unaffected by ultra-violet light. 

On exposing a mixture of acetylene (1°60 c.c.) and oxygen (2°72 c.c.) 
for four hours at a distance of 4 cm. from a quartz-mercury lamp 
(220 volts), a mixture was obtained consisting of carbon dioxide 
(0°57 ¢.c.) and carbon monoxide (0°88 c.c.), together with formic acid, 
unaltered oxygen, and acetylene. A mixture of ethylene and oxygen 
in the same way gave carbon dioxide, formic acid, and carbon 
monoxide if the amount of oxygen was limited. Ww. O. W. 


Eder’s Solution. II. Cur. Winruer (Zeitsch. wiss. Photochem, 
1910, 8, 197—211, 237—256. Compare Abstr., 1909, ii, 283; this 
vol., ii, 115).—Further experiments have been made relating to the 
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influence of iron and oxygen on the photochemical sensitiveness of 
Eder’s solution. The sensitiveness is very largely dependent on the 
purity of the mercuric chloride and the ammonium oxalate which are 
used in the preparation of the solution. The active impurity is iron, 
and experiments with solutions containing very smal) quantities of 
ferric chloride show that the photochemical sensitiveness is propor- 
tional to the iron content. These observations lead to the conclusion 
that a solution of mercuric oxalate which is completely free from iron 
would not exhibit any photochemical effect. 

Further measurements of the rate at which mercurous chloride is 
precipitated from an active solution show that the previously-observed 
period of induction corresponds with the time required for the dis- 
appearance of the free oxygen dissolved in the solution. With 
decreasing iron concentration, the retarding influence exerted by 
oxygen increases very rapidly. On account of this variable influence 
exerted by oxygen, the use of Eder’s solution for exact actinometric 
measurements cannot be recommended. 

Spectrophotographic observations show that Eder’s solution has a 
specific absorption spectrum in the ultra-violet region. It is shown, 
however, that this spectral absorption is not necessarily accompanied 
by a special photochemical extinction. 


The Phosphorescence Produced by a- and £-Rays. E. MarspEen 
(Proc. Roy. Soc., 1910, 83, A, 548—561).—Continuous bombardment 
of a zinc sulphide screen by a-particles produces a marked and rapid 
diminution of the luminosity, but only a slight reduction in the 
number of scintillations. The luminosity was diminished by rise of 
temperature (6% less at 100° than at 15°), but no marked alteration 
occurred at solid carbon dioxide and liquid air temperatures. Infra- 
red radiation diminished the luminosity but slightly. Spectroscopic 
photographs of the luminosity showed a band toward the red, and 
another towards the blue end of the spectrum, and the intensity of 
the former decayed relatively to the latter with continued bombard- 
ment. An estimate of the fraction of the energy converted into light 
was effected by a differential air calorimeter, measurements being 
taken with the zinc sulphide covered with black paper and not 
covered. 1'5% of the total energy appeared as light energy. 
Willemite also underwent a reduction of luminosity with long bom- 
bardment, but not so rapidly as zinc sulphide, whereas the reduction 
in barium platinocyanide was very rapid, falling to half value in eight 
minutes when exposed to 5x10" a-particles per second per sq. cm. 
The phosphorescence of these materials under f-rays, and its decay 
after cessation of the exciting cause were also examined. - o 


Theory of the Luminosity Produced in Certain Substances 
by a-Rays. Ernest Rutnerrorp (Proc. Roy. Soc., 1910, 83, A, 
561—572. Compare preceding abstract).—The theory proposed is 
that ‘‘active centres” exist in a substance rendered luminous by 
a-rays uniformly distributed among the inactive molecules, and that a 
scintillation is the result of the dissociation of a number of these 
active centres lying in the path of the a-particle, and that, after being 
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once struck, each active centre becomes ineffective in producing light. 
This explains the reduction of luminosity by bombardment, and the 
fact that the number of scintillations only slightly diminishes (Marsden). 
The experimental curves obtained are found to agree well with the 
theoretical curves worked out from this theory. According to it the 
diameter of the cylinder of material affected by the passage of a single 
a-particle can be calculated from the observed curves of decrease of 
luminosity by continued bombardment, and it is shown that whereas 
for zine sulphide and willemite the diameter is 1°3 and 2°5 
(x 10-7 em.), which is somewhat larger than the diameter of a mole- 
cule, it is very much greater for barium platinicyanide, namely, 
14x10-5. This excludes an earlier suggestion that the scintillations 
of zinc sulphide are due to the mechanical cleavage of small crystals. 


F. 8. 


Magnetic Line-Spectrum of 8-Rays. O1ro von Batyer and 
Orro Haun (Physikal. Zeitsch., 1910, 11, 488—493).—If the B-rays 
which are exponentially absorbed are homogeneous, they should, 
after passage through two slits in a suitable magnetic field, be 
deviated uniformly, and give a sharp image of the slit when received 
on a photographic plate, as is well known to be the case for the 
a-rays. If two or more homogeneous types are present, there should 
be received on the plate a magnetic line-spectrum consisting of two 
or more sharp images, the slower rays being the more easily deviated. 
In such a photograph taken with the active deposit of thorium, two 
sharp lines, due to the B-rays of thorium-A and thorium-D respectively, 
could be seen, and also three others, two due to very slow B-rays 
too feebly penetrating to be distinguishable from a-rays in absorption 
measurements, and a third to rays slightly faster than those of 
thorium-A. For radium-Z,, one not very sharp line only was observed. 
For mesothorium-2, a broad band, tailing off, due to slightly deviated 
f-rays, was seen, agreeing with an earlier view that the radiation is 
complex. In addition, four sharply separated lines due to very soft 
B-rays were observed. A _ radio-thorium preparation showed in 
addition to the lines due to thorium-A and thorium-D, another due 
to thorium-X, still more strongly deviated (compare following 
abstract). ‘These results show that 8-rays are expelled with definite 
and characteristic velocity like the a-rays, and that probably each 
B-ray product emits only one group of typical B-rays. F.S 


A New £f-Radiation from Thorium-X; Analogies in the 
Uranium and Thorium Series. Orro Haun and Lise MEITNER 
(Phystkal. Zettsch., 1910, 11, 493—497. Compare preceding abstract). 
—It is stated that a radium preparation has been obtained showing a 
gradual growth of radiation to double the maximum reached after a 
month, aud this is regarded as evidence for the existence of a new 
product, radium-X, produced from radium and giving the soft B-rays 
ascribed to that substance, but no separation has yet been effected. 
From analogies between the uranium and thorium series, it was 
considered probable that thorium-X should give an absorbable 
B-radiation. In a series of experiments, thorium-X was freed as 
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completely as possible from thorium-A and thorium-B. The latter 
was removed by boiling the solution with charcoal, and the former 
by igniting the evaporated filtrate. A very feebly penetrating 
B-radiation always remained with the thorium-X so purified, and it 
was calculated that it was absorbed about three times as readily as the 
B-radiation of thorium-A. In the course of time, as thorium-A and 
thorium-B were regenerated, the B-rays showed a continuous rapid 
increase of penetration power. In conclusion, various analogies 
between the uranium and thorium disintegration series are elaborated. 
F. 8. 


The Total Ionisation Produced in Different Gases by the 
Cathode Rays Hjected by X-Rays. R. D. Kuieeman (Proc. Roy. 
Soc., 1910, A, 84, 16—24).—The experiments were made to test 
whether, as appears probable, the energy necessary to make an ion 
from any given atom is independent of the nature of the ionising 
agent or of its penetrating power. The ionisations in various gases 
and vapours at low pressures produced by a beam of X-rays of known 
intensity were measured when screens of cardboard coated with gold 
leaf on one side were interposed in the path of the beam. By 
subtracting the effect when the gold-coated side was towards the 
ionisation chamber from that when the opposite was the case, the 
ionisation produced by the cathode radiations from the gold only 
could be found. Owing to the feeble penetrating power of these 
radiations, they are entirely absorbed in the gas, even at low pressure, 
and for gases containing atoms no heavier than oxygen, the ionisation 
was independent of the pressure. In heavier gases containing 
bromine and chlorine, the ionisation increased with pressure, which is 
considered to be due to the gold generating soft X-rays in addition, 
which are relatively much more readily absorbed by heavy gases. 
This could in most cases be corrected for. The results showed that 
the relative total ionisation produced by the cathode rays in different 
gases was similar to what Bragg had found for the same gases 
exposed to a-rays. It is deduced from this that the energy necessary 
to ionise an atom is the same for the cathode ray as for the a-ray, 
and that the path of the cathode ray in different gases is inversely as 
the sum of the square roots of the atomic weights of the constituent 
atoms of the molecule. A summary of other work bearing on the 
question of the total energy required to produce an ion is given at the 
end of the paper. F. 8. 


On Secondary Homogefieous X-Radiation. J. ©. CHAPMAN 
and 8S. H. Piper (Phil. Mag., 1910, [vi], 19, 897—-903).—A primary 
beam of X-rays of a degree of hardness suflicient to excite homo- 
geneous copper radiation without directly stimulating the homogeneous 
silver rays, produced only homogeneous copper radiation when caused 
to fall on a plate composed of an alloy of one part of copper to two 
parts of silver. The experiment points to the conclusion that the 
homogeneous radiations are not produced by the electrons ejected by 
the impact of X-rays from the atoms, but from the vibration of the 
atoms from which the electrons are ejected. An experiment to see 
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whether secondary X-radiation persisted, like phosphorescence, after 
the exciting cause ceased, gave negative results. From copper and 
zinc it cannot continue at 31,5th of its initial strength ,5 55th second 
after the exciting cause ceases. F. 


Radium-D and its Products of Transformation. Grorce 
NicotaEvicn Antonorr (Phil. Mag., 1910, [vi], 19, 825—839).—The 
period of radium-D has been determined by a new method, in which 
the number of a-particles emitted from radium-/ produced after the 
lapse of a known time (120 to 320 days) from a known initial quantity 
of emanation, left to decay in a sealed tube, has been counted by the 
scintillation method. The mean of five results gives 16-5 years for 
the period of half-change with a probable accuracy of +0°5 year. 
The existence of two short-lived products (radium-Z, and -#,) between 
radium-D and -F has been disproved. Only one, radium-Z, exists, 
giving f-rays, with a half-period of five days. A piece of platinum foil 
was exposed to the emanation from 150 mg. of radium bromide for a 
day, and the active deposit dissolved off and evaporated in a watch- 
glass. A few hours after the exposure, it is practically pure radium-D, 
B-Radiation, due to the formation of radium-Z, was generated regularly 
and normally with the five-day period. Radium-# separated from 
radium-D by precipitating the latter with barium sulphate decayed 
exponentially with the same period. In another method, radium-D 
was volatilised from radium-Z in a blowpipe flame. The absorption of 
the B-rays of radium-Z# is exponential, the value of the absorption- 
coeflicient for aluminium being 43(cm.)~1, and for copper, 164(cm)~!. 
From old solutions of radium, radium and radium-D are completely 
removed by precipitation with barium sulphate, whereas radium-Z and 
radium-/ are left in the solution. F. 8. 


The Estimation of Radium. Srewart J. Luoyp (J. Physical 
Chem., 1910, 14, 476—481).—The effect of the addition of various 
reagents on the measurement of the radium in a radium-barium solu- 
tion by means of the usual emanation method has been investigated. 
Only in the presence of hydrochloric or nitric acids is the emanation 
fully evolved. Sulphuric acid and sodium carbonate, which precipitate 
the barium and radium, diminish the amount of emanation evolved 
very markedly. The production of other precipitates in the solution 
did not cause much effect. Stirring and heating the precipitate of 
barium sulphate after its formation facilitates greatly the subsequent 
evolution of emanation, due to the radium being released when the 
precipitate recrystallises. Some time after the precipitate of barium 
sulphate has been formed in a radium-containing solution, the latter 
again recovers its initial power of evolving emanation. F.S. 


The Constant of Uranium-Y. Freperick Soppy and ALEx- 
ANDER 8. Russexy (Phil. Mag., 1910, | vi], 19, 847—851).—The decay 
curves of both the B- and y-rays of the uranium-X preparations from 
45 kilograms of uranyl nitrate have been examined over a period of 
230 days, in which time the radiation is reduced to 0°15% of the initial 
value, Both radiations were found to decay normally at exactly the 


GENERAL AND PHYSICAL CHEMISTRY. li. 569 


same rate, the value of the radioactive constant, A, of uranium-X being 
0°0282(day)-1. The period of average life is 35:5 days, and of half- 
change, 24°6 days. The latter values are about 10% greater than those 
previously in use. Some of the preparations used showed a more 
rapid decay of the B-rays for the first ten days (A=0°033 to 0°029), 
but the effect is ascribed to possible errors, such as absorption of 
moisture from the air. Both B- and y-rays decay normally to zero. 
Some preparations were examined up to fourteen months from 
preparation, until the f-radiation was only jg y'sy,th of its initial 
value. F. 8. 


Rate of Decay of the Radioactivity of Polonium. Jonn 
Wituiam Waters (Phil. Mag., 1910, [vi], 19, 905—906).—The rate of 
decay of a specimen of polonium five years old, during which time the 
activity would be reduced to one-thousandth part of the initial, proved 
tobe normal with a period of half-change of one hundred and forty- 
eight days. This is so near the rate found by Mme. Curie for freshly 
prepared material, that it is probable that the product of the change 
is not itself radioactive. F. 8. 


Table of Radioactive Elements. Heinrich GREINACHER 
(Zeitsch. Elektrochem., 1910, 16, 267—269).—A table of the thirty 
known radioactive elements, containing the time in which their 
activity is halved, the kind of rays given out, the penetration and 
velocity of the a-rays, and the absorption-coefficients of the B-rays for 
aluminium and of the y-rays for lead. T. E. 


Radioactivity of Minerals. I. Cornenio DortTeR and 
Hernricu Sirk (Monatsh, 1910, 31, 319).—Green zircons from 
Ceylon were found to be appreciably radioactive, but the red and 
brown varieties examined were not. A crystal of Norwegian 
monazite, not perfectly pure, was active, but it is probable that this 
mineral owes its activity to isomorphous inclusions of thorium 
phosphate. Barytes was found to be inactive. Some fluorites showed 
activity, others did not. F. 8. 


Radioactive Minerals in the Collection of the Wagner Free 
Institute of Science. Cart Boyer and Epcar T, Wuerry (7'rans. 
Wagner Inst. Sci. Philadelphia, 1910, '7, 31).—Plates are given showing 
the relative activity to the photographic plate of many of the 
common radioactive minerals, In a table, the activity of sixteen 
minerals to the electroscope and to the photographic plate respectively 
are recorded. 


Radioactive Minerals in Common Rocks. Jonn W. WATERS 
(Phil. Mag., 1910, [vi], 903—904. Compare Abstr., 1909, ii, 848).— 
Dalbeattie granite yielded as its most radioactive constituent, allanite. 
Other heavy minerals present were magnetite, sphene, and apatite, 
which were but feebly radioactive. 

In Mourne granite, similarly, the most active constituent was 
zircon containing small amounts of a titanium mineral, and in this 


i. 570 ABSTRACTS OF CHEMICAL PAPERS. 


case the activity was sufficient to produce scintillations on a zine 
sulphide screen. It was intended to use these minerals in the 
determination of the geological age of the specimen by means of the 
helium ratio, but owing to their size being of the same order as that 
of the range of the a-ray in minerals (0°04 mm.), results so obtained 
would not be trustworthy. F.S. 


Radioactivity of the Mineral Springs of the Tyrol. II. Max 
BamBeRGER and Karu Krise (JJonatsh., 1910, 31, 221—244).— 
Tables are given of the amounts of radium emanation, expressed in 
Mache units, in very numerous mineral springs and sources of common 
drinking water in the Tyrol. The presence of radium in some of the 
more active waters was proved by boiling out the emanation, and 
re-testing the water after it had been kept a long time in a tightly 
closed flask. In another table the radioactivity of numerous stones of 
the district, and of the sediments from the active springs, is given. 
The most active water and sediments are those of the Bad Froy at 
Villnésstal, the former showing an activity of from 30 to 40. The 
rock in the neighbourhood is described as a graphitic phyllite. 

F. 8. 


Ionisation of Air by the Carbon Monoxide Flame and by 
Radium Radiation. Mobilities of the Ions Present. Maurice 
DE Broce (Compt. rend., 1910, 150, 1425—1426).—The combustion 
of dry filtered carbon monoxide gives rise to ions of a totally different 
order of mobility from those produced by the moist gas. 

Direct comparison of the ions produced in air by radium and by a 
dry carbon monoxide flame showed that the mobility of the positive 
ions is 20% greater, and of the negative ions 70% greater, in the case 
of radium. Having regard to the considerable experimental error, 
and to the presence of some carbon dioxide in the one case, the author 
draws the conclusion that the ions produced by the combustion of 
carbon monoxide and by radium have very similar mobilities and are 
probably identical. R. J.C. 


Electrical Conductivity of Alloys and their Temperature- 
coefficients. III. W. Guerrier (Physikal. Zeitsch., 1910, 11, 
476—479. Compare Abstr., 1908, ii, 557).—Polemical against Rudolfi 
(Abstr., 1908, ii, 923). H. M. D. 


Ionisation of Salts in Mixtures with no Common Ion. 
Mites 8S. SHerrint (J. Amer. Chem. Soc., 1910, 32, 741—748).— 
Determinations have been made of the conductivity of solutions of 
mixtures of potassium chloride and sodium sulphate, and of sodium 
chloride and potassium sulphate. The measurements were made at 
18°, and at concentrations of 0°2N and 0°1N. The results show that 
when the concentrations of the separate ions of the salts in the 
mixtures are calculated by the principle expressed by the equation: 
(A)(B)/AzB, = K(3i)?~”, where Xi is the total equivalent ion concen- 
tration, the sum of the ion concentrations is obtained with an accuracy 
of about 0°5% at 0°21, and of about 0°25% at O°'LY. E. G. 
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Dielectric Cohesion of Neon and its Mixtures. Quantita- 
tive Analysis Based on Measurement of Dielectric Cohesion. 
Epmonp Boury (Compt. rend., 1910, 150, 1380—1383. Compare this 
vol., ii, 178).—The dielectric cohesion of neon is smaller than that of 
any other gas. By successive fractionations, the author has reduced 
the cohesion of neon to 6:1. Extrapolation gives 5°6 as the dielectric 
cohesion of absolutely pure neon, helium having cohesion 18°3 and 
hydrogen 205. A series of measurements on mixtures of neon and 
carbon dioxide (418) and of neon and air (419) shows that the 
resultant dizlectric cohesion is very much higher than that calculated 
from the law of mixtures when the proportion of diatomic gas is 
small. The same formula expresses the effect of carbon dioxide and 
of air on neon when the proportion of neon is at least 975%. By 
means of this formula it is estimated that neon of dielectric cohesion 
6°8 contains less than one-twentieth % of impurity, and the purest 
neon obtained (6°1) less than one-fiftieth % of impurity calculated 
as air. R. J.C. 


Potential of the Thallium Electrode. Gui.zertr N. Lewis and 
Cart L. von Enve (J. Amer. Chem. Soc., 1910, 32, 732—741).—The 
value of the potential of the thallium electrode in solutions of thallous 
chloride and nitrate has been determined. It has been found that, 
contrary to the view of Neumann (Abstr., 1894, ii, 373) and others, 
the electromotive behaviour of the thallous ion is in no way 
anomalous. Denham’s statement (Proc., 1908, 24, 76) that, in 
presence of the thallous ion, thallium forms sub-thallous ions 
could not be confirmed. Earlier measurements of the thallium 
potential were vitiated by the oxidation of the electrode and 
the consequent increase in thalious ion concentration. On taking 
precautions to avoid such oxidation, it has been found that Nernst’s 
furmula holds for the thallium electrode over a large range of con- 
centration with greater accuracy than has been shown to be the case 
with any other electrode. The assumption of the validity of Nernst’s 
formula and the solubility product rule leads to measurable errors 
when the concentration is as high as V/10, and the direction of these 
errors can be predicted. 

The potential of thallium in saturated solutions of thallous chloride, 
in V/10-potassium chloride, and in JV-potassium chloride has been 
determined. The potential of thallium against the hypothetical 
normal thallous ion is 0°6170 volt at 25° when the normal calomel 
electrode is taken as zero. The value 0°602 volt found by Brislee 
(Abstr., 1909, ii, 463) was obtained at about 17°. The difference 
between these values may be due to the difference in temperature, but, 
if so, the thallium electrode must have an exceptionally high 
temperature-coefficient. . 


Cathode Fall [of Potential] in Argon at a Potassium 
Electrode and its Diminution by the Photoelectric Effect. 
Geora GEHLHOFF (Ber. Deut. physikal. Ges., 1910, 12, 411—4138. 
Compare Dember, Abstr., 1906, ii, 516).—The author has measured 
the alteration of the cathode potential fall when a potassium electrode 
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is illuminated by a mercury vapour quartz lamp. When the discharge 
tube was filled with argon at a pressure of 5 mm. of mercury and the 
current passing was such as to give a normal fall of potential, this was 
found to be reduced from 64 to 38:5 volts when the rays from the 
lamp where admitted to the electrode through a quartz window. By 
interposing a glass plate, 2 mm. thick, the fall of potential was 
reduced from 64 to 47 volts. When the current passing through the 
tube was increased so as to make the cathode potential fall abnormal, 
the effect of illuminating the electrode was exactly opposite, the 
potential difference being increased by 8—10 volts. H. M. D. 


Production of Negative Electricity during the Reaction of 
Gases on Base Metals. Fritz Haper and Gernarp Just (Zeitsch. 
Llectrochem.,.1910, 16, 275—279).—An alloy of sodium and potassium 
is allowed to drop slowly from a tap funnel. The drops fall along the 
axis of a cylinder of platinum gauze, which is carefully insulated and 
connected to an electroscope. In an atmosphere of pure dry hydrogen 
or nitrogen, the potential of the platinum cylinder falls from 22: 
to 21 volts in about four minutes, when it is positively charged, 
or in six and a-half minutes when the charge is negative. This is 
independent of whether the metal is dropping or not. When a trace 
of water vapour is admitted, the same fall of potential takes place in 
seven or eight seconds when the metal is dropping through the 
positively-charged cylinder, whilst with a negative charge the leak is 
the same as in dry gas. Hydrogen chloride, iodine vapour, and oxygen 
give much the same effect in water vapour. Thionyl chloride and 
carbonyl chloride give much greater effects ; with the latter especially, 
the whole positive charge disappears almost instantaneously, whereas a 
negative charge is not affected. In every case in which the electrical 
action occurs, the bright surface of the drops is tarnished. The effect 
takes place in the dark, but is more marked in the light. It is 
attributed to the escape of some of the negative electrons in the 
metal during the chemical change. T. E. 


The Electromotive Properties of the Mercury Oxides. 
ArtTHuR JOHN ALLMAND (Zettsch. Hlektrochem., 1910, 16, 254—263).— 
The potential difference between mercury and N- or 0°1-solutions of 
sodium or potassium hydroxide containing mercuric oxide in excess is 
measured at 18°, the potential difference of the V-calomel electrode 
being taken as 0°283 volt. Twelve different samples of mercuric oxide 
(some yellow and some red) were used. In every case the initial 
potential difference falls gradually to a practically constant final value. 
It is shown that the differences are entirely due to differences in the 
size of the particles. The red and yellow modifications are identical, 
as both contain prisms and apparently quadratic plates; by prolonged 
shaking with a solution of potassium chloride, the smaller particles 
disappear, and the same potential difference is then obtained whether 
the initial substance is red or yellow. The final values obtained, at 
18°, are: NV-NaOH, +0°115 volt; V-KOH, +0°112 volt; /10- 
NaOH or KOH, +0°168 volt. The electrode is recommended as a 
standard electrode. 
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From these results the author calculates that the normal potentials : 
Hg,” —> 2Hg and Hg’ —> Hg are +0°775 and +0°835 volt 
respectively. The solubility product of mercuric oxide at 18° is 
4x 10-°6, and its dissociation pressure is 6 x 10-2 atmosphere. ~ 
Mercurous oxide gave no definite potential difference ; the values fell 
very quickly to those obtained with mercuric oxide. T. E. 


High Sensibility Selenium Cells. F. C. Brown (Physikal. 
Zeitsch., 1910, 11, 481—482).—The preparation of a form of selenium 
cell, highly sensitive to light, is described. The selenium was obtained 
by making a mixture of 10 parts of amorphous selenium and one part 
of the red, crystalline modification into a thick paste with ether, 
allowing the ether to evaporate at the ordinary temperature, and then 
heating the mixture for five hours at 170°. The amorphous selenium 
was prepared by precipitation of a potassium cyanide solution by means 
of hydrochloric acid ; the crystallineiform by exposure of a solution 
of amorphous selenium in carbon disulphide to the action of sun- 
light. 

The electric conductivity of a selenium cell obtained in this way was 
found to increase three hundred times on exposure to light at 3°. 
With rise of temperature, the sensitiveness diminished, and at 39° the 
ratio of the conductivities was only 80. H. M. D. 


New Photoelectric Property of Selenium. F. C. Brown 
(Physikal. Zeitsch., 1910, 11, 482—483. Compare preceding abstract). 
—A new modification of selenium has been obtained, the electric 
conductivity of which is about a million times as large as the ordinary 
photoelectric variety. The method of preparation of this form of 
selenium is not described. It is, however, unstable, shows a slight 
diminution of conductivity on exposure to light, and the conductivity 
increases with rise of temperature. H. M. D. 


Fuel Batteries. Irzex Tarrersaum (Zeitsch. Hlektrochem., 1910, 
16, 286—300).—The Jaques cell was first studied. A layer of 
powdered quicklime was pressed into the bottom of an iron crucible, and 
an iron cylinder with a serrated lower edge was embedded in the lime. 
In this way the crucible is divided into two compartments separated by 
the quick-lime diaphragm. The whole is filled with fused sodium 
hydroxide, and a carbon electrode placed in the inner compartment. 
The crucible itself forms the positive electrode, and sodium manganate 
is dissolved in the outer compartment to serve as an oxygen carrier. 
The carbon electrode alone gives a very small current, but when fuels, 
such as sucrose, charcoal, coal or tallow, or gases, such as carbon 
monoxide, hydrogen or coal gas, are introduced into the inner com- 
partment, considerably larger currents are obtained. The combustion 
of 0-1 gram of sugar in the cell, for example, yielded 1346 coulombs, 
instead of 1351 coulombs calculated for quadrivalent carbon. Other 
substances gave current efficiencies varying from 100% for charcoal to 
24% with ordinary coal. The #.M.F. of the cell (at 370—390°) varies 
from 0:75 volt (sawdust) to 0°54 volt (carbon tube) on open circuit, 
but this falls when a current is taken from the cell ; for example, with 
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0°15 ampere the #.M./. is 0°44 volt with sawdust, and less than 0°1 
volt with the carbon tube: the other substances tried gave intermediate 
values. 

A cell was next investigated in which strong sulphuric acid was the 
electrolyte. The potential difference between platinium and sulphuric 
acid containing a reducing agent was first measured by combining this 
electrode with the mercurous sulphate—N-sulphuric acid electrode. 
The same fuels as before were tried at temperatures between 50° and 
300°; they give curves running parallel to, and below, that given by 
sulphur dioxide. The potential of the electrode is due to the presence 
of sulphur dioxide, formed by the action of the fuel on the sulphuric 
acid. The main difficulty with the oxygen electrode was to find a 
substance which would absorb atmospheric oxygen sufficiently rapidly 
to depolarise the electrode. Ferrous and mercurous sulphates are 
unsatisfactory. A mixture of vanadyl sulphate and vanadic acid or 
of thallous and thallic sulphates dissolved in strong sulphuric acid gives 
good results at temperatures above 200°. At 250° the potential of 
platinium in either solution in equilibrium with air is 1°35 volts 
(referred to the normal hydrogen electrode). The combination of the 
vanadium electrode with the fuel electrode gives an #.M.F. which 
varies between 0°3 and 0°6 volt on open circuit at 250° according to the 
nature of the fuel used ; substances which reduce sulphuric acid rapidly, 
such as partly carbonised sugar and acetylene, give the highest values 
and the smallest’ degree of polarisation when current is taken from the 
cell. The fuel electrode may be made of carbon, but the oxygen 
electrode must be of platinum or gold. T. EK. 


Fuel Batteries. Emi Baur (Zeiisch. Elekirochem., 1910, 16, 
300—302).—From the determinations of the dissociation of sulphuric 
acid and sulphur trioxide made by Bodenstein and Katayama (Abstr., 
1909, ii, 468) and a measurement of the vapour pressure of 96% 
sulphuric acid at 250°, the #.4/./. of the combination SO, | sulphuric 
acid | O, is calculated to be 0°37 volt at 250°. The higher values 
(0°5 to 06 volt) found by Taitelbaum (preceding abstract) are 
attributed to the nascent condition of the sulphur dioxide. The 
£.M.F, which should be produced by the reversible combustion of 
carbon to carbon dioxide is about 1 volt; hence Taitelbaum’s cell 
yields some 50 or 60% of the free energy of the carbon. T. E. 


Silver-Nickel Thermo-element. Grorc von Hevesy and E. 
Wo rr (Physikal. Zeitsch., 1910, 11, 473—-476).—An investigation of 
the behaviour of the silver—nickel thermo-element between — 80° and 
+920° has shown that it is very suitable for the measurement of 
temperatures between these limits. The curve showing the connexion 
between the thermo-electric force and the temperature exhibits. neither 
a neutral nor an inversion point ; it cannot be represented by an 
equation of the second order. ‘The temperature-coefficient of the 
thermo-electric force has a maximum value between 180° and 220°, 
and a minimum value at about 370°. Above 370° the temperature- 
coefficient increases with the temperature up to about 780°, and then 
remains constant. The minimum value of the temperature-coeflicient 
at 370° is connected with a change in the nickel at this temperature. 
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The readings of the thermo-element are reproducible with consider- 
able precision. In contact with air at 600° to 700°, the nickel becomes 
brittle in consequence of the action of oxygen on the metal, and higher 
values for the thermo-electric force are obtained. H. M. D. 


The Thermoelectricity of Alloys. I. Ernst Rupotri (Zetisch. 
anorg. Chem., 1910, 67, 65—96).—The thermoelectric behaviour of a 
number of simple binary alloys, the constitution of which is known, 
has been examined. The alloys, with the exception of those con- 
taining silver and gold, were melted in glass tubes in an atmosphere 
of hydrogen, and drawn into glass tubes 1‘5 mm. in diameter, coated 
internally, if necessary, with lamp-black. Gold and silver alloys were 
melted in porcelain crucibles in nitrogen, drawn into porcelain tubes, 
and afterwards drawn into wire. The thermo-electromotive force of 
the wires or rods was then measured against copper and against nickel, 
one junction being in ice and the other in a vessel of paraffin, heated 
by an outer paraffin-bath. After heating to 170—180°, readings 
were taken as. the temperature fell, a compensation method being 
used. 

The results are compared with previous determinations of the 
hardness and electrical conductivity (compare Kurnakoff and Schemts- 
chuschny, Abstr., 1908, ii, 932). Alloys in which the two components 
crystallise in the pure state, without forming solid solutions, have a 
thermo-electric power proportional to the concentration (tin-cadmium, 
tin-zine). If there is a slight formation of solid solutions, the line is 
broken at the limit of saturation of that solution (zinc-cadmium, 
lead-tin, bismuth-—cadmium, lead-antimony). If the two metals form 
a continuous series of solid solutions, the curve has the U-shape of the 
conductivity curve (gold-silver, gold—copper, copper—nickel, platinum— 
palladium). The curves therefore have the same form as those of 
electrical conductivity (compare Haken, this vol., ii, 387). Solid 
solutions are the most suitable for the construction of thermopiles. 


©. H. D. 


Electric Vacuum Furnace. Orro Rurr (Ber. 1910, 43, 
1564—1574).—An electric furnace is described which may be used 
either as a resistance or an are furnace. It is so arranged that it can 
be filled with a gas other than air, and it may be worked at pressures 
varying from 3 mm. to one atmosphere. The electrodes are placed 
vertically, and when used as a resistance furnace the resistance consists 
of a carbon tube inside which a small carbon crucible is supported. 
Opposite the crucible there is a slit in the tube, and the wall of the 
furnace also contains a quartz window, so that the temperature may 
be taken by means of a Wanner pyrometer. Temperatures of 
1000—2700° can readily be obtained in a few minutes, and the 
furnace will withstand temperatures of 2(000—2200° for several hours. 
The power required varies from 200 amperes at 15 volts to 700 
amperes at 41 volts. When the vacuum is satisfactory, the carbonising 
effect of the furnace atmosphere on the substance being heated is 
inappreciable, 

Vanadium (96—97%) was readily obtained by the reduction 
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of vanadium trioxide with carbon. The following melting points 
were determined: platinum, 1745—1755°; molybdenum, 2110°; 
iridium, 2210—2225°; kaolin, 1912—1915°; tungsten (99°2%), 
2575°. ‘Titanium containing 5% of carbon could not be melted 
completely at 2700°. 

The oxides of aluminium, magnesium, and calcium were found to 
be more volatile and fusible than hitherto supposed. At low pressures 
(5 mm.), and with small quantities of substance, they were completely 
volatile below the melting point. In nitrogen at atmospheric pressure, 
aluminium oxide had m. p. 2065°; the melting point of calcium oxide 
was in the neighbourhood of 2000°, but could not be exactly deter- 
mined ; magnesium oxide vaporised rapidly at 2100°, but the m. p. is 
certainly much lower than 2500° (compare Arndt, Chem. Zeit., 1906, 
30, 211). The furnace was so adapted that the electrical conduc- 
tivity of these oxides could be measured, and it was found that there 
is a big increase in the conductivity when fusion takes place. 

Silicon tetrafluoride is not acted on by carbon, even at the highest 
temperatures used. ye |S A 


Process of Rapidly Forming Lead-Accumulator Plates by 
means of Phosphoric Acid and Phosphates. Franz FiscHer 
(Zeitsch. Elektrochem., 1910, 16, 355—357).—The lead plate to be 
formed is placed between two others (1 cm. distant) in a 10% solution 
of disodium hydrogen phosphate at 80°. The applied #.M.F. is 2-2 
volts, and it must never exceed 2°6 volts. After twenty-four to thirty- 
six hours, an adherent layer of lead monoxide is produced on the anode, 
which is readily reduced to lead, but is very slowly oxidised to peroxide. 
Lead phosphate is probably the initial product, and this is decomposed 
by the sodium hydroxide formed at the cathode; a diminution of 
volume occurs in the change, and the layer of oxide is therefore porous. 
The volume diminishes further when the oxide is reduced to lead, but 
increases when it is oxidised to peroxide, which explains the difference 
in the rates of these changes, the increase of volume filling up the 
pores and so confining the action to the surface. 

The formation of the plate is therefore completed by reducing it in 
sulphuric acid of D 1:18 with 0°01 ampere per sq. cm., washing it free 
from phosphoric acid, and then charging it (as anode) in sulphuric acid 
of D 1:09 at the same current density until oxygen is evolved freely. 
The reduction requires the same time as the formation, and the oxidation 


twice as long. The whole operation occupies four or five days. 
T. E. 


Electrolysis of Alkali Bromides and Retardation of the 
Anodic Separation of the Halogens. Fritz Foerster and 
J. Yamasaki (Zeitsch. Hlektrochem., 1910, 16, 321—355).—A_ very 
extensive and accurate series of experiments is recorded on the electro- 
lysis of sodium bromide. The influence of alkalis, concentration, 
temperature, rate of stirring, current density, and platinising the 
anode are studied in detail. The results are in complete agreement 
with the theory of the process given by Kretzschmar (Abstr., 1904, ii, 
814). 
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At platinum anodes, bromine is liberated at the reversible bromine 
potential only when the anode is quite free from oxygen. When 
the platinum contains oxygen, a higher potential is required. The 
excess potential required is especially large at smooth platinum 
surfaces and in alkaline solutions. Similar effects have been observed 
with chlorine and oxygen itself, and they are doubtless due, as Luther 
and Brislee suppose (Abstr., 1903, ii, 708), to the formation of 
compounds of platinum and oxygen on the surface of the anode. 


T. E. 


Electrolytic Formation of Films of Zinc on the Surface of 
Liquids. Hersert Freunpiicn and W. Novikow (Zettsch. Elektro- 
chem., 1910, 16, 394—-400).—The formation of floating films of zine 
studied by Mylius and Fromm (Abstr., 1894, ii, 267) is again inves- 
tigated. The formation of the film only occurs in an atmosphere 
containing oxygen (at least 1% mixed with nitrogen, carbon dioxide, or 
hydrogen), and the surface of the zinc sulphate solution must be covered 
by a film of some liquid which does not mix with it. Oxidation of the 
zine is of secondary importance, but the formation of the film depends 
on the primary separation of zine sponge (amorphous zinc) which is 
favoured by oxygen. The nature of the zinc sponge is uncertain ; it 
always contains oxide, which remains undissolved when the current is 
reversed. The presence of small quantities of ammonium salts, salts 
of amines, tartaric acid, citric acid, and potassium cyanide in the 50% 
zinc sulphate solution prevents the formation of the film. The 
ammonium salts are the most active: 0°0005 mol. of ammonium 
sulphate to 1 mol. of zinc sulphate is sufficient. The action is 
apparently due to an acceleration of the change of amorphous into 
crystalline zinc. A thin layer of almost any liquid which does not 
mix with the zinc sulphate solution or of any solid (so long as it 
remains pasty) brings about the film formation. The thickness of 
layer necessary is found to be from 0°5 to 2up. T. E. 


Theory of Electrolytic Ions. IV. Coincidence of the Diameter 
of Atoms and of Ions not Related to the Solvent. RicHARD 
Lorenz (Zettsch. physikal. Chem., 1910, '73, 252—255).—Compare 
Abstr., 1909, ii, 541).—The diameters of a number of univalent 
elementary ions have been calculated from the ionic mobilities by 
Kinstein’s formula, which at 18° reduces to p= 1/p.7°562 x 10~*, 
where 4, is the ionic mobility at 18°, expressed in the usual units, 
and p is the radius of the ion. The results are compared with the 
diameters of the respective atoms, calculated by Reinganum’s formuia 
(compare Rappenecker, this vol., ii, 590), o = 2p = 0°882.1078 °/m/d cms., 
in which o is the molecular diameter, m the molecular weight, and 
d the density of the substance in the liquid state at its boiling point, 
and it is shown that the diameter of the ions is of the same order as 
that of the free atoms (2 6 x 10~*cm.), with the exception of lithium, 
for which the ionic diameter is more than double that of the atom. 
It follows that the ions in general cannot be highly hydrated ; they 
may, however, be associated with three or four molecules of water. 
The lithium ion is hydrated to a considerable extent. 
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This does not apply to ions related to the solvent, the diameters of 
the hydrogen and oxygen atoms being three to four times those of the 
ions, as calculated from the ionic velocities. G. 8. 


The Relation between the Formation of Nitric Oxide and 
the Electrical and Thermal Properties of Short Direct 
Current Arcs with a Cooled Anode. Wituetm Ho.iwecu 
(Zeitsch. Elektrochem., 1910, 16, 369—390).—The combustion of 
atmospheric nitrogen in a short arc formed between a water-cooled 
silver anode and a heated cathode was studied. The cathode was a 
strip of iridium foil, coated with lime, and heated by an independent 
current to a temperature not far short of its melting point. The ares 
studied were from 0°8 to 4 mm. long; the current was varied from 
0°07 to 0-2 ampere, and the voltage required lay between 90 and 
300 volts. 

The highest concentrations of nitric oxide were obtained with 
stationary gas, the shortest arc (1 mm.), and 500—600 mm. pressure ; 
in these circumstances over 9% of nitric oxide was obtained, using 
air. The yield (of nitric acid) was 70 to 80 grams per kilowatt-hour, 
and this was almost independent of the length of the are. 

A careful study of the electrical properties of the are showed that 
the anode and cathode falls of potential take place just at the surface 
of the electrodes; the distance through which they éxtend was too 
small to be measured ; the fall of potential along the are was quite 
constant. The falls of potential at the electrodes therefore have no 
influence on the formation of nitric oxide; they do not even effect the 
temperature of the electrodes, the one being cooled and the other 
heated independently of the current in the arc. The formation of 
nitric oxide is therefore entirely controlled by the fall of potential 
along the arc and the current flowing. ‘The fall of potential varied 
from 100 to 200 volts per cm., whilst in the long arcs used in 
manufacturing practice it is under 10 volts per cm. 

The temperature of the short arcs is lowest near the cooled anode, 
and it increases with the pressure of the air. A very fine platinum 
wire placed in the arc quite close to the anode did not melt when the 
pressure was 1 atmosphere; at 100 mm. pressure it could be moved 
3 or 4 mm. away from the anode before it melted. The very fine 
iridium point which was plunged into the arc in order to measure the 
fall of potential along it never showed the slightest indication of 
fusion, and the temperature of the iridium cathode which was at the 
hottest end of the arc could not exceed the melting point of iridium 
without stopping the experiment. Jt is therefore regarded as certain 
that the temperature of the arc nowhere exceeded 3000° absolute, at 
which temperature the purely thermal equilibrium between oxygen, 
nitrogen, and nitric oxide corresponds with about 4%, of nitric oxide 
in the mixture. The formation of nitric oxide in these experiments is 
therefore due to collisions of ions, whereas in the low tension arcs 
employed in practice it is probably a thermal phenomenon. z. &. 


Magnetisation of Liquid and Solid Oxygen. H. Kamer.inca 
Onnes and Axupert Perrier (Proc. K. Akad. Wetensch. Amsterdam, 
1910, 12, 799—835).—Measurements have been made of the magnetic 
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susceptibility of liquid and solid oxygen. Between —183° and — 208° 
the specific susceptibility of liquid oxygen is inversely proportional to 
the absolute temperature, and can be represented by the equation: 
x= 0°002284/,/7. The variation of the susceptibility of solid oxygen 
with temperature is exactly similar, and can be represented by 
x= 0:001690/ ./7, which holds between — 259° and the melting point 
of oxygen. The two equations indicate that the susceptibility of 
liquid oxygen at its freezing point is 1°3 times as great as that of the 
solid form. 

It is probable that the observed variation of the magnetic suscepti- 
bility with the temperature gradually changes its form as the 
temperature rises, and that at higher temperatures the variation 
is in agreement with Curie’s law, according to which the susceptibility 
is inversely as the absolute temperature. H. M. D. 


The Magnetic Properties of the Modifications of Iron. 
Srecrriep Hiupert (Zeilsch. EHlektrochem., 1910, 16, 390—394),— 
A theoretical discussion. Between 700° and 760° iron becomes 
practically non-magnetic, and its specific heat exhibits anomalies. 
These phenomena are usually ascribed to the formation of f-iron. 
The author thinks that the anomalous specific heat may be due to the 
breaking up of the polar arrangement of the magnetic molecules by 
their more energetic vibration at high temperatures. This would 
absorb energy, and so explain both the disappearance of the magnetism 
and the anomalous specific heat without the assumption of a new 
modification of iron. 

y-lron is also supposed to be magnetic at low temperatures, and to 
lose its magnetism at high temperatures in the same way as a-iron. 
This explains why steels containing martensite are readily magnetised. 

T. E. 

Influence of the Magnetic Field on the Passive State of 
Iron. Horace G. Byers and Marc Darrin (J. Amer. Chem. Soc., 
1910, 32, 750—756).—It has been shown by Byers (Abstr., 1908, 
ii, 1026) that when iron is used as an anode in various electrolytes, it 
can be rendered passive by a definite current density. Nichols (Abstr., 
1886, 668) has found that the passive state of iron in nitric acid can 
be destroyed by placing the metal in a strong magnetic field. It was 
therefore considered of interest to ascertain whether the passive state 
of iron used as an anode would be similarly affected by the magnetic 
field. 

As a result of experiments, it was found that the passive state 
could not be destroyed by any magnetic field producible with the 
apparatus available. It is shown that in solutions of nitric, sulphuric, 
and phosphoric acids, and also of nitrates and sulphates, the tran- 
sition point of passive to active iron is a function of current density, 
and that the transition is retarded by the magnetic field. It is 
suggested that passivity is the result of an altered state of the metal 
itself, and that the altered state may be analogous to that of a 
number of magnets, the negative poles of which are all presented to 
the electrolyte, the orientation being produced by the various agents 
which cause the passive state, E. G. 
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Magnetic Analysis of Certain Chromophoric Groups. Pau. 
PascaL (Compt. rend., 1910, 150, 1167—1169. Compare this vol., 
ii, 100).—The molecular susceptibility of an organic substance is com- 
posed of two factors (A + B). A is the sum of the’ separate 
susceptibilities of the atoms, and B consists of a series of corrections 
for structural peculiarities, such as double linkings, ete. The quanti- 
ties B comprise a considerable part of the whole susceptibility, so that 
tautomeric changes of structure may give rise to very appreciable 
differences in susceptibility. 

Aminoazobenzene, aminoazotoluene, and chrysoidine have suscepti- 
bilities almost identical with those calculated for the azo-structure. 
Hydroxyazobenzene, methoxyazobenzene, and benzeneazo-8-naphthol 
are mixtures of the azo- and quinone forms. 

p-Azoanisole and p-azophenetole exist in two forms. The colourless 
form has a susceptibility corresponding with the azo-formula, whilst 
the red form, which is obtained on heating, has the much lower 
susceptibility of the quinonoid structure. Crystals of p-azoanisole of 
all gradations of colour, from colourless to red, can be obtained, giving 
corresponding intermediate values of the susceptibility. 

Aurine appears to have the quinonoid structure, whereas magenta 
and other amino-derivatives of triphenylmethane are enolic. 

The colourless form of the silver salt of 2:4: 6-tribromophenol is a 
normal phenoxide, whereas the red form is quinonoid. R. J.C. 


Relation between the Specific Heats of Solid Substances 
and Temperature. ALtrrep Macnus and F. A. Linpemann (Zeitsch. 
Elektrochem., 1910, 16, 269—272).—From Planck’s theory of radia- 
tion, Einstein (Ann. Physik, 1907, 22, 180) has obtained an ex- 
pression for the atomic heat of an element at constant volume: 
C =3Rn{e* A?/(e* - 1)"}, where A=fv/7', n is the number of atoms in 
a molecule, 8 a constant (4°86 x 10~!!), and v is the frequency of 
vibration of the atoms. The authors find that by adding an empirical 
member, a7”, to the expression, the specific heats at constant pressure, 
as they are always measured, may be represented with considerable 
accuracy. For the metals, can be taken as unity; for the metalloids 
this gives a considerably less satisfactory agreement. The frequencies 
of the elements are in the same order as the values of ,/S/VA 
(S= melting point, V=atomic volume, A=atomic weight). The values 
calculated are : 
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Calculation of Electromotive Forces from Thermal Measure- 
ments. ALrrep Maenus (Zeitsch. Hlektrochem., 1910, 16, 273—275). 
—The free energy of the reaction Pb + 2AgCl = PbUl, + 2Ag has been 
measured accurately by Broenstedt, and compared with Nernst’s 
theorem by Halla (Abstr., 1908, ii, 755). The specific heats of the 
reacting substances are now more accurately known ; the measure- 
ments are well represented by the formula obtained by Magnus and 
Lindemann (preceding abstract), using the following constants : 


ax 10° 
7°8 
Silver chloride 22° 
Lead 
Silver 
The only marked difference is in the case of Dewar’s determination 
of the specific heat of lead between the boiling points of air and 
hydrogen. From the specific heats, the relation between the heat of 
the reaction and the temperature is obtained, and this makes it possible 
to calculate the free energy from the equation: A= — 7 ,/Q/7,d7, which 
follows from Nernst’s theorem. The largest difference between the 
free energy calculated and that found is 0°2%. T. E. 


Energy Changes in Binary Systems. I. Confirmation of the 
Existence of the Compound Phenol-aniline in the Liquid 
State. Rosert Kremann (Monatsh., 1910, 31, 203—209. Compare 
Kremann and Ehrlich, Abstr., 1907, ii, 747).—The specific heats of the 
system phenol-aniline have been determined at different temperatures 
above the m. p. The method adopted was to raise 20 grams of an 
equimolecular mixture of aniline and phenol, sealed in a glass vessel, 
to the required temperature, and then to transfer quickly to a water 
calorimeter. Details of the corrections made are given. ‘The sp. heat 
for the interval 99°0—74°9° is 0°376, which is the true specific heat 
for the equimolecular mixture of aniline and phenol; the value 
obtained for the interval 90—33-7° is 0°407, and the difference 
between the two values, namely, 0°031 x 65°7 cal. =2 cal., is the value 
for the heat of formation of the compound between the temperatures 
33°7° and 99°. 

The heats of admixture of equivalent quantities of aniline and phenol 
at different temperature intervals have been determined, and as 
expected, the observed heats diminished with rise in temperature. 
These observed heats are the actual heats of admixture plus the heat 
of formation of the additive compound, if such is formed. Since, 
however, with increase in temperature there is a tendency for the 
additive compound to dissociate, it follows that the amount of additive 
compound present diminishes with rise in temperature, and the 
observed heats of admixture must also diminish. The value found is 
about 1 calorie for an increase of 35°7°. J.J.S. 


Cryoscopic Determinations at Low Temperatures (- 40° to 
-—117°). Ernst Beckmann and Percy Waentic [with M. Nrescuer| 
(Zeitsch. anorg. Chem., 1910, 67, 17—61).—Pentaue thermometers are 


li. 582 ABSTRACTS OF CHEMICAL PAPERS. 


not satisfactory for work at low temperatures, on account of the 
viscosity of the pentane, the deposition of solid at very low tempera- 
tures, and the varying solubility of the gas used for filling. The 
platinum resistance thermometer, having the’ platinum wire wound on 
quartz or Jena glass, gives perfectly satisfactory results. The pattern 
used has a resistance of 25°3 ohms at 0°. One millimetre on the scale 
of the Wheatstone bridge, with the arrangement adopted, corresponds 
with 0:0017°. 

The freezing apparatus has been already described (Beckmann, 
Junker, and Klopfer, Abstr., 1909, ii, 137). ‘A bath of light petroleum, 
cooled by a spiral containing liquid air, is used. 

The following cryoscopic constants have been obtained: carbon 
tetrachloride 298, pyridine 49°7, chloroform 46:8, ethyl ether 17-9, 
hydrogen iodide 202:6, hydrogen bromide 94:1, hydrogen chloride 
49°8, hydrogen sulphide 38:3. ‘Toluene and cymene are suitable 
substances for determining the constants. 

Chloroform and carbon tetrachloride resemble benzene in their very 
small dissociating power. Alcohols, dissolved in them, give high 
values for the molecular weight. The halogen hydrides have also only 
a small dissociating power, and compounds containing hydroxyl show 
association when dissolved in them. The conductivity of the solvent 
increases from hydrogen iodide to hydrogen bromide. In the solutions, 
a higher conductivity cften accompanies a higher molecular weight 
(compare Steele, McIntosh, and Archibald, Abstr., 1905, ii, 222). 
Benzophenone exhibits association and conductivity, increasing with 
the concentration, in hydrogen iodide, becoming successively less in 
hydrogen bromide and chloride. Acetone is associated in hydrogen 
iodide, corresponding with the compound, 2C,H,0,HI, found by 
McIntosh and Archibald, (Trans., 1904, 85, 919). Iodine is similarly 
associated in pyridine. Ethyl acetoacetate is not associated in 
chloroform. 

Water does not dissolve in liquid hydrogen chloride, but dry 
ammonia at once formsammonium chloride. Liquid hydrogen sulphide, 
which blackens white lead, but is without action on silver, has little 
dissociating power. Compounds containing hydroxyl are slightly 
associated in it. Benzophenone appears to be dissociated in dilute 
solution in hydrogen sulphide, but no electrical conductivity is 
detected. 

The latent heats of fusion of the solvents used are calculated, and 
the desirability of determinations of the dielectric constants at low 
temperatures is pointed out. The methods of preparation of the 
liquefied hydrogen halides and sulphide are described. C. H. D. 


Properties of Iodine as a Cryoscopic Solvent. F. Oxtvarr 
(Atti R. Accad, Lincei, 1910, |v], 19, i, 488—489).—The author corrects 
certain of the results given in his previous paper (this vol., ii, 18). 

Lead iodide cannot be employed as a solute for determining the 
molecular freezing-point depression of iodine, as it is insoluble in this 
solvent. For oxygenated organic compounds, as well as for the 
hydrocarbons and their halogen derivatives, the molecular weights in 
iodine solution are normal at very great dilutions, With potassium 
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iodide, the molecular weight appears to be approximately normal for 
very dilute solutions, increase of the concentration being accompanied 


first by increase, and later by decrease of the molecular weight. 
Zt. Ei. F. 


Vaporisation. IV. Hanns von Jiiprner (Zeitsch. physikal. Chem., 
1910, '73, 173—191. Compare Abstr., 1909, ii, 21).—By a combina- 
tion of Mendeléeft’s expansion modulus for liquids with some well- 
known rules referring to the relationships of the volumes of liquids 
and their saturated vapours, it is shown (1) that the temperature- 
coeflicient of the density and the thermal expansion-coeflicient have 
opposite signs ; (2) the magnitude of both is the smaller the higher the 
critical temperature ; (3) up to 7’=0°77),, the temperature-coefiicient of 
the density remains constant, whilst the expansion-coeflicient increases 
with the temperature. 

For low temperatures the ratio of the density, D;, of the liquid at the 
temperature, 7’, to the critical density can be calculated by the 
simple expression: Dj/ Dy =4(1 — 7'/27%) = 2(2 — 6), where 6= 7'/7;, but 
at higher temperatures the more complicated expression: D;/Dj,= 
2-6-2 {/1—0--a 3/(1 —6)? is used, and for the ratio of the density of 
the vapour J), to the critical density the corresponding expression ; 
D,/Dy=2 -0-2 J1-0+2x 3/(1 -0)?. The expressions are tested by 
comparing the calculated and observed data for fluorobenzene and for 
ammonia, and the agreement, especially for the two latter formule, is 
excellent; « is a constant, and for fluorobenzene is 0°194, for 
ammonia, 0°l. <A slight modification of the first formula, D;/D,= 
2+ 1°87(1 —@), is shown to give very good results up to 7’=0°657;. 

From the above equations, formulz are derived which admit of the 


calculation of the volumes of the liquid at different temperatures. 
G. 8. 


Vapour Pressures of Binary Mixtures. JoHannes J. vAN LAAR 
(Zeitsch. physikal. Chem., 1910, 72, 7223—751).—The author adversely 
criticises the recent work of Dolezalek (Abstr., 1909, ii, 22 ; this vol., 
ii, 184), who has applied the laws of dilute solutions to certain binary 
systems, and also the mathematical treatment of the partial pressures 
of binary mixtures by Story (compare this vol., ii, 184) and others, 
and points out that a satisfactory theoretical treatment is only 
possible on the lines laid down by van der Waals and by himself. 
The most important point is that the attraction factor a must be taken 
into account. All the possible types of vapour pressure curves for 
binary mixtures are discussed mathematically. G. 8. 


Fractionating Arrangement. Arnotp Haun (Ber., 1910, 43, 
1725—1727).—The ordinary fractionating column possesses the 
disadvantage that the separate fractions all pass through the same 
side-tube. The arrangement described consists of a bulb tube with a 
ground-glass neck, into which fits a ground-glass stopper carrying the 
thermometer. Into the neck of the bulb tube are fused three side- 
tubes, each of which is connected with a receiver. The glass stopper 
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contains one hole, which can be placed opposite to each of the side- 
tubes in succession, the other two being meanwhile closed. 

When used for distillations under diminished pressure, the three 
receivers are connected to a 4-way tube leading to the pump, but 
although all the receivers are evacuated at the same time, only one is 
in direct connexion with the distilling flask at any particular moment ; 
consequently, there is no contamination of one fraction by vapours 
derived from other fractions. T. 8. P. 


Calibration and Manipulation of the Calorimetric Bomb. 
Wa ter A. Rota (Annalen, 1910, 373, 249—266).—A less elaborate 
method than Bischer and Wrede’s electrical process of calibrating a 
calorimetric bomb is described in detail, the necessary corrections 
being carefully explained. The bomb is Hugershoft’s Precision 
Model; the calorimetric thermometer is a Beckmann thermometer, 
by means of which 1/2000° can be estimated. The results are 
accurate to within 0°1%. The trustworthiness of the method is 
proved by determining the total water equivalent of the calorimetric 
apparatus by exploding sucrose, benzoic acid, and naphthalene ; 
taking the heats of combustion per gram of these substances as 
3952°0 cal., 6325°4 cal, and 9640°5 cal. respectively, the water 
equivalent is found to be 2623°3+0°6 cal., 2623:4+0°8 cal., and 
2622:5+0°7 cal. The calibration is controlled by a fourth process, in 
which a known quantity of heat is generated electrically within the 


bomb ; the water equivalent in this case is 2623°1+1°0 cal. 


C. 8. 


Heat of Formation of Cesium Peroxide. Robert DE 
ForcranD (Compt. rend., 1910, 150, 1399—1402. Compare Abstr., 
1906, ii, 445).—The heat of dissolution of 1 gram-molecule of cesium 
peroxide, Cs,0,, in an equivalent of 2% sulphuric acid is 33:02 Cal., 
from which the following thermal equations are deduced : 

Cs, (sol.) +20, (gas) =Cs,0, (sol.) + 141°46 Cal. 
Cs,O (sol.) +30 (gas) = Cs,O, (sol.) +58°76 Cal. 

The heat of complete oxidation of cesium (+ 141'46 Cal.) is very 
near that of complete oxidation of lithium (Li,VU, + 143°32 Cal.), aud 
the oxidation of strontium to monoxide (SrO, + 138°64 Cal.), but is 
less than the heat of complete oxidation of strontium (SrO,, +151°71 
Cal.). The first oxygen atom combining with Cs, gives +82:°70 Cal., 
whereas the average for the next three atoms is + 19°59 Cal. each. 
In the case of the sodium oxides, Na,O and Na,O, are stable, whereas 
Na,O, and Na,O, are completely dissociated under ordinary con- 
ditions. It is argued by analogy that the 58°76 Cal. evolved in 
passing from Cs,O to Cs,O, should not be distributed among the 
successive oxygen “atoms equally, but in a decreasing ratio. Supposing 
that the temperature of dissociation of Cs,O, to Cs,0,+0 is about 
550°, the heat of addition of the last oxygen atom would be about 
12°5 Cal. The author suggests that the addition of oxygen atoms to 
Cs,0 liberates 28°26, 18-0, 12°5 Cal. successively. 

The heat of formation of Cs,0, from Cs,O is practically as great 
as the heat of hydration of Cs, 0 to 2C0sOH (60°01 Cal.). At 300° 


GENERAL AND PHYSICAL CHEMISTRY. 


to 400°, the order of these two values is reversed, so that on heating 
cesium hydroxide in oxygen, cesium peroxide would be exothermally 
produced with evolution of steam. Owing to the silver boats being 


attacked, pure cesium peroxide cannot be obtained in this way. 
R. J. C. 


Heat of Formation of the Oxides of Molybdenum, Selenium, 
and Tellurium ; Heat of Combination of Acidic Oxides with 
Sodium Oxide. Wuuiam G. Mixrer (Amer. J. Sei., 1910, [iv], 
29, 488—496. Compare Abstr., 1909, ii, 865).—The heats of 
formation of the oxides and sodium salts have been calculated from 
the thermal data obtained by oxidising the elements or lower oxides 
by means of sodium peroxide. The following results are given: 
Mo+30=Mo0,,+181:5 Cal.; Na,O + MoO, =Na,MoO,,+81°9 Cal. ; 
Mo + 20 = MoO,, + 142°8 Cal.;Se + 30 = SeO,, + 48°8 Cal.; Na,O + SeO, = 
Na,SeO,,+105°3 Cal.; Te+30=TeO,,+83°6 Cal.; Na,O+TeO,= 
Na,TeO,, + 1243 Cal.; Te+O,=TeO,,+87:1 Cal. According to the 
heats of formation of the two oxides of tellurium, the conversion of 


the dioxide into the trioxide is an endothermic reaction. 
H. M. D. 


Heat of Combination of Hydrogen Bromide with some 
Ethylenic Compounds. Wutapimir LuciInin and Greorces Dupont 
(Compt. rend., 1910, 150, 1346—1348. Compare Berthelot, Abstr., 
1876, i, 870).—Berthelot’s determinations of the amount of heat 
developed on the addition of halogen acids to unsaturated compounds 
are untrustworthy, owing to the small amount of the substances 
entering into combination in aqueous solution. More accurate 
results have been obtained by utilising xylene as the solvent; the 
heat of dissolution (Q) of one gram-molecule of hydrogen bromide in 
this substance is given by Q = 6°344 — 51,000x + 188,000x?, where a is 
the number of gram-molecules of acid in 100 grams of solution. The 
following values have been obtained for the addition of one gram- 
molecule of gasegus hydrogen bromide to one gram-molecule of the 
substance dissolved in xylene. Styrene, 16,653 cal.; octylene, 
16,481 cal. ; amylene, 17,614 cal. ; B-methyl-A*®-pentylene, 19,008 cal. ; 
cyclohexene, 16,292 cal. ; pulegone, 16,910 cal. As the compounds 
- examined and their additive products are liquid, the above numbers 
are practically identical with the heats of formation of the halogen 
derivatives. W. O. W. 


Thermochemical Investigations. I. Relation between the 
Constitution and the Heat of Combustion of Unsaturated 
Compounds. Kari Auwers and Wa.rer A. Rorn (Annalen, 1910, 
373, 239—248).—Very little is known regarding the relations 
between the constitutions of organic compounds and their heats 
of combustion. The more labile of two isomeric compounds has the 
greater heat of combustion, but even in unusually favourable cases 
the difference does not exceed 2%. Hence, any thermochemical method 
of investigation must be accurate to within 0°1—0°2%. Such accuracy 
has been attained by several investigators by means of the calorimetric 
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bomb, but unfortunately their results have not been hitherto certainly 
comparable, Fischer and Wrede (Abstr., 1909, ii, 155), however, have 
described a method whereby calorimetric bombs may be calibrated 
with an accuracy of 0°05%, so that it should now be possible to make 
the results obtained by different workers strictly comparable. 

The authors commence their researches with an investigation of the 
heats of combustion of unsaturated compounds, particularly of those 
containing conjugate linkings. Stohmann and Langbein already have 
shown that the heats of combustion of propenyl compounds are about 
05 to 0°8% greater than those of the less labile isomeric allyl 
compounds, Also, Thiele states that the system C:C-C:C-CH, is more 


saturated than the system C:C-CH,°C:C, and therefore has a smaller 


heat of combustion. Further, it is known that the heats of com- 
bustion of af-unsaturated acids are smaller than those of By- 
unsaturated acids. Hence it seems that the nearer a pair of doubly- 
linked atoms are together, the smaller the heat of combustion. This 
statement. is supported by references to the heats of combustion of 
hexoic, hydrosorbic, and sorbic acids, of diphenyl, diphenylmethane, 
and dibenzyl, and of m-toluic and phenylacetic acids. 

The authors call attention to the lack of knowledge of the heats of 
fusion of organic substances, and utter a needful warning in pointing 
out that for the heats of fusion of solids there is no generalisation 
analogous to Trouton’s rule for the molecular heats of volatilisation of 
liquids. C. 8. 


Heats of Combustion of Terpenes and Styrenes. Karu 
Avuwers, Watter A. Rorn, and Fritz E1rsentonr (Annalen, 1910, 
373, 267—290).—The molecular heats of combustion, expressed in 
Calories, of the following terpenes have been measured : d-limonene, 
1466; dipentene, 1462; sylvestrene, 1464; a-phellandrene, 1434 ; 
carvenene, 1424; a-terpinene, 1428; d-a-pinene, 1469; /-a-pinene, 
1467 ; camphene (liquid), 1471 ; sabinene, 1475. 

Since empirical expressions for the determination of “ calculated 
values” of heats of combustion are not trustworthy, the following 
method is adopted to obtain values whereby the thermal and the 
optical (refractivity and dispersivity) behaviours may be compared. 
The mean value, 1464, of the molecular heats of combustion of 
limonene, dipentene, and sylvestrene, three hydrocarbons containing 
two double (not conjugated) linkings, is taken as the “ normal value ” 
of the molecular heat of combustion of hydrocarbons of the terpene 
group. The molecular “ depression,” that is, the difference, expressed 
as a percentage, between the normal value and the actual value of the 
molecular heat of combustion of a terpene, is compared with the 
exaltation of the molecular refractivity and dispersivity, calculated 
from the formula C,,H,,j .. In this way, it is at once obvious that 
terpenes containing a conjugate linking have smaller heats of com- 
bustion (about 2%) than those which do not contain such a system, 
and also that the thermal “depressions” are of the same order 
of magnitude as, but of opposite sign to, the exaltations of the 
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molecular refractivity ; the exaltation of the dispersivity is very much 
greater. 

The thermochemical method will not displace the more convenient 
spectrochemical methods of investigating the constitutions of organic 
compounds, but will serve as a useful auxiliary. Auwers and 
Kisenlohr (this vol., ii, 365) have shown that a “disturbed conjuga- 
tion” diminishes the exaltation of the molecular refractivity and 
dispersivity ; in fact, the optical evidence does not establish with 
certainty the presence of a conjugate linking in a-phellandrene. The 
thermochemical method leaves no doubt about the point, since the 
thermal “‘ depression ”’ of this terpene is practically the same as those 
of other terpenes containing conjugate linking:. 

The theory of the identity of carvenene and a-terpinene receives 
support from the close agreement in their heats of combustion. 

The parallelism between the thermal and the optical data disappears 
in the} case of bicyclic terpenes ; the presence of a 4-ring in da- and 
8-pinenes instead of a conjugate linking does not cause any appreciable 
deviation of the heats of combustion from the normal value, whilst it 
does greatly affect the optical behaviour. 

The molecular heats of combustion of the following styrene hydro- 
carbons have been measured ; styrene, 1035 (freshly distilled), 1039 
(after keeping for a few hours); f$-methylstyrene, 1190; (-ethyl- 
styrene, 1346 ; a-methylstyrene, 1193 ; a8-dimethylstyrene, 1347 ; tri- 
methylstyrene, 1510; f-diethylstyrene, 1665; a-phenyl-A*-butene, 
1353 ; a-phenyl-A*-pentene, 1510 Cal. 

“Normal values” in this series are obtained as follows, The 
difference of the molecular heats.of combustion of the two last- 
mentioned hydrocarbons is 157 Cal.; also, the values for styrene, 
B-methylstyrene, and {f-ethylstyrene, all of which contain an 
undisturbed conjugate system, differ by 155 for the first pair and by 
156 for the second pair. The mean, 156, of the three values represents 
the thermal value of CH,. The heat of combustion of a-phenyl- 
As-butene, which does not contain a conjugate linking, is taken 
as thermally normal; by adding or subtracting 156, or multiples 
thereof, the normal heats of combustion of the higher and lower 
homologues are calculated. The variation of the actual from the 
normal values is much less than in the case of the terpenes, but it is 
again obvious that the presence of conjugate linkings is accompanied 
by a diminution of the heat of combustion. 

In the styrene series, the presence of conjugate :linkings is more 
accurately and simply ascertained by spectrochemical methods, but the 
thermochemical method is of interest, because it serves to emphasise 
the remarkable parallelism between the optical and the thermal 
properties. For example, the depression of the heat of combustion 
and the exaltation of the refractivity and of the dispersivity are most 
pronounced in styrenes with undisturbed conjugation, such as styrene 
itself, B-methylstyrene, and B-ethylstyrene ; a simple central disturb- 
ance of the conjugate system, as in a-methylstyrene and af-dimethyl- 
styrene, diminishes the thermal and the optical abnormalities to about 
one-half to two-thirds of the original values. Further lateral disturb- 
ance, as in trimethylstyrene, causes the thermal depression to vanish 
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and the exaltation of the refractivity to become very small, only the 


dispersivity retaining, as is frequently the case, a marked exaltation. 
C. S. 


Diazo- and Azo-compounds. Thermochemical Investiga- 
tions. I. W, Sventostavsky (Ber., 1910, 43, 1479—1i488).—The 
following thermochemical constants have been determined: (1) Heat 
of diazotisation of aniline in aqueous solution = + 22°8 Cal. : obtained 
by mixing a solution of aniline in hydrochloric acid with a solution of 
sodium nitrite and subtracting from the heat of the reaction the 
difference between the heats of neutralisation of hydrochloric and 
nitrous acids. (2) Heat of solution of benzenediazonium chloride 
= —1°84Cal. (3) Heat of neutralisation of the diazohydroxide with 
hydrochloric acid = +14:26 Cal. (4) Heat of formation of the 
pseudo-salt, C,H,N,*ONa, from the diazonium chloride and sodium 
hydroxide solution = +5°28 Cal. (5) Heat of formation of benzene- 
i from the pseudo-salt and solid 6-naphthol = + 27°22 Cal., 
or C,H,-N,°OH (liq.) +C,,)H,-OH (solid) = H,O + C,H,-N,°C,,H, -OH 
(solid) > “Sr 22 Cal. (6) Heat of diazotising aniline in acetic 
acid solution = + 23°28 Cal.; NH,Ph(HO:Ac) (lig.) + HNO, (soln.) 
= Ph-N,°OAce (soln.) +2H ,0 + 23° 28 Cal. (7) Heat of solution of 
aniline in acetic acid = +675 Cal. (8) Heat of formation of p-di- 
methylaminoazobenzene in solution from benzenediazonium acetate and 
dimethylaniline = +18°35 Cal., and heat of solution of p-dimethyl- 
aminoazobenzene in acetic acid = -3'13 Cal. (9) Heat of diazo- 
tising a-naphthylamine in aqueous solution = + 24°82 Cal, Heat of 
formation of the pseudo-salt, a-C,)H.,*N,*ONa (soln.), from the diazonium 
chloride and sodium hydroxide solution = +4°84 Cal. (10) Heat of 
formation of a-naphthaleneazo-8-naphthol (solid) from the pseudo-salt 
and B-naphthol (solid) = +29°53 Cal., of the solid hydroxy-compound 
from the diazohydrate and solid B-naphthol= + 34°69 Cal., and of the 
solid hydroxy-compound from a solution of the diazonium chloride and 
an alkaline solution of B-naphthol = +32°82 Cal. (11) The heat of 
formation of nitroso-8-naphthol from solid B-naphthol and nitrous 
acid in acetic acid solution = + 28°66 Cal., or for the solid nitroso- 
compound = +32°47. 

The heat of diazotising an amine in 50% acetic acid is somewhat 
greater than in glacial acetic acid, owing to the hydrolysis of the 
acetate of the amine in the 50% acid. 


Diazo- and Azo-compounds. Thermochemical Investiga- 
tions. II. W. Svenrostavsky (Ber., 1910, 48, 1488—1495. 
Compare preceding abstract).—The heat produced in mixing a solution 
of sulphanilic acid with nitrous acid = +20°40 Cal. This when 
corrected by adding the heat of neutralisation of the diazo-compound 
and subtracting the heat of neutralisation of the amine gives 
+ 25°5 Cal. 


CH 3 4+2Na0H = SO,Na-C,H, ‘N,ONa+H,0+10°7 Cal. and 


SO,H-C, H, -NH, + NaOH = H,0 +S0,Na°C,H,;NH,+10°45 Cal., and 
the deme between 10°45 onl the lank of neutralisation of hennene- 
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sulphonic acid (13°6 Cal.) gives the value of the heat of inner salt 
formation of sulphanilic acid. 

The reaction between sulphanilic acid and sodium nitrite solution 
proceeds slowly, and gives + 16°20 Cal., or, since the difference between 
the heats of neutralisation of nitrous and sulphanilic acids is 0°2 Cal., 
SO,Na’C,H,-NH, (soln.) + HNO, (soln.) = H,O +SO,Na°C,H,°N,-OH 
(soln.) + 16-0 Cal. 

The heat of formation of the pseudo-salt, SO,Na°C,H,°N,-ONa, 
from a solution of the diazohydroxide and sodium hydroxide solution 
= +5°46 Cal. 

The heat of formation of methyl-orange from dimethylaniline and 
diazobenzenesulphonic acid = 33:48 Cal. 

The conclusion is drawn that the conversion of a diazonium 
hydroxide, OH*NR:N, into a diazohydroxide, RN:N-OH, is accom- 
panied by little or no heat change. 

The diazotising of anthranilic acid in aqueous solution gives rise to 
+ 21°42 Cal. 

The heat of neutralisation of anthranilic acid by sodium hydroxide 
solntion is +10°5 Cal., and that of o-diazobenzoic acid + 6°56. 

The heat of coupling o-diazobenzoic acid with B-naphthol in alkaline 
solution is +33°98 Cal., and as this value agrees with the heats of 
formation of hydroxyazobenzene (+ 32°85) and hydroxyazonaphthalene 
(+ 34°68), the conclusion is drawn that in alkaline solution the diazo- 
benzoic acid contains a free N-N-OH group. J.J. 


Calorimetric Observations of the Reciprocal Coagulation 
of Ferric Hydroxide and Silver Hydrosols. FRIEDRICH 
DoERINCKEL (Zettsch. anorg. Chem., 1910, 67, 161—166. Compare 
this vol., ii, 269).—The two colloids used for the experiments are a 
5% solution of ferric hydroxide and a solution containing 9% of 
metallic silver and 1% of a protective colloid. The apparatus is the 
same as that previously used. In each experiment, 250 c.c. of 
each solution are employed, and the concentration of the silver colloid 
is expressed as the percentage of the total colloid in the united volume 
of 500 c.c. The heat of dilution of both colloids with water is zero. 
The heat of coagulation increases with the percentage of silver colloid, 
reaching a maximum at 60—70%, and then falling rapidly. The 
optimum of coagulation does not coincide with this maximum, but 
corresponds with 70—80% of silver colloid. Coagulation is retarded 
by the presence of a large excess of either substance. The colloid 
used to protect the silver is without action on ferric hydroxide. 

Silver hydrosol is coagulated by ammonium nitrate if the concentra- 
tion of the latter exceeds 40%, and the precipitate becomes perfectly 
soluble after washing until free from electrolyte. ‘The heat of co- 
agulation is +1—2 cal. per gram of silver. Aluminium sulphate, 
even in 1°7% solution, causes complete irreversible coagulation, the 
heat of solution being negative, and due almost entirely, if not 
entirely, to the protective colloid. C. H. D. 


Thermal Properties of Solids and Liquids. 8S. Lussana 
(Nuovo Cim., 1910, |v], 19, i, 182—207),—The author has inves- 
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tigated the compressions of a number of metals and alloys by a 
modification of the method previously described (ibid., 1904, [v], '7, 
355), the results being briefly as follows: 

With aluminium the coefficient of compressibility (k) increases 
proportionally with rise of temperature, and the value of the coefficient 
of expansion (a) increases with rise of temperature and diminishes 
with increase of pressure. For bismuth, the values of & increase 
almost proportionally with rise of temperature, but at the higher 
temperatures diminish appreciably with increase of pressure; a 
increases with rise of temperature, and diminishes with increase of 
pressure. With antimony, & increases almost in proportion with 
temperature, and a increases with rise of temperature and diminishes 
with increase of pressure. 

The compressibilities of a large number of alloys were measured, the 
principal results being that (1) the compressibility does not obey the 
law of mixtures ; (2) in general, the compressibility is diminished by 
the initial addition of an extraneous substance ; (3) the compressibility 
increases with rise of temperature, and the coefficient of expansion 
diminishes with increase of pressure. y ee A 


Attraction Pressure. Isrpor Trause (J. Physical Chem., 1910, 
14, 452—470).—A résumé of the author’s communications on 
cohesion pressure (compare Abstr., 1908, ii, 565; 1909, ii, 216, 
325, and 647). = & 2 


Theory of Attraction Pressure. Isipor TrauBe (J. Physical 
Chem., 1910, 14, 471—475).—A theoretical paper of a qualitative 
nature with respect to the hydrating effect of cohesion pressure. It is 
assumed that the molecules and ions of a solute surround themselves, 
similarly to the condensation nuclei of gases, with an envelope of 
water molecules, the intensity of attraction between the molecules 
(or ions) and the water envelope corresponding with the cohesion 
pressure. Various deductions are made which are not in accordance 
with the dissociation theory of Arrhenius, and the osmotic pressure 
theory of van’t Hoff. x. &: ®. 


Viscosity-coefficients of Vapours and their Varisetion with 
Temperature. Kart RApPENECKER (Zeitsch. physikal. Chem., 1910, 
72, 695—722).—The viscosities of a number of vapours have been 
measured at 100° and 212° by a modification of a method described 
by Pedersen (Physical Review, 1907, 25, 230). The values of yx 1077 
at 100° (where y is the absolute viscosity coefficient) are as follows: 
isopentane 8851, ethyl ether 967°1, acetone 942°7, ethyl alcohol 1090, 
methyl acetate 1015, ethyl acetate 954-6, chloroform 1307, benzene 
930°2. From the values at 100° and 212°, the variation of the 
viscosity with temperature is expressed as proportional to the “” power 
of the absolute temperature, and with the exception of chloroform and 
ether, which probably act on the mercury in the apparatus, the value 
of » is about 1°1. 

The temperature-coefiicients thus found are in satisfactory agreement 
with the formula of Sutherland, 7°°/ (1+ C/7’), where C is proportional 
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to the work gained when two molecules are brought into contact from 
a great distance, and with a somewhat similar formula obtained by 
Reinganum. 

From the results, by means of a formula proposed by Reinganum 
(Abstr., 1909, ii, 223), the molecular volumes and the absolute number 
of molecules in a gram-molecule of vapour are calculated. The 
values for the molecular volumes are in excellent agreement with 
those determined directly by Kopp. For the absolute number of mole- 
cules ina gram-mol., the value 6°20 x 10?° is obtained ; it is independent 
of the nature of the substance, as the molecular-kinetic theory requires 
and agrees almost exactly with that calculated from quite different 
premises by Planck and by Rutherford and Geiger. G. S. 


Viscosity of Certain Metals and its Variation with the 
Temperature. Cares E. Gurr and Saunt Minrz (Arch. sei. phys. 
nat., 1910, [iv], 29, 474—475).—An amplification of the details given 
in a previous paper (Abstr., 1908, ii, 930). Some corrections are also 
made. , ae A 


The Influence of the Reaction of the Medium on Adsorp- 
tion. Leonor MicwakE is and Peter Rona ( Biochem. Zeitsch., 1910, 25, 
359—366).—The adsorbents employed were carbon, kaolin, and ferric 
hydroxide. With certain substances, it was found that the maximum of 
adsorption took place with a certain definite hydrogen ion concentra- 
tion (albumin) ; in others, a minimum of adsorption took place with 
definite hydrogen ion concentration (amylase), whereas with a third 
class of substances (trypsin) a continuous change in the amount of 
adsorption occurred on altering the reaction of the medium, without 


the attainment at any time of a definite maximum or minimum. 
S. B. S. 


Adsorption and Colloid Precipitation. Hueco Morawirz 
(Koll. chem. Bethefte, 1910, 1, 301—330).—With the object of testing 
Freundlich’s theory relative to the connexion between adsorption and 
colloidal precipitation, measurements have been made of the adsorption 
of electrolytes by animal charcoal, and also of the influence of these on 
the precipitation of colloidal gold solutions. 

From adsorption experiments with aqueous solutions of zine, lead, 
copper, silver, and mercuric salts, it is found that the magnitude of the 
adsorption is dependent on the nature of the cation and the anion, 
and on the degree of ionisation. In general, the adsorption increases 
as the electro-positive character of the cation diminishes. Mercuric 
chloride is adsorbed in exceptionally large quantities, the adsorption 
of the substance being thirty times as great as that of zine chloride. 

In general, the results of the coagulation experiments indicate that 
those salts which are most readily adsorbed by animal charcoal are 
the most active in bringing about the precipitation of colloidal gold. 
Differences in the two series of experimental data indicate, however, 
that the phenomena are complicated by factors which mask to a 
considerable extent the influence of the specific chemical nature of the 
electrolyte. In the case of certain salts of the heavy metals, the 
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coagulative capacity towards a slightly acid collodial gold solution is 
very much smaller than towards a feebly alkaline solution. The 
ratio of the two influences in the case of mercuric chloride is of the 
order of a thousand. H. M. D. 


Relationships between Adsorption and Toxicity. Wotreane 
Ostwaxp and A. Dernoscueck (Zeitsch. Chem. Ind. Kolloide, 1910, 6, 297. 
Compare Abstr., 1906, ii, 112 ; 1907, ii, 981).—In a previous paper 
it was shown that the relationship between the concentration and the 
toxicity of sea-water solutions towards Gammarus could be approxi- 
mately represented by an exponential (adsorption) formula. The 
necessity of taking into account the quantity of salt which is normally 
present in the tissue is now pointed out, and the single toxicity formula 
is replaced by two, one of which holds for salt solutions more concen- 
trated than the “normal,” and the other for solutions of smaller 
concentration. 

By reference to the previous data for Gammarus, and new results 
obtained with Daphnia magna, it is shown that the modified toxicity 
formule are capable of representing the experimental observations 
more accurately than the simple exponential formula. 

An explanation of the influence exerted by salts on one another 
when present in the same toxic solution is given on the basis of the 
adsorption theory. H. M. D. 


The Internal Friction of Albumin Solutions. Lronor 
Micuag.is and B. Mostynsxi (Biochem. Zettsch., 1910, 25, 401—416). 
—Horse-serum was dialysed, and after varying periods of dialysis the 
internal friction was measured after the addition of varying quantities 
of acid and alkali. If the dialysis had lasted for a sufficient length of 
time, a fairly sharp minimum was attained, corresponding with a 
hydrogen ion concentration of the order 10-5. This is the isolectric 
point. If the dialysis had not been of sufficient duration, this 
minimum was less sharply defined, and a second ill-defined minimum 
was attained by addition of sodium hydroxide. This latter phenomena 
was due to an incomplete separation of the globulin. 8. B.S. 


The Inversion Points for a Fluid passing through a Porous 
Plug and their Use in Testing Proposed Hquations of State. 
II. An Examination of Experimental Data. AtLrrep W. 
Porter (Phil. Mag., 1910, [vi], 19, 888—897).—The inversion points 
of nitrogen are calculated by a graphical method from Amagat’s data, 
and shown to agree well with Dieterici’s equation of state, but not 
with van der Waals’. For carbon dioxide (Amagat’s values), the 
agreement with Dieterici’s equation is again good, but the values lie on 
the lower, whereas for nitrogen they lie on the upper, portion of the 
theoretical curve. This is regarded as confirming the author’s view 
that two inversion points exist for each pressure. For isopentane, 
ethylene, and ethyl ether, the inversion curves are very similar to that 
of carbon dioxide. F. 8. 


Crystals which are Absolutely Stable only under High 


Pressures. ANTON SKRABAL (Zeitsch. physikal. Chem., 1910, '73, 
171—172).—Tammann (compare Abstr., 1909, ii, 983) has pointed 
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out that Ostwald’s rule, according to which the order of separation of 
forms of different degrees of stability is determined by the smallest 
diminution of free energy, is not valid, but the author shows that a 
modification of this rule proposed by him (compare Zeitsch, Hlektro- 
chem., 1908, 14, 529), according to which there is a connexion between 
the velocity of a change and the stability of the reaction products in 
such a way that the more rapid the reaction the greater is the 
possibility of obtaining the less stable products, is in accordance with 
the experimental facts. G. 8. 


Gelatinisation of Silicic Acid. I. Nuicota Pappapa and C, 
Sapowski (Zeitsch. Chem. Ind. Kolloide, 1910, 6, 292—297).—The 
influence of electrolytes on the gelatinisation of solutions of silicic 
acid and the relationship between the processes of gelatinisation and 
coagulation (flocculation) have been examined. Whether gelatinisation 
or coagulation takes place depends on the concentration of the colloidal 
solution, the former occurring with concentrated and the latter with 
more dilute solutions. The influence of different electrolytes on the 
velocity of the two processes is very nearly the same. From experi- 
ments with the alkali metal chlorides, it is found that the velocity 
increases with the atomic weight of the cation. Comparative 
observations with the alkaline-earth metal chlorides show that the 
velocity increases with the magnitude of the electric charge on the 
cations. 

A theory is advanced in explanation of the observations, and 
according to this the gelatinisation effect of different ions is 
determined by their rates of diffusion. H. M. D. 


Distribution of Iodine between Certain Organic Solvents. 
M. Lanpavu (Zeiisch. physikal. Chem., 1910, 73, 200—211; J. Russ. 
Phys. Chem. Soc., 1910, 42, 377—395. Compare Waentig, this vol., 
ii, 117).—The distribution of iodine between glycerol and benzene and 
between glycerol and carbon tetrachloride has been determined at 25°, 
40°, and 50° The ratio of the concentration in benzene and in 
carbon tetrachloride to that in glycerol increases regularly with the 
iodine concentration, in agreement with the views of Beckmann and 
of Hantzsch and Vogt, that in solvents forming brown solutions (such 
as glycerol) iodine is partially combined with the solvent, whilst in 
violet solutions it is uncombined. 

Further, the distribution of iodine between ethyl ether and ethylene 
glycol, both of which give brown solutions, was measured at 0° and 25°, 
and it was found that the distribution ratio is practically independent 
of the dilution. The direct determination of the distribution of 
iodine between two violet solutions is not possible, as all such solvents 
are partially or completely miscible, but the distribution between 
benzene and carbon tetrachloride has been calculated from the results 
of each with glycerol, In this case, also, the ratio is practically 
independent of the concentration, and the same is true for chloroform 
and carbon tetrachloride, also calculated indirectly. There is evidence 
also of partial combination in violet solutions, although to a much 
smaller extent than in the brown solutions. 
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The amount. of combination in some solvents at low temperatures 
has been calculated on the assumption, which is only approximately 
true, that at high temperatures and in concentrated solutions the 
proportion of iodine combined is negligible. From a formula deduced 
on this basis, it is calculated that the proportion of iodine combined 
with glycerol at 25° varies from 46% to 7°6% as the concentration is 
increased from 0°0016 to 0°0208 mol. per litre. G. 8. 


The System Phenylhydrazine-Water. Jan J. BLANKsMA 
(Chem. Weekblad, 1910, '7, 417—425).—The melting points, boiling 
points, and specific gravities of various mixtures of phenylhydrazine and 
water have been determined. 

When the results are plotted with temperatures as ordinates and 
percentages as absciss, a curve is obtained indicating that with water 
phenylhydrazine only forms one hydrate. On addition of water to 
phenylhydrazine, the m. p. falls to the eutectic point (16-6°) of phenyl- 
hydrazine + hydrate, phenylhydrazine separating out. On addition of 
more water, the hydrate C,H,NH-NH,,}H,O separates, the m. p. first 
rising to 26°2°, that of the hydrate, and then falling to 20°4°, when 
separation into two layers takes place. Between the limits 60°1% and 
116% of phenylhydrazine, the m, p. remains constant at 19°8°. On 
addition of more water, the liquid becomes homogeneous, and the 
hydrate separates out until the eutectic point (hydrate + water) is 
reached at —0°7°. Ice then separates from this temperature to 0°. 
The shape of the melting-point curve of the hydrate indicates that it is 
gradually dissociated in the fused liquid. 

A mixture of 30% of phenylhydrazine and 70% of water, which has 
been made homogeneous by warming, becomes opalescent on cooling to 
57°. The opalescence increases as the temperature falls, and at 55° 
the liquid becomes suddenly opaque and separates into two layers. 
All mixtures with compositions approximating to that of the critical 
mixture exhibit these opalescence phenomena, 

When a mixture of about 33% of phenylhydrazine and 67% of water 
is made homogeneous by warming to 60—65°, agitation produces 
considerable foaming. This foaming vanishes at 55°, its disappearance 
coinciding with the appearance of two layers. On cooling to 45°, the 
heterogeneous liquid regains its property of foaming, and retains it to 
about 10°, when the hydrate crystallises out, yielding a thick deposit 
full of air bubbles. All mixtures containing 40% to 15% of phenyl- 
hydrazine exhibit this phenomenon. Mixtures with about 10°9%, 
and also 40—60%, of phenylhydrazine do not foam in the heterogeneous 
region. 

For mixtures of phenylhydrazine and water, the liquid and vapour 
curves do not approach at the concentration of the hydrate, indicating 
complete dissociation of the hydrate in the state of vapour. The 
curves also indicate that the principal product of the initial part of the 
distillation is water, the b. p. of the residual liquid only rising slightly. 
When most of the water has passed over, the b. p. rises rapidly to that 
of phenylhydrazine. 

The densities of mixtures of phenylhydrazine and water give no 
indication of the formation of a hydrate. A. J. W. 
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Influence of the Solvent on the Equilibrium Constant. 
Leo Pissarsewsky and I. BeLenowsky (J. Russ. Phys. Chem. Soc., 1910, 
42, 530—536. Compare Pissarjewsky and Trachoniotowsky, this vol., 
ii, 402) —The authors have measured the constant A = (/As(CN)/Co; of 
the reaction 2AgCN + KC] = KAg(CN), + AgCl at 25° in water, 10°5% 
aqueous mannitol, and 23°7% aqueous glycerol, the results, together with 
the values of y for the different solvents, being as follows : 

‘ n. 
Water . 1°0 
10% mannitol solution ........ ‘027 1°36 
23°7% glycerol _,, yea tases 0% 1°95 

The value of X is hence practically independent of the solvent, in 
spite of the considerable variation of the viscosity (compare Lucas, 
Abstr., 1904, ii, 715). 

Similar measurements were made of K = C',.(cn),/C Br for the reaction : 
2AgCN+KBr — KAg(CN),+AgBr at 25° in aqueous solutions of 
various alcohols, the results being as follows : 

gE. nN. 
30% glycol solution 8 2°02 
20% erythritol solution 5°9° 1 61 
50% methyl alcohol solution ... “1E 1°62 
Here, again, no relation exists between X and ». tT. B. FP. 


Influence of Insoluble Salts in Equilibria. Lro Pissarsewsky 
(J. Russ. Phys. Chem. Soc., 1910, 42, 536—537),—According to 
Laschtschenko (7'rans. Phys. Chem. Soc. Kharkoff Univ., 1908, 35, 
part 21), the course of a reversible heterogeneous reaction in a solvent 
is influenced distinctly by the degree of solubility of sparingly soluble 
salts and by a change of this solubility in relation to changes in com- 
position and concentration of the liquid phase of the system. The 
author’s results (Abstr., 1909, ii, 866 ; this vol., ii, 402, and preceding 
abstract) give no indication of any such influence. ZB. &8; F. 


Free Energy of Chemical Action in Mixtures of Water 
with Non-electrolytes. III. Leo Pissarsewsky and K. Zempisky 
(J. Russ. Phys. Chem. Soc., 1910, 42, 537—544).—The authors have 
measured the constant K=C'agcy),/Cgr of the reaction 2AgCN + 
KBr = KAg(CN), + AgBr at 25° in water, for which Lucas (Abstr., 
1904, ii, 715) found the value 7:1, and in aqueous solutions of various 
non-electrolytes, and have calculated the corresponding values of the 
free energy of the reaction by means of the equation: A= R7'logK. 
The numbers obtained, which, together with those of y, are given in 
the following table, show that no relationship of a general character 
exists between the value of y for any solvent and the values of X and 
A for a reaction taking place in that solvent. 
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10°5% mannitol solution 
9°8% glycerol solution 
23°7% glycerol solution 
49°9% glycerol solution........4.. 
50°0% acetone solution 
750% methyl] alcohol solution.. 
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The empirical formula, 4 = A,—100B.y, deduced by Pissarjewsky 
and Levites (Abstr., 1908, ii, 570), is found to be inapplicable in this 
instance. There exist, however, indications of an empirical relation 
between A and y for a particular group of solvents, sucb as aqueous 
solutions of glycerol, probably owing to the formation of a definite 
compound between the solvent and the solute. The fact that the 
reaction proceeds in either direction more slowly in 50% acetone 
or 74% methyl alcohol than in 50% glycerol is also a probable 
indication of the formation of compounds between the ions of the 
dissolved compounds and the molecules of the solvent. 7 on oe 


Equilibria in Ternary and Quaternary Systems in which 
Two Liquid Layers Occur. F. FonreIN (Zeitsch. physikal. Chem., 
1910, '73, 212—251).—The data required for the construction of the 
complete equilibrium diagram for the system amyl alcohol—ethyl 
alcohol—-water-—sodium chloride have been determined, and some 
measurements have also been made with methyl instead of ethyl 
alcohol. 

The equilibrium between the liquid phases in the system amyl 
alcohol-ethyl alcohol-water has been determined by solubility 
measurements according to Alexéeff’s method, and from the results, 
the binodal curves for 0°, 15°5°, and 28° are constructed in the usual 
way. It can be deduced from the graphic representation that when 
ethyl alcohol is slowly added to a saturated aqueous solution of amyl 
alcohol at 0°, a separation into two layers at first occurs, but later the 
mixture becomes homogeneous ; at 15°5° and 28° no separation occurs. 

hese conclusions have been confirmed by experiment. 

The position of conjugate points on the diagram has been determined 
by. the separate analysis of two layers in equilibrium. The special 
methods used are fully described. The critical solution at 15:5° 
contains 20% of amyi alcohol, 27% of ethyl alcohol, and 53% of water ; 
at 28° it contains 20% of amyl alcohol, 25% of ethyl alcohol, and 
55% of water. The composition of the critical solution can also be 
derived from the distribution coefficients of the components. 

Similar experiments have been made with methyl alcohol instead of 
ethyl alcohol, and the corresponding binodal lines for the two systems 
are compared. 

As regards the equilibrium water-amyl alcohol—sodium chloride, a 
number of conjugate layers were prepared at 28° and analysed. In 
the upper layer, which consists of a saturated solution of water in 
amyl alcohol, very little sodium chloride dissolves. 

A number of solubility determinations were also made at 28° with 
the four components in order to fix some further points of the complete 
equilibrium diagram. The results are also given in tabular form. 

G. 8. 


Rate of Decomposition of Barium Ethyl Sulphate in Acid 
and Alkaline Solutions at Different Temperatures. RoBert 
Kremann (Monatsh., 1910, 31, 165—176).—The reaction between 
barium ethyl sulphate and water may be represented by the equation: 
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Ba(SO,Et), + 2H,O = BaSO, + H,SO,+2EtOH (1), but the sulphuric 
acid thus formed reacts with more of the barium salt, H,SO,+ 
Ba(SO,Et), = BaSO, + 2HEtSO, (2), so that the total reaction is 
2Ba(SO,Et), + 2H,O = 2BaSO, + 2EtOH + 2HEtSO, (3). But in ad- 
dition to this, the ethyl hydrogen sulphate is slowly decomposed by 
the water, yielding ethyl alcohol and sulphuric acid, the latter then 
reacting with the barium salt, HEtSO, + H,0 + Ba(SO,Et), = BaSO, + 
EtOH + 2HEtSO, (4). 

The rate of decomposition of the barium salt with pure water and 
with 0:5N- and W-solutions of hydrochloric acid has been determined 
at 55° and 66° by weighing the amount of barium sulphate formed 
after given intervals of time. The curves show that with W-hydro- 
chloric acid the decomposition is more rapid than with water, but that 
with 0°5N-acid the rate of decomposition is considerably slower than 
when water alone is used. This may be due to the fact that the 
reaction represented by equation (3) is retarded by the presence 
of hydrions, whereas the reaction (4) is accelerated by hydrions. 
With very dilute acid, the retarding action is the more pronounced, 
but with more concentrated acid the accelerating action becomes so. 
This is supported by the fact that in aqueous solutions the decom- 
position is less the more concentrated the solution. 

Similar experiments have been made with standard solutions of 
sodium hydroxide. The sodium ethyl sulphate formed is stable, and 
is not hydrolysed to any appreciable extent by the alkali. The 
decomposition proceeds more slowly than in neutral solution, and 
the rate increases roughly proportionally to the concentration of 
the alkali. At the beginning, the reaction is practically unimolecular, 
but the value of X diminishes as the alkali is used up. J.J.8. 


Kenetics of the Decomposition of Quaternary Ammonium 
Salts in Chioroform Solution. Epcar Wepekinp and F. PascHkE 
(Zeitsch. physikal. Chem., 1910, 73, 118—128. Compare Abstr., 
1908, i, 334).—The rate at which certain quaternary ammonium salts 
of the type NR,X, where X represents a halogen atom, decompose 
in chloroform solution according to the equation NR,X=NR,+RX 
is represented in the first instance by an equation of the first order, 
but the “ constants ” increase somewhat during the reaction, and are 
the greater the smaller the initial concentration. This is now shown 
to be due to partial polymerisation to double molecules in chloroform 
solution ; only the simple molecules undergo decomposition. 

The experiments were made with propyl- and allyl-phenylbenzyl- 
methylammonium bromides. The degree of polymerisation in 
different dilutions was determined from the results of distribution 
measurements between water and chloroform at 25° in the usual way, 
a correction being applied on account of the fact that the salts are 
partly ionised in aqueous solution. In connexion with the last- 
mentioned point, the molecular conductivities of the salts were deter- 
mined in water (and also in absolute alcohol) at 25°. 

The rate of decomposition of d-phenylbenzylmethylpropylammonium 
iodide is diminished by addition of the corresponding nitrate. G. 8S. 
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Catalysis in Heterogeneous Systems. The Equilibrium 
Ti'" +H’ — Ti'’+H, and the Reaction HCN +2H,=CH,°NH,. 
Henry G. Denuam (Zeitsch. physikal. Chem., 1910, '72, 641—694),.—It 
has been shown by Diethelm and Foerster (compare Abstr., 1908, ii, 
350) that in sulphuric acid solution there is an equilibrium between 
tervalent and quadrivalent titanium, represented by the equation 
Ti’ + +H, and that in the presence of platinised 
platinum the equilibrium can be reached from both sides. The 
position of the equilibrium under varying conditions and the kinetics 
of the two reactions have now been investigated by the author. As 
catalyst, platinised platinum net in the form of a cylindrical stirrer, 
driven at constant speed, was used. Except when otherwise mentioned, 
the solutions contained excess of sulphuric acid; in the majority of 
cases the acid was normal. 

The position of the equilibrium depends on the pressure of the 
hydrogen. At 638 mm. pressure and 25°, the equilibrium mixture 
contains about 38°7% of quadrivalent titanium ; at 416 mm., 43°59%, and 
at 209 mm., 61°1%. Rise of temperature also favours the production 

; at 35° the equilibrium mixture contains 42%, and at 45° 49%, 
of quadrivalent titanium. 
+H, were followed by 
measuring the rate of the appearance and disappearance of hydrogen 
respectively, and, apart from some initial disturbances, are both 
unimolecular. Variation of the hydrogen pressure between 10 and 
76 cm. had practically no effect on the reaction velocity. The 
temperature-coefficient of the reaction-velocity is only 1°29 for an 
increase of 10°, and for this and other reasons, the conclusion is drawn 
that the speed of the reaction is determined by the rate at which the 
reacting substances diffuse to the platinum surface. 

When the position of the equilibrium is determined from the 
amount of hydrogen absorbed instead of by the more trustworthy 
method of titration with permanganate, different results are obtained, 
and it is suggested that the excess of hydrogen taken up is due to the 
presence of higher compounds in which the titanium is quinquevalent 
or sexavalent. 

The rate of the reaction when titanium chloride and hydrochloric 
acid is used is very nearly the same as with the sulphate, but the 
position of equilibrium in the two cases is different. In N/1-hydro- 
chloric acid the equilibrium mixture contains 53%, in 2N-acid about 
26°6%, of quadrivalent titanium. 

Hydrocyanic acid does not retard the action of platinum in this 
case, but in acid solution under the conditions of the experiment is 
completely reduced to methylamine. 

In connexion with the conclusion that the speed of the reaction is 
determined by a diffusion process, the general question of reaction 
velocities in such heterogeneous systems is discussed, and it is 
suggested that the high concentration of the reacting substances on 
the surface of the platinum, due to adsorption, is of considerable 
importance in this connexion (compare Nernst and Brunner, Abstr., 
1904, ii, 315; Sand, Abstr., 1905, ii, 233 ; Senter, ibid., ii, 377, 379; 
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Teletoff, Abstr., 1906, ii, 95; Bayliss, Abstr., 1906, ii, 344; Lewis, 
Abstr., ‘1909, ii, 383). "G6. 8. 


Specific Stereochemical Behaviour of Catalysts. Kasimir 
Fasans (Zeitsch. physikal. Chem., 1910, '73, 25—96).—Part of the work 
described in the paper has already been published (compare Abstr., 
1908, ii, 268), The rate of elimination of carbon dioxide from the 
optically active camphorcarboxylic acids has also been studied in 
acetophenone solution in the presence of a number of alkaloids. With 
quinine, the /-acid decomposes 46% faster than the dacid, and with 
quinidine, the d-acid decomposes 46% faster than the /-acid. The 
differences between the rates of decomposition of the two acids in the 
presence of other alkaloids are less pronounced. 

The fact that the rate of reaction of the free acids is much less than 
when bases are added is ascribed to salt formation, the salts being 
decomposed much more readily than the free acids. There is evidence, 
however, that in some cases salt formation is not complete, but an 
equilibrium exists, represented by the equation: Chaseacia/Csalt = 
K, and some of the deviations from a simple unimolecular reaction 
are thus accounted for. The temperature-coefficient for 10° for the 
reaction between 80° and 90° is about 3:1 in water, benzene, and 
acetophenone. The velocity of decomposition of the inactive acid in 
the absence of a base is about 3% less than that of the active acids, 
indicating the presence of a small proportion of the racemic acid. 

A few preliminary experiments with bromocamphorcarboxylic acids 
show that the rate of decomposition in the presence of an equivalent 
amount of quinine or quinidine is about two thousand times greater 
than that of the free acids under equivalent conditions, 

The optical activation of inactive camphorcarboxylic acid has been 
brought about by heating with quinine until partial decomposition has 
occurred, and then interrupting the action. As anticipated, the 
unchanged acid was slightly dextrorotatory, the camphor formed 
slightly levorotatory. Corresponding results were obtained with 
quinidine. 

Bodenstein (Zettsch. Hlektrochem., 1909, 15, 394) has pointed out 
that the acceleration of the decomposition of an acid by addition of a 
base, resulting in salt formation, can scarcely be regarded as an 
example of catalysis, but the author points out that it is in accordance 
with Ostwald’s definition of a catalytic action, the base in this case 
remaining unaltered at the end of the experiment. 

The theoretical bearings of the results, more particularly with 
reference to asymmetric syntheses by catalysis, and to analogies with 
the specific action of enzymes, are discussed in great detail, with 
numerous references to the literature of the subject. The specific 
behaviour of the enzymes to optical isomerides is only quantitative 
in character, as the capacity to combine with an enzyme is not confined 
exclusively to one of the optical antipodes. Suggestions are made to 
account for the peculiarities i in the synthetic action of enzymes on the 
sugars, G.S. 
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Atomic Weight Accurately a Function of the Volution of 
Ideal Space-Symmetry Ratios. Newman Howarp (Chem. News, 
1910, 101, 265).—A restatement of views expressed previously in 
reference to the connexion between atomic weight values and certain 
geometric ratios (compare this vol., ii, 490). H. M. D. 


The Periodic System. A. Vosmasr (Chem. Weekblad, 1910, ‘7, 
483—484).—A criticism of the periodic table, pointing out that it 
does not indicate any relation between atomic weights and electrical 
conductivity, melting point, hardness, or changing valency. 


A. J. W. 


Radius of the Sphere of Action of a Molecule. R. D. KLEEMAN 
(Phil. Mag., 1910, [vi], 19, 840—-846).—The radius of the sphere of 
action of a molecule is deduced by means of theoretical expressions 
from the surface-tension of the liquid and the latent heat of evapora- 
tion and their change with temperature. Values of the former are 
obtained from the work of Ramsay and Shields, and of the latter from 
that of Mills. The results fora number of carbon compounds indicate 
that the diameter of the sphere of action is very nearly of the same 
magnitude as the distance of separation of the molecules in a liquid. 
It is further deduced that the factor expressing the variation of the 
diameter of the sphere of action with temperature must have the 
same value for all liquids at corresponding states, and that the values 
of A/pZ (A is the surface-tension, p the density, and Z the latent heat 
of evaporation) for all liquids at corresponding temperatures should be 
constant, and are approximately so. F.S. 


Experimental Illustration of the Law of Multiple Propor- 
tions. Joseph H. Kastie (Amer. Chem. J., 1910, 48, 553—556).— 
The following is recommended as a lecture experiment to demonstrate 
the law of multiple proportions. Finely-powdered cuprous chloride 
(0°1—0°25 gram) is weighed in a porcelain boat, which is afterwards 
placed in a combustion tube and heated in a gentle current of chlorine 
until the weight is constant. The boat is allowed to cool to a certain 
extent in the stream of chlorine, and is then transferred to a weighing 
bottle, which is allowed to cool in a desiccator and is afterwards 
weighed. The anhydrous cupric chloride is dissolved in water, and 
the copper estimated either by electrolysis or by precipitation with 
zinc. It is found that the conversion of the cuprous chloride into the 
cupric salt and the weighing of the cupric chloride can be completed 
and the estimation of the copper begun in one hour. The estimation 
can be finished and the copper weighed at the next lecture. EE. G. 


Clearing of Emulsions. Ricuarp Fanto and Minan J. Srritar 
(J. pr. Chem., 1910, [ii], 81, 564—568).—In this preliminary paper 
the authors describe a method whereby emulsions can be electrically 
cleared. With a continuous current (at 220 volts and a lamp resist- 
ance) the two wires, touching below the surface of the emulsion, are 
moved about in the liquid, which is thereby cleared. When a spark 
discharge is employed, one terminal of the induction coil is connected 
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to a wire round the neck of a separating-funnel, the edge of which is 
moistened with water or other conductor ; the other terminal is con- 
nected with the loop of a wire passing through the cork closing the 
funnel and dipping into the emulsion contained therein. C. 8. 


Ultra-filtration. F. J. J. Buyvrenpyx (Chem. Weekblad, 1910, 7, 
425—431).—An account of previous work on filtration under pressure 
through porous clay saturated with gelatin or silicic acid. The author 
finds that a freshly-prepared solution of hemoglobin is kept back by 
a 4%-gelatin filter, but not after some days. Another filter retained 
hemoglobin in serum, but allowed hemoglobin from the alimentary 
canal of the leech to pass. A 5%-gelatin filter retained hemoglobin, 
but not the alkaline hematin derived from it. Serum-globulin con- 
taining 0°75% of sodium chloride is kept back by a 5%-filter, the ultra- 
filtrate containing 0°67% of the chloride. When this globulin solution 
was diluted so as to contain 0°25% of salt, the ultra-filtrate contained 
0:24%. At a dilution of 0°125%, the ultra-filtrate contained the same 
proportion (0°125%). A. J. W. 


Automatic Washing Apparatus. Acu. Gricorre (Bull. Soc. 
chim. Belg., 1910, 24, 223-—-224).—The apparatus consists of three 
parts, namely, a large Mariotte’s bottle containing the wash-water, a 
funnel containing the substance to be washed, and a second funnel 
situated below the first and containing a siphon fitted into the neck. 
The shorter limb of another siphon tube reaches to the bottom of the 
Mariotte bottle, the longer limb ending a few millimetres above the 
opening of the siphon in the lower funnel. The side tubulure of the 
Mariotte bottle is fitted with a tube which opens on to the first 
funnel. 

The action is as follows: wash-water runs on to the first funnel 
from the side-tube of the bottle. The filtrate runs into the lower 
funnel, and, as soon as it rises to the level of the siphon tube from the 
Mariotte bottle, air is prevented from entering the latter, and the flow 
of wash-water is stopped. The filtrate finally rises above the level of 
the siphon in the lower funnel, which immediately empties itself, thus 
again admitting air to the Mariotte bottle and allowing more wash- 
water to flow into the first funnel, and so on. me | 


Improved Siphon. C. A. Jacosson and 8. C. Dinsmore (J. Amer. 
Chem. Soc., 1910, 32, 810—811).—A siphon is described, consisting of 
a pipette bearing a side-arm from the bulb, which is bent parallel to 
the pipette and dips into the flask containing the liquid to be 
siphoned, A rubber bulb is attached to the upper end of the pipette, 
and a piece of rubber tubing carrying a spring-clip is fitted to the 
lower end. The rubber bulb is compressed, and the clip is closed. On 
gently diminishing the pressure on the bulb, liquid is drawn into the 
pipette, so that on releasing the clip the siphon will act. The appa- 
ratus is simple and easy to manipulate, is specially adapted to cases of 
extraction with non-miscible solvents, and is also useful for decanting 
the supernatant liquid from precipitates. It is very convenient for 
the filtration of colloidal solutions, and, in such cases, the flow through 


ii. 602 ABSTRACTS OF CHEMICAL PAPERS. 


the siphon is regulated by means of a chip of wood to hold the spring- 
clip open so that the rate of flow through the siphon is equal to that 
through the filter. E. G. 


Apparatus for Drying Flasks, etc. CHARLES BASKERVILLE and 
Reston STEvENSON (J. Amer. Chem. Soc., 1910, 32, 650—651).—Dry 
air entering a vertical tube near the bottom is heated by a red-hot 
platinum wire wound round an inner porcelain tube at the top of the 
apparatus. The hot air which streams out from small apertures at the 
top dries the flasks, beakers, test-tubes, etc., placed over the tube. 
Electricity is the source of heat employed. The platinum wire in the 
coil is of three different diameters, the thinnest at the lowest part and 
the thickest at the top of the coil ; by this arrangement the coil glows 
with nearly uniform brightness throughout its length. L. vE K. 


An Automatic Toepler Pump Designed to Collect the Gas 
from the Apparatus being Exhausted. Bertram D. STee.e 
(Phil. Mag., 1910, [vi], 19, 863—868).—A modified form of Toepler 
pump which can be automatically worked by a water pump for a long 
period, and enables samples of the extracted gas to be obtained when 
desired, whilst if needful, the whole of such gas can be collected for 
examination. F.S. 


Preparation of Illuminating Gas as a Lecture Experiment. 
NiconaE Tectu (Chem. Zeit., 1910, 34, 523).—-The upper end of a 
Landsied! spiral glass condenser (#) is fitted with a cork carrying a 
glass tube (C) holding a fish-tail burner. The lower ead of the con- 
denser is prolonged by fusing to it a T-piece having a short side-arm. 
To the latter is attached a hard glass test-tube (A) packed with small 
pieces of coal or wood. The remaining free end of the T-piece is fitted 
with a cork carrying a test-tube (D). On heating A, coal gas, water 
vapour, and tar are produced. ‘he tar condenses in D. ‘The water 
vapour is condensed in BZ, and also falls into D, whilst gas issues through 
C and may be burnt. T. A. H. 


Inorganic Chemistry. 


Solidification of Fused Sulphur. Apert Wicanp (Zeilsch. 
physikal. Chem., 1910, '72, 752—759).—The author (compare Abstr., 
1908, ii, 677—800) and others have assumed that when a homogeneous 
fluid mixture of 8, and S, is allowed to cool, S, (crystalline sulphur) at 
first separates pure from the liquid, whilst Kruyt (Abstr., 1909, ii, 802) 
has suggested that mixed crystals are formed. The author now shows 
by microscopic observations of very thin layers of solidified sulphur 
that his former assumption is justified. The paper is illustrated by 
microphotographs. G. 8, 
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Elastic Sulphur Resembling India Rubber. P. P. von 
Wermarn (J. Russ. Phys. Chem. Soc., 1910, 42, 474—476. Compare 
this vol., ii, 496).—When sulphur at above 400° is poured in a thin 
stream into liquid air, it is obtained in the form of a thin thread of 
diameter 0'‘5—1 mm. When removed from the liquid air, this thread 
is quite hard and brittle, but, when the temperature rises somewhat, 
it assumes extraordinary elasticity. This sulphur has a_ polished 
surface, and appears pale grey in reflected light and pale yellow in 
transmitted light, being completely transparent and without sign of 
opalescence. The maximum extension of a thread about 1 mm. in 
diameter is approximately 5°5 times the original length, and if the 
extension is less than the maximum, the thread is able to return 
almost to its original length. The elasticity is lost in about half an 
hour after the thread is removed from the liquid air, the sulphur 
then becoming plastic and remaining so for about twenty-four hours. 

T. H. P. 


Electrolytic Oxidation of Sulphurous Acid in Aqueous 
Solution. ArrHur Fiscner and G. Deimarcen (Bull. Soc. chim. 
Belg., 1910, 24, 236—237).—A divided cell was used, the cathode, a 
nickel cylinder, or else a platinum spiral being contained in a porous 
cell. The anode was a cylinder of platinum gauze, and surrounded the 
porous cell; the area was 140—150 sq. cm. ‘The catholyte was a 
colution either of sulphuric acid or of sodium sulphite, the anolyte 
being an aqueous solution of sulphur dioxide, varying in concentration 
from 1 to 5%. In most cases the strength of current was 1 ampere. 

Catalysts, such as copper acetate, do not increase the yield of 
sulphuric acid, since the platinum of the electrode acts as the catalytic 
agent, Better results are obtained with low than with high con- 
centrations of the electrolyte. When oxygen begins to be liberated 
at the anode, there is a sudden drop in the current strength. 

2 & ® 


Degree of Ionisation of Sulphuric Acid in Mixftres of 
Alcohol and Water. Roperr Kremann and Watrter Brassert 
(Monatsh., 1910, 31, 195—200).—The degree of ionisation of sulphuric 
acid in various mixtures of alcohol and water has been determined by 
the electrical conductivity method. 

As a rule, the ionisation increases with rise in temperature, except 
in the case of very dilute solutions and of solutions containing much 
water, when it diminishes with rise of temperature. The latter may 
be due to experimental errors, and in no case is the effect of tempera- 
ture marked. 

Tbree curves are given showing the relationship between the degree 
of ionisation at 0° and the concentration of the acid for the three 
mixtures containing 0°8%, 6°2%, and 15-49% of water. 

With dilute solutions up to 0°5 mol. per litre, the alteration of the 
ionisation with the water contents is quite normal, for example, shows 
a gradual incregse as the amount of water increases. With more 
concentrated solytizgns (0°5—1°4 mols. per litre) it is found that the 
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solutions containing only 0°8% water have a higher degree of ionisation 
than those containing 6°2% of water. 

Curves are also given showing the relationship between degree of 
ionisation and amount of water present for solutions containing 
respectively 0°2, 0:5, and 1-0 mol. of acid per litre. 

With the 1:0 mol. solution, the addition of water first diminishes 
and then increases the degree of ionisation. The somewhat abnormal 
values obtained when only small amounts of water are present are 
attributed to the existence of a hydrate, H,SO,,H,O. J.J.8. 


Atomic Weight of Tellurium. Witty Marckwatp and A. 
Foizix (Ber., 1910, 43, 1710—1721).—From determinations of 
the jloss of weight of telluric acid when converted into tellurium 
dioxide, Marckwald has previously deduced the atomic weight of 
tellurium to be 126°85 (Abstr., 1908, ii, 33), which number is con- 
siderably lower than that usually accepted (127°5). The authors have 
further investigated the matter, using as the material, tellurium 
dioxide prepared from telluric acid, which had been recrystallised 
several hundred times. The tellurium dioxide was analysed volu- 
metrically, being oxidised to telluric acid by potassium permanganate, 
and the excess of the latter determined by means of oxalic acid. The 
reaction was carried out either by Brauner’s method (Trans., 1891, 59, 
250) in alkaline solution, or by Gooch and Howland’s method (Abstr., 
1895, ii, 30) in acid solution. The method of Norris and Fay (Abstr., 
1898, ii, 404), in which the excess of permanganate is determined 
iodometrically, was also used, being modified, however, by the addition 
of sodium acetate in order to prevent the reversible reaction between 
telluric and hydriodic acids taking place. The method of Gooch and 
Peters (Abstr., 1900, ii, 45) was found to be unsatisfactory. 

The mean result for the atomic weight of tellurium is 127-61. 
Marckwald’s abnormal results (doc. cit.) are accounted for by assuming 
that the telluric acid (H,TeO, + 2H,O) used contained a small quantity 
of a higher hydrate in solid solution. 

The authors have not been able to obtain satisfactory results with 
the method of Baker and Bennett (Trans., 1907, 91, 1849), in which a 
mixture of tellurium dioxide and sulphur is heated in a current 
of nitrogen, whereby the dioxide is reduced to tellurium, and the 
sulphur oxidised to dioxide. It is shown that some sulphur trioxide 
is also formed. This formation of sulphur trioxide may account for 
the bad results obtained by Berzelius in the determination of the 
atomic weight of arsenic by making use of the reaction : 

2As,0, + 9S = 2As,8, + 380,. T. 8. P. 


[Methods of Demonstrating the Properties of Liquid Air ; 
the Collection of Atmospheric Nitrogen ; and the Action of 
Sodium on Water.]. H. Repenstorrr (Zeitsch. Physik-chem. 
Unterr., 1910, 23, 28—-32, 39—40, 43——44).—An account of methods 
employed by the author for demonstrating the properties of liquid 
air; collecting atmospheric nitrogen by passing air over heated 
magnesium with formation of magnesium nitride; and a sketch 
with description of the action of sodium when placed on wet blotting 
paper under a bell jar. F. M. G. M. 
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New Compounds of Nitrogen with Metals and their 
Stability in the Light of the Periodic System. Franz Fiscuer 
and Fritz Scurorer (Ber., 1910, 43, 1465—1479).—The method 
used was the formation of an arc between a silver anode and a 
cathode of the metal to bo investigated ; the electrodes were immersed 
in a liquid mixture of 90% argon and 10% nitrogen. The nitrides are 
formed by the interaction at high temperatures of the metallic vapours 
in the are with nitrogen, and are preserved by the sudden cooling in 
the liquid gases. 

The nitrides obtained were those of sodium, potassium, rubidium, 
cadmium, indium, thallium, lead, arsenic, antimony, tellurium, 
manganese, zinc, mercury, tin, and bismuth ; of these, only the last five 
have been prepared previously. They are all true nitrides, and not 
derivatives of hydrazoic acid. They were never obtained quite pure, 
in most cases being contaminated by excess of the disintegrated metal 
and thereby coloured black. In the case of antimony nitride, evidence 
was obtained that it has the formula SbN. In all cases treat- 
ment with acids gave ammonium salts, no hydrazine salts or such like 
being formed. 

The nitrides of metals with high atomic weights, for example, those 
of cadmium, mercury, lead, and bismuth, are explosive. The others 
decompose on careful heating, either with a slight puff, or else 
quietly. 

With an are discharge in gaseous nitrogen, zinc, cadmium, lead, 
bismuth, and uickel do not form nitrides. Tin and antimony give 
only traces of nitrides, whereas manganese readily forms the nitride 
(compare Arons, Abstr., 1900, ii, 143). 

With the exception of the first group of the Periodic System, where 
exceptions occur, the left-hand columns of each group contain only 
metals which form nitrides stable at room temperature; the right- 
hand columns contain only metals which give nitrides that are 
unstable at room temperature and are decomposed either by shock or 
by heating. Gold, nickel, cobalt, and the platinum metals do not 
appear to form nitrides, ye 


Solid Hydrates of Ammonia. II. Frank F. Ruperr (J. Amer. 
Chem. Soc., 1910, 32, 748—749).—In an earlier paper (Abstr., 1909, 
ii, 726) the freezing-point curve was given for the system ammonia— 
water which proved the existence of two hydrates: NH,,H,O and 
2NH,,H,O. The work has now been repeated with additional 
precautions to ensure accuracy, ani the results of the previous work 
are confirmed. The eutectic points are: H,O-NH,,H,O (not 
determined); NH,,H,O-2NH,,H,O, - 87°, with 565% NH,; and 
2NH,,H,O-NH,, — 94°, with 80% NH,. E. G. 


Hydrazine Silicofluoride and MHydrazine Titanofluoride. 
Erich Eater and E. Scnorr (J. pr. Chem., 1910, [ii], 81, 552—556. 
Compare Abstr., 1908, ii, 1029).— Hydrazine silicofluoride, 

(N,H,)H,SiF, 
m. p. 186° (decomp.), is precipitated by the addition of alcohol to a 
mixture of equal molecular quantities of 50% aqueous hydrazine 
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hydrate and 20% silicofluoric acid. It is easily soluble in water, and 
yields silicon tetrafluoride and hydrazine dihydrofluoride (Abstr., 
1891, 263) when distilled in a vacuum. 

Hydrazine titanofluoride, (N,H,),TiF,,2H,0O, is prepared by dissolving 
titanium dioxide in cold fuming hydrofluoric acid in the proportions 
required to form titanofluoric acid, adding 50% aqueous hydrazine 
hydrate until the mixture is just alkaline, and evaporating the clear 
solution in a vacuum over sulphuric acid. C.S. 


Oxidising Action of Ultra-violet Light on Gases. Per- 
oxidation of Oxides of Nitrogen and Sulphur. Danie. 
BerTHELOT and Henrr GaupEecHon (Compt. rend., 1910, 1650, 
1517—1520. Compare this vol., i, 349).—Nitrogen and oxygen do 
not combine under the influence of light from a quartz-mercury lamp. 
Nitrous and nitric oxides are decomposed into their elements, but in 
each case a portion of the gas unites with oxygen to form higher 
oxides. A mixture of nitrous oxide and oxygen behaves in a similar 
fashion. 

When 2°38 c.c. of sulphur dioxide were exposed over mercury for 
three hours to the action of the lamp (110 volts), a contraction of 
0°18 ¢c.c. was observed, and the mercury became encrusted with a 
sulphate, sulphur being deposited on the sides of the tube. A mixture 
of sulphur dioxide and oxygen behaved in the same way, sulphur 
being deposited, although oxygen remained in excess. W. O. W. 


Application of the Laws of Eutectics to Definite Chemical 
Compounds. Atexis M. Vasiierr (J. Russ. Phys. Chem. Soc., 
1910, 42, 428—434).—The author has applied Flawitzky’s law con- 
cerning eutectic alloys (Abstr., 1906, ii, 152) to the following cases of 
definite chemical compounds. 

(1) PNC], forms a number of polymerides. Assuming that 
(PNCI,), represents a eutectic compound of the two neighbouring 
polymerides, thus : (PNCI,), +(PNCI,),=2(PNCI,),, the equation »,= 
/pM,T/ /qMo1', (loc. cit.) gives the value 0°9553 instead of 1 for 
the ratio between thenumber of mols. of (PNCI,), and (PNCIl,), present in 
the eutectic compound (PNCI,)... The above equation gives the m. p.’s 
133° and 62° respectively for the unknown polymerides (PNCI,), and 
(PNCI,),. 

(2) Flawitzky’s equation is also in agreement with the view that 
PI, is a eutectic compound formed from P,[, and I, according to the 
equation : P,I,+2I1=2PI,, the two constituents being polymerised to 
the same degree. Similar agreement is found for the cases represented 
by the equations: (3) 2NS+3S=N,S,, the components being equally 
polymerised ; (4) N,H,+H,O=N,H,,H,O, the components being 
polymerised in the ratio (H,O), :N,H,; (5) AsI, + 21=AslI,, where the 
relative polymerisation of the constituents is represented by 

(Asls)» :(L)s ; 
(6) Te+TeCl,=2TeCl,, the relative polymerisation being 
| (Te). :(TeCl,), 
(7) SbI,+2I=Sbl,, the constituents being polymerised in the eutectic 
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compound, thus, (SbI,),:(I),; ; it is evident that if arsenic and antimony 
tri-iodides form a eutectic alloy, the latter should contain them in the 
proportions (AsI,),:(SbI,),; (8) P,S,+3PCl,=3PSCI,, where the 
relative polymerisation of the components is represented by 

(P,S,), : (PCI,). 7. &. F. 


The Reciprocal Transformations of Ortho., Pyro-, and 
Meta-phosphoric Acids on Heating. D. Batakerr (Zeitsch. 
anorg. Chem., 1910, 67, 234—241).—The formation of pyrophosphoric 
acid as the first product of the dehydration of orthophosphoric acid is 
due to the presence of the double molecule (H,PO,),. The temper- 
atures at which pyro- and meta-phosphoric acids are formed may be 
raised by increasing the pressure of water-vapour in contact with the 
acid. If the temperature reaches that at which the double molecules 
of orthophosphoric acid dissociate, the meta-acid should be formed 
directly without the production of pyrophosphoric acid. 

The acid is heated ina platinum vessel, and air is passed through 
the apparatus, the proportion of water vapour being regulated by 
bubbling the air through sulphuric acid or water at a fixed temperature. 
With an increasing proportion of water-vapour, the temperature at 
which the pyro-acid is formed increases more rapidly than that of the 
meta-acid, but it is not found practicable to follow the two curves to 
their intersection, on account of the volatility of metaphosphoric acid at 
high temperatures. C. H. D. 


Action of Air on Coal. P. Mauer (Compt. rend., 1910, 150, 
1521—1523. Compare Boudouard, Abstr., 1909, ii, 234).—When air 
is passed over dry coal, free from occluded gases, at 25—30°, water, 
carbon dioxide, and carbon monoxide are slowly produced, the amount 
increasing as the temperature is raised. Less carbon monoxide is 
formed if the coal contains moisture. At 125°, the condensed water 
contains traces of hydrocarbons, and at 150° has acquired an odour of 
acetic acid. W. O. W. 


Action of Heat on Carbon Monoxide from a Geological and 
Chemical Standpoint. ARMAND GAUTIER (Compt. rend., 1910, 150, 
1383—1388).—Volcanic gases contain hydrogen, nitrogen, carbon 
monoxide, carbon dioxide, water, hydrogen sulphide, hydrogen chloride, 
ammonia, and methane. 

On account of the dissociative action of heat, carbon dioxide, water, 
hydrogen chloride, and hydrogen sulphide cannot come from any great 
depth as such. All lavas contain ferrous silicate, which at its melting 
point (1250—1300°) is able to reduce water to hydrogen and carbon 
dioxide to monoxide. Whether hydrogen and carbon monoxide inter- 
act to give methane, and whether direct union of hydrogen and 
nitrogen yields ammonia, or whether metallic carbides and nitrides are 
the source of the methane and ammonia cannot be decided. With the 
object of throwing light on the question of whether carbon can exist 
in the pyrosphere of the earth as carbon monoxide, the author has re- 
examined the action of heat on carbon monoxide alone. 
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According to Deville (1864), carbon monoxide is partly dissociated 
at a bright red heat into carbon dioxide and carbon, whereas Berthelot 
(1891), and also Lothian Bell (1891), found that, although carbon 
dioxide was formed, even at 550°, no trace of carbon deposit could be 
observed. Berthelot supposed that a volatile carbon suboxide, such as 
C,0, was produced. The author shows that carbon monoxide, as pre- 
pared by Berthelot from its compound with cuprous chloride, yields, 
not only carbon dioxide, but also water on heating at 820° and 1250°. 
Berthelot’s monoxide therefore contained hydrogen, and the carbon 
unaccounted for in his experiments was probably in the form of a 
hydrocarbon. No suboxide of carbon of the kind which might produce 
oxalic acid, glycollic acid, or glyoxal could be detected. Deville’s 
observations of the deposition of carbon could be repeated when traces 
of organic matter or ferric oxide were present. The author draws the 
conclusion that pure carbon monoxide is not appreciably dissociated at 
the melting point of lava under normal pressure. R. J. C. 


Action of Ozone on Carbon Monoxide. Pavui CLAuUSMANN 
(Compt. rend., 1910, 150, 1332—1335. Compare Berthelot, Compt. 
rend., 1879, 88, 50).—Remsen and Southworth (Ber., 1875, 8, 1414) 
were unable to detect the formation of carbon dioxide when ozone acts 
on carbon monoxide in sunlight ; by passing the mixed gases through 
a solution of barium hydroxide, however, an abundant precipitate of 
barium carbonate is produced. The oxidation of carbon monoxide by 
ozone takes place in darkness, but more rapidly in daylight. Traces 
of water-vapour accelerate the reaction. W.0 W. 


Preparation of Pure Argon and Nitrogen. Franz FiscHer 
and Orro Hinnet (Ber., 1910, 43, 1435—1442).—A special apparatus 
is described for the purification of crude argon (obtained by the action 
of calcium carbide on air: Abstr., 1908, ii, 688) from gases other than 
those of the argon group. With the exception of two iron tubes, con- 
taining calcium and copper oxide réspectively, and heated in furnaces, 
the apparatus is made entirely of glass, all joints being fused together. 
Special stopcocks and stoppers with mercury seals are used, and also 
a special arrangement for connecting the glass parts with the iron 
tubes, so that no air can penetrate into the apparatus from the outside. 
The gas is kept automatically circulating round the apparatus, nitrogen 
being absorbed by the calcium, and hydrogen and carbon monoxide 
oxidised by the copper oxide; there are the usual absorbents for 
moisture and carbon monoxide. 

The apparatus may also be used for purifying nitrogen, the calcium 
being then replaced by copper turnings. 

The density of crude argon, purified in the above apparatus was 
19-945, agreeing with the value (19°940) obtained by Ramsay and 
Travers ; that of nitrogen was 14-018. 

During the circulation of the argon, intensive phosphorescent effects 
were noticed, being the more pronounced the purer the argon. No 
such effects were observed in the case of nitrogen. tT. &. P. 


New Experiments on the Combining Capacity of Argon. 


Franz Fiscuer and Fritz Scurérer (Ber., 1910, 43, 1442—1454).— 
The apparatus used by Fischer and Lliovici (Abstr., 1908, ii, 1034 ; 
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1909, ii, 189, 232) for the production of an arc in liquid argon has 
been improved so that it is perfectly gas-tight ; it retained the highest 
vacuum for forty-eight hours, and after working with it for a year the 
argon used remained quite pure. Special arrangements were also 
devised for regulating the distance apart of the electrodes, for under- 
cooling the liquid air used to condense the argon in such a way that 
fractional distillation of the nitrogen did not take place, and for 
maintaining an arc between metals which either did not disintegrate 
or only disintegrated with difficulty. 

Experiments were carried out with forty-five metals, using argon 
purified according to the method described in the previous abstract. 
Some of the metals disintegrated with the formation of a black 
powder (see succeeding abstract), but the majority did not disintegrate. 
With the exception of Groups I and VII of the Periodic Table, the 
metals which did not disintegrate are contained in the left-hand 
column (sub-group) of each group, the metals in the first two horizontal 
rows being counted as belonging to the left-hand column. The metals 
which disintegrated are those in the right-hand column. None of the 
metals of the platinum and iron groups disintegrated, those 
investigated being iron, cobalt, nickel, palladium, iridium, and 
platinum. 

When the metal did not disintegrate, the arc formed consisted of 
incandescent argon, and had a very high resistance ; it was also rich in 
ultra-violet rays. Tt. &, 2. 


Modifications of Metals Resulting from Electrical Dis- 
integration in Liquid Argon. Franz FiscHer and Fritz ScHROTER 
(Ber., 1910, 43, 1454—1464).—When an are discharge takes place 
between metal electrodes in pure liquid argon, compounds with argon 
are not formed. In no case could it be proved that they have a 
momentary existence, even at the temperature of liquid air. If it 
does so happen that they exist, they must be far more explosive than 
cadmium nitride. 

Owing to the disintegration, a number of metals were obtained in a 
new form. Lithium and sodium were obtained as brown, and 
potassium, rubidium, and cesium as blue, relatively stable powders. 
The lithium powder had a density approximately the same as that of 
liquid argon (D=1'2); at 20° lithium has D=0°534, so that the 
density increases enormously when the temperature falls to — 186°. 
Zinc and cadmium gave deep black modifications, which were only 
stable at the temperature of liquid air. Mercury gave a black 
powder which dissolved in the excess of mercury when the temperature 
rose. 

Copper did not disintegrate, silver only to a very slight extent, and 
gold slightly more than silver. The disintegrated gold was dark 
brown by reflected, and green by transmitted light. 

Zinc, tin, indium, and manganese gave pyrophoric powders. Bismuth 
gave a deep black powder, which gradually became grey, and at the 
same time more dense at room temperature, denoting a change from 
the amorphous to the crystalline form. Arsenic and antimony gave 
black powders which did not contain any of the yellow modifications, 
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although the experiments were carried out under exclusion of day- 
light. 

None of the finely divided powders obtained absorbed argon at 
room temperature; in the case of zinc, adsorption did not occur 
even at the temperature of liquid air. This is in marked contrast 
with the behaviour of finely divided charcoal. 7 oe, 


The Liberation of Helium from Minerals by the Action of 
Heat. D. Orson Woop (Proc. Roy. Soc., 1910, A, 84, 70—78).—The 
minerals were heated in Jena glass tubes (up to 750°) and in quartz 
tubes (up to 1200°), and the total volume of helium liberated was 
measured. For monazite very little of the helium came off when the 
temperature was maintained at 500°, but above this temperature the 
evolution was more rapid, although even at 720° it did not 
reach a limit after very prolonged heating. At 900° to 1200° the 
greater part of the helium present came off in the first day. For 
thorianite a practical limit could be reached at each temperature, 
and was found to be 0°7% at 300° after five hours, 8°5% at 500° after 
eighty hours, 62°3% at 750° after three hundred and twenty hours, and 
the whole at 1000° after thirty hours. The laws governing the liberation 
of gas agree with the view that a small proportion of the gas exists 
diffused through the mineral, and that most of it is concentrated in 
minute cavities within it. The pressure of helium in a thorianite 
crystal at 0° must be very great, possibly above 200 atmospheres. 

F 


Crystallography of Some Inorganic Compounds. Ferruccio 
ZAMBONINI (Zeitsch. Kryst. Min., 1910, 47, 620—629).—Details 
respecting the following salts are given. Potassium thiostannate, 
K,Sn8,,3H,O (cubic, D'® 1°847). Potassium iridium oxalate, 

K, Ir(C,0,).,4H,O 

(triclinic, a@:6:¢=0°7319:1:0°9565; a=88°34}’, B=94°30', y= 
57°1’. D!® 2-510). Silver iridium oxalate, Ag,Ir(C,0,),,3H,O (mono- 
clinic, a:b: c= 1:2760:1:0°8345; B=114°43’). Copper dichromate, 
CuCr,0,,1 or 2H,O (triclinic, a: b:¢=0°6133:1:0°5117; a=67°2’, 

= 125°14', y=111°26’. D! 2-286). Tetramethylammoniumiron nitro- 
sulphide, [Fe,(NO),S,|NMe, (triclinic, @:b:¢ = 0°8648 : 1: 1°3125 ; 
a = 87°293', B= 106°7', y= 93°44’. D'® 2:056). Tetraethylammoniumiron 
nitrosulphide, [ Fe,(NO),S,|NEt, (triclinic, a : 6: c= 1-0221 :1:1°0247 ; 
a = 85°8’, B=97°8', y=99°17)'. D” 1°883). Glucinum sulphate, 
G1SO,,6H,O (cubic). L. J. 8. 


The Behaviour of Lithium towards Sodium, Potassium, Tin, 
Cadmium, and Magnesium. G. Masine and Gustav TAMMANN 
(Zeitsch. anorg. Chem., 1910, 67, 183—199).—The alloys are melted 
in quantities of only one or two grams in Jena glass tubes, or, for 
high temperatures, in iron tubes, in an atmosphere of hydrogen, which 
does not react rapidly with lithium below 400°. The thermocouple is 
of fine wires, protected by a capillary of Jena glass. 

Lithium melts at 179°. It is only very slightly miscible at its 
melting point with sodium or potassium, Glass is wetted by molten 
lithium, but not by sodium, so that the boundary between the two 
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metals is a meniscus. Lithium and tin form three compounds: Li,Sn, 
forming a maximum on the freezing-point curve at 680°; Li,Sn,, 
forming a flat maximum at 465°; and Li,Sn,, reacting with the melt 
at 320°. The freezing-point curve of alloys of lithium and cadmium has a 
maximum at 541°, corresponding with the compound LiCd, and a break 
at 505°, indicating a possible compound, LiCd,. Lithium and magnesium 
appear to form solid solutions, but at the temperature of fusion the 
alloys attack the glass sheath of the thermocouple. The elements of 
the alkali and zinc groups are compared with respect to their power 
of forming compounds. C. H. D. 


The Electrolytic Preparation of Rubidium. Grora@ von 
Hevesy (Zeitsch. anorg. Chem., 1910, 67, 242—247).—Rubidium is the 
only alkali metal that has not hitherto been prepared electrolytically. 
Rubidium hydroxide (100 grams) is melted in a nickel vessel, and the 
iron cathode wire and iron anode cylinder are surrounded by magnesite 
cylinders. The cathode cylinder is closed above, except for a small 
opening for the escape of the hydrogen which is formed at first. After 
a few minutes, this opening is closed with magnesite. The nickel vessel 
is rapidly cooled after the electrolysis, the mass of hydroxide is broken, 
and the cylinder containing the rubidium is opened under pyridine 
cooled by a freezing mixture. The yield is 30% after three-quarters of 
an hour, using a current of 5 amperes. Part of the loss is due to the 
readiness with which oxygen is absorbed by the hydroxide, and thus 
conveyed to the cathode. The solubility of rubidium in its hydroxide 
is only small, but the reaction RbOH + Rb = Rb,O + 3H, is perceptible 
at 360°. Theabsorption of heat in this reaction decreases in the series 
Na-—K-Rb-Cs, 

Rubidium hydroxide has D" 3°203, and m. p. 301°+1°. 

Alloys of rubidium with potassium and sodium are obtained by the 
action of these metals on rubidium hydroxide. C. H. D 


Some Complex Metallic Cations. Watrer Herz (Zeitsch. 
anorg. Chem., 1910, 67, 248—249).—If a solution of a silver salt is 
run into a solution of ammonia, the point at which a permanent 
precipitate is produced is readily observed, and the formula of the 
complex cation may be deduced. The formule Ag(NH,),, 

Ag(NH,Me),, 
and Ag(NH,Et), are thus obtained, in agreement with the results of 
other methods. When copper sulphate and ammonia are employed, 
the end-point is less sharp, but the titrations indicate the formula 
Cu(NH,), Sharp results are not obtained with zinc, cadmium, or 
nickel. C, H. D. 


Nature of Schaum’s Substance B. A. P. H. Triverii (Chem. 
Weekblad, 1910, '7, 381—387. Compare Schaum, Zeitsch. Elektrochem., 
1908, 14, 483). —Schaum’s substance B is a silver halide which is 
more soluble than the corresponding silver halide which has not been 
exposed to light. It, and not the original silver halide, is the starting 


point of the author’s series of photochemical decompositions. 
A. J. W. 
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The Solubility of Sparingly Soluble Silver Salts. G. Srarrorp 
Wuitsy (Zeitsch. anorg. Chem., 1910, 67, 107—109).—-The solubility 
of very sparingly soluble silver salts has hitherto been determined by 
physical methods. The analytical method described by the author 
(this vol., ii, 654) enables a chemical determination to be made. The 
solubilities of the arsenate, arsenite, bromate, chloride, chromate, 
ferricyanide, iodate, oxalate, oxide, and thiocyanate are given. A 
litre of water dissolves 0:00154 gram of silver chloride at 21°, but 
0:0217 gram at 100°; the precipitate should therefore not be washed 
with boiling water in accurate work. One % of hydrochloric acid 
-diminishes the solubility of silver chloride, but further additions 
increase it, so that the solubility in 5% hydrochloric acid is greater 
than in water. The solubility of silver chromate does not diminish 
with rising temperature, as supposed by Abegg and Cox (Abstr., 1904, 
ii, 256). The solubility of the oxide increases with time, only becoming 
constant after fourteen days. C. H. D. 


Colloidal State of Calcium Carbonate. Wuti1am OECHSNER DE 
Coninck (Bull. Acad. roy. Belg., 1910, 266).—Chalk (containing 
calcium sulphate) was washed by decantation during eleven days. 
When the washed calcium carbonate was filtered from the last wash- 
water, it was always observed that the filtrate was slightly turbid. 
If, however, this liquid, after ten minutes, was re-filtered, a clear 
filtrate was obtained. The conclusion is drawn that calcium carbonate 


can exist in the colloidal state, although for only a short time. 
E. H, 


Action of Alkali Nitrates on Strontium Carbonate. WILLIAm 
OECHSNER DE ConincK (Bull. Acad. roy. Belg., 1910, 162—164).—It 
has been shown previously (this vol., ii, 411) that under certain 
conditions calcium or barium, but not strontium, carbonate is 
attacked by boiling sodium nitrate solution. It is found, however, 
that a small amount of strontium nitrate is formed when a mixture 
of strontium carbonate (1 part) and sodium nitrate (2—3 parts) is 
either heated gradually to redness and kept at this temperature for 
ten minutes, or heated at 325° for twenty minutes. Moreover, if a 
solution of potassium nitrate (75 grams) in water (100 c.c.), con- 
taining strontium carbonate (10 grams), is heated on a water-bath for 
thirty-two hours, the filtrate is found to contain a small, although quite 
definite, amount of strontium in solution. E. H. 


Barium Sulphate. Wu..iam Orcusner DE Coninck (Bull. Acad. 
roy. Belg., 1910, 267).—Barium sulphate was precipitated from very 
dilute solutions in two tubes. One of the latter was kept in com- 
parative darkness, the other was exposed to sunlight during several 
hours per day for fourteen months. The barium sulphate exposed to 
sunlight polymerised slightly more rapidly, and formed a granular 
precipitate. In the unexposed tube the particles of barium sulphate 


forming the precipitate were appreciably smaller than the others. 
KE. H. 
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The Reversible Action of Oxygen on Magnesium Chloride, 
WituHetm HirscuKkinp (Zeitsch. anorg. Chem., 1910, 67, 113—148).— 
The equilibrium between oxygen and magnesium chloride, or between 
chlorine and magnesium oxide, has been investigated by Haber and 
Fleischmann, and by Moldenhauer (Abstr., 1907, ii, 84, 85). Their 
experiments have now been repeated with increased precautions. 

Passing the gas over the heated solid and analysing the issuing gases, 
it is found that when chlorine acts on magnesium oxide or on a 
mixture of equal parts of oxide and chloride, the correct value for the 
equilibrium is obtained. From the other side, a mixture of chlorine 
and oxygen, containing only slightly less than the equilibrium propor- 
tion of chlorine, gives a nearly correct value when passed over the 
mixed solids, but when a mixture richer in oxygen is used, the evolution 
of chlorine is always low. It is uncertain whether this difference is 
due to the formation of an oxychloride. 

A second apparatus is described for making statical experiments, 
the solid being left in contact with a prepared mixture of gases for a 
given time at a given temperature. It is found that whilst the 
equilibrium is attainable from both sides, the prolonged passage of 
gas leads to a new apparent equilibrium, corresponding with a much 
lower pressure of chlorine. This effect appears to be due to the 
formation of an oxychloride, and there is also evidence for the 
absorption of chlorine by finely divided magnesium oxide. 

The values of ky=pc,/po,} found are: by the statical method, at 
621°, 2°53; at 665°, 2°97; and at 714°, 3:4. The value obtainable 


from both sides by the dynamical method is, at 665°, 3:18. The 
heat developed by the reaction MgCl,+40,=Mg0+Cl, is about 
6000 cal., within the range investigated. ‘The calculation of the 
theoretical value is uncertain, as the specific heats of the reacting 
solids at different temperatures are unknown. C. H. D. 


Crystalline Form and Composition of the Hydrated 
Magnesium Carbonate prepared by Moressée. Its Relation 
to Landsfordite. Guiseppe Cesiro (Bull. Acad. roy. Belg., 1910, 
234—265).—Moressée has shown (Ann. Soc. géol. Belg., 37, 151—156) 
that when the mixture of calcium and magnesium oxides, obtained by 
calcining dolomite, is powdered, suspended in water at 10°, and the 
liquid saturated with carbon dioxide under a pressure of 5—6 atmos- 
pheres, only the magnesium oxide is dissolved. The filtrate deposits 
crystals, the composition of which is found by the author to correspond 
with MgCO,,5H,0, although in some cases a somewhat higher percent- 
age of magnesia is found, probably owing to partial decomposition. 

The crystals obtained by Moressée are monoclinic [a:b:¢ = 
16323 : 1 :0°96676, B= 77°50'58"], the general form being an hexagonal 
prism. The three principal birefringences are n,—, 51, my —”m 38, 
Mm —Ny, 13. The crystals are harder than gypsum, but softer than 
Iceland spar; they have D™ 1:73. The crystalline form is 
practically identical with that of landsfordite. It is suggested that 
Moressée’s carbonate is identical with the latter mineral, the smaller 
proportion of carbon dioxide (Dana gives 4Mg0,3CO,,22H,O as 
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representing the composition of landsfordite) being due to decom- 
position on analysis. 

Moressée’s carbonate is soluble in 267 parts of cold water, the 
solution being alkaline to both litmus and phenolphthalein. The 
residue obtained by the spontaneous evaporation of its aqueous 
solution seems to contain both the original substance and a small 
quantity of nesquéhonite, MgCO,,3H,O. A solution of Moressée’s 
carbonate becomes turbid when heated to boiling, but the precipitate 
redissolves on cooling the liquid to 10°, and the latter, when 
evaporated, leaves an amorphous residue containing crystals of both 
MgCO,,5H,O and of nesquc¢honite. 

When the solution of magnesia obtained technically by Moressée is 
boiled, a precipitate is formed having the composition corresponding 
with 4MgO,3CO,,14°6H,O, but if heated at 40—50° on a water-bath, 
a crystalline deposit of rectangular needles is produced, which 
contains nesquéhonite, but no trace of the pentahydrated carbonate. 

E. H. 


Oxychlorides of Zinc. Drior (Compt. rend., 1910, 150, 
1426—1428. Compare Schindler, Ann. Mag. Pharm., 1831, 36, 45; 
Kane, Ann. Chim. Phys., 1839, [ii], 2,72; Mailhe, Abstr., 1901, i, 
601).—Determinations of the solubility of zinc oxide in an aqueous 
solution of zine chloride indicate the existence of two oxychlorides 
having the composition ZnCl,,4Zn0,6H,O, and ZnCl,,Zn0,1‘5H,0. 
These have been isolated and analysed. The first is amorphous and 


loses 5H,O at 200°, whilst the latter forms microscopic crystals, losing 
1H,O at 230°, and decomposing at a higher temperature. A study of 
the equilibrium in systems containing these oxychlorides with zinc 
chloride in aqueous solution has shown that the composition of these 
substances does not vary with temperature. No evidence has been 
obtained for the existence of eight oxychlorides described by previous 
observers. W. O. W. 


Zinc Hydrazide and a General Method for the Preparation of 
Metal Hydrazides. Ericu Ester and R. L, Krause (Ber., 1910, 
43, 1690—1695. Compare Abstr., 1909, ii, 234).—When hydrazine 
and zine ethyl dissolved in dry ether interact, a colourless precipitate 
is formed, which ignites spontaneously when it comes in contact with 
the air. This has approximately the composition ZnN,H,. The same 
zine hydrazide is formed from zinc diamide, Zn(NH,),, and anhydrous 
hydrazine in ethereal suspension. The anhydrous diamides of other 
metals react with hydrazine in a similar manner, forming hydrazides 
which ignite spontaneously in the air. 


A Supposed Allotrope of Lead. Ernst Conen and Kartsus1 
InovyE (Chem. Weekblad, 1910, 7, 454—458. Compare Lehmann, 
Abstr., 1890, 437).—Measurements of the #.M/.F. between the forms of 
lead obtained by Lehmann by the electrolysis under certain conditions 
of solutions of lead salts have proved that these forms are not allotropic 
modifications of lead, but are identical. A. J. W. 


Analysis of Some Bolivian Bronzes. Morris Logs and §. R. 
Morey (J. Amer. Chem. Soc., 1910, 32, 652—653).— Analyses are given 
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of six specimens of various native bronze implements : (1) copper 91°81, 
tin 7°56 ; (2) copper 90°51, tin 8°92; (3) copper 95°59, tin 4°48 ; (4) 
copper 97:43, arsenic 2°14; (5) copper 94°96, tin 4°98, sulphur 0°53 ; 
(6) copper 91°43, tin 7-05. 

Approximate densities : (1) 8°68, (2) 8°94, (3) 8°92, (4) 8°89, (5) 8°61, 
(6) 8°18(2). 

The complete absence of silver points to the tin being obtained from 
casserite rather than native tin. L. pe K. 


Preparation of Mercuric Chloride from Mercuric Sulphate 
and Sodium Chloride by the Wet Process. Erwin Rupp and 
W. Kuzx (Apoth. Zeit., 1910, No. 26. Reprint, 3 pp.).—One hundred 
parts of mercuric sulphate are mixed with 40 parts of common salt, 
wel! powdered, and then moistened with 20 parts of 5% hydrochloric 
acid. The mass is frequently stirred, and, after twenty-four hours, 
extracted with 95% alcohol in a suitable extraction apparatus. The 
alcohol is recovered by distillation, and the product recrystallised from 
boiling water. The yield is about 90%. 

Mercuric nitrate solution should be converted into chloride by 
addition of a sufficiency of sodium chloride, and then carefully 


neutralised if it is desired to precipitate the mercury as sulphide. 
L. pe K, 


Nitrides and Oxides from Aluminium Heated in Air. 
J. O. SerpeK (Compt. rend., 1910, 150, 1520—1521. Compare 


Kohn-Abrest, this vol., ii, 506).—Some of the observations made by 
Kohn-Abrest had already been recorded (Fichter, Abstr., 1907, ii, 
691; Bronnert, Bull. Soc. Ind. Mulhouse, 1909). The author has 
been unable to obtain a nitride differing from AlN in composition, as 


described by Kohn-Abrest. W. O. W. 


Adsorptive Power of Hydroxides of Silicon, Aluminium, 
and Iron. IV. Paut Ronwanp (Zeiisch. anorg. Chem., 1910, 67, 
110—112; Biochem. Zettsch., 1910, 25, 420—424. Compare this vol., 
ii, 104).—Tale and steatite, like clay, have the power of adsorbing 
colloids (soap, starch, dextrin) and complex dyes, such as aurin, 
fluorescein, and cochineal, whilst acids and salts are not adsorbed. 

C. H. D. 


Formation of Basic Aluminium Sulphate when Zinc 
Sulphate is Boiled with Alum. 0. Scuweissincer (Pharm. 
Zentr.-h., 1910, 51, 493—494).— When a solution of 75 grams of zine 
sulphate and 75 grams of alum in 1000 grams of water is boiled, 
a precipitate of basic alaminium sulphate begins to form after about 
ten minutes. Under the same conditions, a solution of aluminium ~ 
sulphate gives no precipitate. Magnesium sulphate acts similarly to 


zinc sulphate; sodium or potassium sulphate has no effect. 
T. & P. 


Reactions of Artificial Zeolites. Anrony G. DoroscnHEwsky and 
A. Barpt (J. Russ. Phys. Chem. Soc., 1910, 42, 435—442),.—The 
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authors have investigated the influence of various conditions on the 
velocity with which an artificial sodium zeolite is attacked by salt 
solutions : Na,O,A],0,,nSi0, + RSO, = RO,A1,0,,nSi0, + Na,SO,. The 
zeolite employed had the percentage composition: SiO,, 42°06; 
Al,O,, 20°45 ; Na,O, 12°10, and H,O, 25:00, and was sieved so as to 
render it approximately uniform i in size of grain. 

The zeolite is attacked considerably more readily by an aqueous 
solution of calcium chloride containing an amount of calcium 
equivalent to the sodium of the zeolite than by a solution of similar 
concentration in 65% aqueous alcohol. That this variation in the 
velocity of the reaction is due to a difference in the extent to which 
the calcium chloride is dissociated in the two solutions is confirmed by 
the observation that the zeolite is not acted on by an aqueous solution 
of mercuric cyanide. In this action, the velocity is at first very great, 
but later gradually diminishes, a condition of equilibrium being 
attained only after a very considerable period of time. Rise of 
temperature is accompanied by marked increase in the rate of change, 
but the character of the velocity curve remains unaltered. Experi- 
ments with solutions of magnesium, calcium, strontium, and barium 
chlorides show that increase in the atomic weight of the metallic ion 
of the attacking salt results in increased velocity of the reaction ; 
with magnesium chloride the action is very considerably slower than 
with the other three chlorides. z. &. ®, 


Production of Cementation Steel. VI. Ferprrico Guro.itT1 
and F, Carnevali (Atti. R. Accad. Sci. Torino, 1910, 45, 376—387).— 
The authors have already given the results of experiments in which 
steels with low carbon contents (0°05—0°10%) were subjected to the 
carburising action of various gases (Abstr., 1909, ii, 240). The same 
method of experimenting has now been applied to two samples of steel 
containing (A) 0°18% C, 0°35% Mn, 0°05% Si, 0:07% P, and 0:05% S, 
and (B) 0°94% C, 090% Mn, 0°17% Si, 0°04% P, and 0°02%8. At 800° 
cementation is less intense for steel B than for the soft steel, support 
thus being given to the view that a considerable part is played by the 
phenomena of diffusion of the carbon owing to differences of con- 
centration among the different portions of the mass of 8 or y iron in 
which it is dissolved. When ethylene or methane is employed at 
either the ordinary or reduced (600 or 450 mm.) pressure, the hyper- 
eutectic zone is considerably deeper in steel B than in A. At 900° the 
second factor in the cementation process, that is, the diffusion of the 
carburising gas into the metallic mass, begins to play a preponderating 
part, and this is still more the case when carbon monoxide is employed ; 
similar results are observed with illuminating gas rich in carbon 
monoxide, and, to a more marked extent, at a temperature of 1000°. 
At 1100° the differences in the course of the carburisation, due to the 
different initial concentrations of the carbon, are more distinct than 
at lower temperatures. Microphotographs render evident the accum- 
ulation of the cementite in the zone contiguous with the superficial 
eutectic stratum. A 


The Ternary System Iron-Copper-Nickel. Rupotr Voce, 
(Zeitsch, anorg, Chem., 1910, 67, 1—16),—Iron and copper form two 
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limited series of solid solutions (Sahmen, Abstr., 1908, ii, 187), whilst 
nickel forms continuous series of solid solutions with both iron and 
copper (Guertler and Tammann, Abstr., 1905, ii, 528 ; 1907, ii, 174) ; 
thus the addition of nickel may be expected to reduce the gap in the 
mutual solubilities of iron and copper in the solid state. The limits 
are more readily determined by microscopical than by thermal methods, 
as the diffusion is slow in comparison with the rate of cooling, and it 
is therefore necessary to anneal for a long time after freezing in order 
to obtain equilibrium, The results are expressed in the form of a 
triangular diagram and of several vertical sections through the space- 
model. 

The limit of saturation of the ternary solid solutions is a curve 
starting from 96°5% Fe and 3°5% Cu, cutting the nickel diagonal at 40% 
Ni, and ending at 2°75% Fe and 97°25% Cu. All alloys falling outside 
this curve are homogeneousif sufficiently annealed. The alloy containing 
72% Fe, 7% Cu, and 24% Ni has when etched with nitric acid a structure 
resembling that of martensite. 

The unsaturated solid solutions of medium composition are ex- 
ceedingly tough, the crystals being capable of great deformation 
without breaking. All the alloys are magnetic at the ordinary 
temperature. ©. H. D. 


Ultra-microscopical Studies. III. A Photo-chemical Re- 
action. J. Amann (Chem. Zentr., 1910, i, 1117; from Schweiz. Woch. 
Chem. Pharm., 1910, 48, 4—8, 24—28. Compare Abstr., 1909, ii, 
983, 1056).—The sensitiveness of certain alkali-iron salts of organic 
acids may be due, in different cases, to (1) simple decomposition of the 
double salt and treduction of ferric to ferrous iron (ferric ammonium 
oxalate) ; (2) reduction, accompanied by coagulation of the colloid and 
formation of a gel, the reaction being reversed in darkness (ferric 
potassium tartrate and ferric sodium pyrophosphate with sodium or 
ammonium citrate) ; (3) reduction of the iron and oxidation of the 
organic radicle, without the formation of a gel. The last case has not 
been observed. Only those double ferric salts are sensitive to light 
which contain a reducing group, principally HCOH. Substances 
which accelerate the coagulation retard the re-formation of a sol. The 
action of light on the colloidal complex is believed to be a hydrolysis, 
forming ferric hydroxide and the organic acid, followed by reduction 
of the ferric iron. C. H. D. 


Colloidal Character of the Chromopolysulphuric Acids. 
PasLto Martinez-Strone (Compt. rend., 1910, 150, 1172—1174; 
Anal. Fis. Quim., 1910, 8, 199—202).—It is suggested that Recoura’s 
chromopolysulphuric acids are negative colloids, since they are pre- 
cipitated by almost all metallic salts, by acids, and by heat, but 
not by ammonia, and the precipitate appears to be the same in 
every case. 
_ Examination of the acids with the ultramicroscope confirms this 
view, numerous brilliant particles being seen with characteristic 
Brownian motion. 
After precipitation, 3, 4, or 5 molecules of sulphuric acid remain in 
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solution, and the precipitate has the composition H,Cr,(SO,), (sulpho- 
chromic hydrate). It is uncertain whether the sulphuric acid is 
uncombined in the solid chromo-acids or is liberated when they are 
dissolved, or is only set free on precipitation by the salts, etc. Sulpho- 
chromic hydrate is obtained on heating either tetra-, penta-, or hexa- 
sulphochromic acids at 140—150°. 

The author, adopting Duclaux’s hypothesis of colloids (this vol., ii, 
108), suggests that the sulphochromic hydrate constitutes the nucleus 
or micella of the colloid round which the remaining molecules of 
sulphuric acid are loosely aggregated in the intermicellary liquid. 

The crystallisation of chromium sulphate in the violet form in 
presence of sulphuric acid is attributed to the hydrolating action 
of the latter. R. J.C. 


Metallurgy of Uranium and Vanadium. Justin H. Haynes 
(Mines and Minerals, 1909, 30, No. 3, 139—140).—The discovery of 
the mineral carnotite in West Colorado furnished the first example of 
the occurrence together of uranium and vanadium in workable 
quantities. At first the uranium only was extracted, but as the demand 
for vanadium increased, the problem of how to separate the two had to 
be considered. A recent method is founded on the fact that both the 
uranium and vanadium in carnotite are readily soluble in hot sodium 
carbonate, forming sodium uranium carbonate (2Na,CO,,U0,,CO,) and 
sodium vanadate (Na,VO,), thus separating them from calcium and 
iron. The uranium is then precipitated as sodium uranate (Na,0,3U0,) 
with sodium hydroxide, and the vanadium subsequently separated from 
the filtrate as calcium vanadate {Ca,(VO,),|; another modification was 
the formation of ferrous vanadate without the employment of lime, but 
it presented serious practical difficulties owing to the large quantity 
of colloidal slime which was formed. 

In 1908, Fleck and Haldane patented a methed in which the crushed 
ore is agitated with 15—20% sulphuric acid, and the acid solution 
containing the uranium, vanadium, iron, and copper brought into 
contact with fresh ore until neutral, when some of the required 
constituents will be precipitated upon it as basic sulphates or carbon- 
ates ; the enriched ore is then treated with fresh acid, and the neutral 
solutions clarified by filtration ; powdered limestone added until the 
uranium, vanadium, and copper fractions just commence to separate ; 
the solution is then freed from calcium sulphate, and the required 
fraction completely precipitated by further treatment with limestone. 
The product (a complex mixture) may be dried, ignited, or else further 
purified by any of the known methods. 

The author considers it improbable that any method involving the 


employment of sulphuric acid can be commercially successful. 
F. M. G. M. 


Fluorine Salts of Vanadium. N. CostAcurscu (Ann. Sci. Univ. 
Jassy, 1910, 6, 117—123).—Ephraim (Ahbstr., 1903, ii, 418) has put 
forward the rule that in the series of complex salts formed from 
vanadium fluoride and the fluorides of the alkali metals, including 
ammonium, the greater the atomic weight of the alkali metal the 
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smaller is the number of molecules of the alkali fluoride contained in 
the salt. The author finds that this rule holds for the rubidium and 
cesium compounds, which, together with the potassium compound, 


are of the type lv 24,0 |M containing only one molecule of the 


alkali fluoride. The alkali metal can be replaced by aniline, and 
the compounds still conform to this rule, since the salts then formed are 


[VF,|(NH,Ph), and | Vis |(NH Ph). 
ae 

The salt [VF,](NH,Ph),, is formed by the crystallisation of a 
concentrated solution of vanadium trifluoride (1 mol.) in excess of 
aniline hydrofluoride (3 mols.); pale green crystals. The compound 
he o |(SH,Ph), results when 2 mols. of aniline hydrofluoride are 

2 

used to 1 mol. of vanadium fluoride ; green crystals. 

The salts Vie o |[M where M is either K, Rb, or Cs, are each 

en. 


obtained by mixing solutions of vanadium trifluoride and of the alkali 
fluoride in the proper proportions (1 mol.:1 mol.) and evaporating if 
necessary. T. &. F. 


Electrolytic Refining of Bismuth. [Fritz Forrster and E. 
ScuwaseE (Zeitsch. Elektrochem., 1910, 16, 279—281).—In the electro- 
lytic refining of lead, the anode mud contains bismuth, lead, and silver. 
It is found that this mixture can be separated electrolytically, using 
a solution of bismuth silicofluoride as electrolyte ; the lead passes into 
solution, and silver remains undissolved. ‘The potentials of lead and 
bismuth in solutions of their silicofluorides containing one equivalent 
per litre are +0°144 and -0:295 volt respectively (compared with 
the hydrogen electrode). Solutions containing as little as 26 grams 
of bismuth per litre give perfect deposits with 0004 ampere per 
sq. cm. Stronger solutions and higher temperatures allow higher 
current densities to be used. T. E. 


Halides of Tantalum. Watter K. Van Haacen (J. Amer. Chem. 
Soc., 1910, 32, 729—731).—Tantalic bromide, TaBr, (Rose, Ann. Phys. 
Chem., 1856, [ii], 99, 87), can be prepared by passing bromine vapour 
over a strongly heated mixture of freshly ignited tantalic oxide and 
pure sugar-carbon, air having been previously removed by heating the 
mixture in a current of dry carbon dioxide. The salt crystallises in 
long, yellow plates, has m. p. about 240° and b. p. about 320°, can be 
sublimed in an atmosphere of hydrogen, fumes in moist air, and reacts 
readily with methyl or ethyl] alcohol. 

Neither Rose (loc. cit.) nor Moissan (Abstr., 1902, ii, 266) was able 
to obtain a tantalum iodide, but it has now been found that tantalic 
iodide, Tal,, can be prepared by heating the bromide in a current of 
hydrogen iodide ; it sublimes in nearly black plates, melts to a dark 
brown liquid, can be distilled in a current of carbon dioxide, and 
fumes in moist air. E, G. 


Tantalum Sulphide. Hetnricu Bintz and Cart Kircner (Ber., 
1910, 43, 1636—1645).—Tantalum sulphide has hitherto not been 
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prepared in a pure condition, so that the formula TaS,, which does not 
correspond with that of the oxide, Ta,O,, was doubtful. The author 
prepares the pure sulphide by passing a dry mixture of hydrogen 
sulphide and carbon disulphide over heated tantalum oxide. The 
oxide is attacked at 650°, but the pure sulphide is best obtained at 
temperatures higher than 900°. It is stable at all events up to 1300°, 
and above 1200° it begins to change from the amorphous to the 
crystalline condition. The formula was found to be Ta8,, the analysis 
being carried out by burning the sulphide in a stream of oxygen, 
weighing the tantalum oxide left, and estimating the sulphur dioxide 
produced as barium sulphate. 

Tantalum oxide is not appreciably acted on by hydrogen sulphide, 
even at 1200°. T. 8. P. 


Formation of Colloidal Gold Solutions by the Auto- 
oxidation of Aurous Chloride. Lupwie Vanino and L. RéssLer 
(Zeitsch. Chem. Ind. Kolloide, 1910, 6, 289—290).—When aurous 
chloride, prepared by heating the auric salt at 200°, is acted on by hot 
water, a blue colloidal solution of gold is at once obtained. With a 
large quantity of water, the blue colour is not evident until after about 
twelve hours ; at the same time a gold mirror appears on the surface 
of the solution. On addition of sodium chloride, the blue colour 
changes to a reddish tint ; potassium hydroxide has no effect on the 
colour. The production of the colloidal gold is attributed to the 
change: 3AuCl= AuCl, + 2Au. H. M. D. 


Preparation of Colloidal Metals by means of Acraldehyde. 
Nicota Castoro (Zettsch. Chem. Ind. Kolloide, 1910, 6, 283—289).— 
Colloidal solutions of gold, platinum, osmium, palladium, ruthenium, 
iridium, rhodium, and silver are very readily obtained when dilute 
solutions of salts of these metals are treated with a small quantity 
of a 33% solution of acraldehyde. The hydrosols obtained in this 
way are more stable than those formed by reduction with formaldehyde 
or by the electrical method. The reducing action of the acraldehyde 
is supposed to be due, not only to the aldehyde group, but also to the 
double linking. In support of this view it has been found that 
metallic hydrosols can also be obtained by the action of allyl alcohol. 
Acid solutions of gold chloride are reduced by allyl alcohol with the 
production of bright red gold hydrosols. Acraldehyde has no action 
in acid solutions, and these must first be made neutral or slightly 
alkaline by addition of potassium carbonate. H. M. D. 


Mineralogical Chemistry. 


Samsonite, a Manganiferous Silver Mineral from the 
Harz. Werner and Fraatz (Centr. Min., 1910, 331—336).—This 
new mineral was found in the Samson mine at St. Andreasberg, in 
association with pyrargyrite, galena, pyrolusite, quartz, calcite, 
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apophyllite, etc. The monoclinic crystals resemble miargyrite in 
appearance; they are steel-grey, but red by transmitted light. 
Analysis gives the formula 2Ag,S,Mn8,Sb,S,, which is similar to that 
of pyrargyrite with part of the silver replaced by manganese. 

S. Ag. Sb. Mn. Cu. Fe. CaCO,. MgO,. SiO,,Pb,As. Total. 
20°55 45°95 26°33 5°86 O18 0°22 O41 0°46 traces 99°86 
The associated greyish-black calcite and rose-red apophyllite owe 

their colour to the presence of some manganese and iron. 
L. J. 8. 


Action of Acetic Acid on Clays (Kaolin and Allophane). 
RupotF vAN DER LEEDEN (Centr. Min., 1910, 289—295).—Com- 
parative experiments were made with kaolin (anal. I) from Zettlitz, 
near Carlsbad, Bohemia, and allophane (anal. II) from Ohio. 
Analysis I corresponds with the ratio Al,O,:Si0,=1: 2, and anal. IT 
with 1 :0°756. 

Loss on 


SiO,. Al,0O3; Fe,0;. CaO. MgO. Alkalis. ignition. Total. 

I. 47°30 41°70 0°20 0°85 0°49 2°06 7°54 100°14 

II. 18°47 41°53 0°65 1°62 0°30 0°75 36°85 100°17 

These materials were shaken for eight days with 6% or 12% acetic 
acid. The kaolin was only slightly attacked, about 1—14% being 
dissolved, and in the solution Al,O,:Si0,=1:1. Of the allophane, 
about 11% was dissolved, and the ratio of Al,O,:SiO, in the solution 
was the same as in the mineral itself. This chemical difference 
between kaolin and allophane affords a means of distinguishing these 
two kinds of clay when optical methods fail. Kaolin has resulted by 
the gradual alteration of felspar, whereas allophane is a colloidal 
substance precipitated from solution as a jelly (compare Stremme, 
Abstr., 1908, ii, 1041). L. J. 8. 


Synthesis of Anglesite. Guisrrre Pioiti (Aiti R. Accad. Sei. 
Torino, 1910, 45, 373—375).—Immersion of iron pyrites in lead 
nitrate solution for a period ‘of sixteen and a-half years resulted in 
the formation on the pyrites of slender needles of anglesite and traces 
of limonite. a. me Se 


Composition of Hulsite and Paigeite. Warpemar T. 
ScHaLLerR (Amer. J. Sci., 1910, [iv], 29, 543—549).—A re-determina- 
tion of the boric acid in these supposed new minerals (Abstr., 1908, 
ii, 507) made by Wherry and Chapin with their new methods (Abstr., 
1909, ii, 92) gave in analysis II of hulsite previously quoted the 
figure 10°44 instead of 25°27%; and in analysis III of paigeite, 9°83 
instead of 20°89%. The differences are partly accounted for by the 
presence of tin, which was overlooked in the original analyses. The 
following new analyses are given: I, of hulsite free from magnetite, 
but containing a considerable amount of insoluble gangue ; and II 
and III, of different samples of paigeite, also containing gangue. 

FeO. MgO. . Fe,O;. SnO. B,O;. Insol. SiO,. Al,0;. H,0, Xe. Total. 

I, 27-71 4:29 9°11 15-21 7°07 9°20 18°63 [8-78] 100-00 
II, 40°82 2-04 4° 18°67 3°18 9°10 16°10 [5°96] 100°00 
III, 35°02 2°12 8° 14°90 2°80 6°94 18°57 3°10 2°34 [5°432] 100°00 
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Doubts still exist as to which constituents, especially the calcium, 
are to be referred to the minerals themselves and which to the gangue, 
The “ probable” formule are given as: for hulsite 

12(Fe,Mg)0,2Fe,0,,Sn0,,3B,0,,2H,0, 
and for paigeite, 30Fe0,5Fe,0,,Sn0,,6B,0,,5H,0, but it is suggested 
that paigeite may possibly be a mixture of hulsite and an iron borate. 
L. J. 8. 


Mineral with Optical Scroll Structure Contained in Holo- 
crystalline Phosphorites from Quercy. ALFrep Lacroix (Compt. 
rend, 1910, 150, 1388—1390).—Quercy phosphorite contains 
colophanite, a-quercyite and f8-quercyite, and a holocrystalline type of 
mineral. The last constitutes fungoid concretions which are found on 
the walls of cracks in the phosphorite of Mouillac, and also as nodules 
in clays of the same formation. Its fracture is flinty, of dead white 
colour, and shows long, interlocked fibres. Under the microscope, it is 
seen to have the characteristic scroll structure discovered in calcedonite 
by Michel Lévy, and imitated by Wallerant in organic compounds by 
melting them in presence of optically active substances. Analysis 
shows that the mineral is practically identical with dahllite, of which 
it is supposed to be a special habit. 

The author has observed the same helical structure in dufrenite 
from Rochefort-en-Terre. R. J.C, 


Physiological Chemistry. 


Acapnia and Shock. VI. Acapnia as a Factor in the 
Dangers of Anesthesia. YAnpELL Henprrson and Martin McRar 
ScarprouGH (Amer. J. Physiol., 1910, 26, 260—286).—Anesthetics 
prevent shock because they diminish pain-hyperpnea, and thus 
obviate tho development of acapnia. Respiratory excitement during 
the induction of anesthesia diminishes the carbon dioxide of the 
blood, and thus tends to induce subsequent apnea which may be 
fatal. Skilful anesthesia consists in maintaining the threshold of the 
respiratory centre for carbon dioxide at a nearly normal level, and in 
avoiding the development either of acapnia or hypercapnia. Under 
anesthesia this threshold may be elevated 50% above normal, or 
depressed 50% below normal. Such a depression causes vigorous 


hyperpnea, which, if long continued, may result in intense acapnia. 
W. D. H. 


Falonometry of the Gases of the Blood. Pierre FirKer (Bull. 
Acad. roy. Belg., 1910, 287—294).—The author has repeated the 
experiments of Fredericq (Centr. Physiol., 1893, '7; 1894, 8) and of 
Bohr (Abstr., 1891, 344 ; 1905, ii, 729), using the apparatus employed 
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by each of these workers and also the microtonometer devised by 
Krogh (Skand. Arch. Physiol., 1908, 20, 259). The results obtained 
show that the tension of the oxygen in the arterial blood of the dog 
amounts to 13—14% of an atmosphere, that in the alveoli being 18%. 
For carbon dioxide the tension (3—4% of an atmosphere) is approxi- 
mately the same as that in the air of the alveoli. The author 
considers with Fredericq that diffusion alone governs the gaseous 
exchanges at the surface of the pulmonary alveoli at the moment of 
hematosis, and that consequently Bohr’s secretion hypothesis is 
untenable. Meanwhile, Krogh (this vol., ii, 512), working in Bohr’s 
laboratory, has obtained similar results, thus confirming Fredericq and 
the author, E. H. 


The Relative Magnitude of the Parts Played by the Proteins 
and Hydrogen Carbonates in the Maintenance of the Neutral- 
ity of Blood. T. Braitsrorp Rosertson (J. Biol. Chem., 1910, 7, 
351—358).—The concentrations of hydrogen ions in 8% solutions of 
the serum-proteins, dissolved in solutions of known acidity or alkalinity, 
have been determined with the aid of the gas-chain. In passing 
from the reaction 0°37 x 10-7’ H* (the reaction of normal blood) to 
the reaction 1:00x10-’VH* (the reaction seen in marked acid 
poisoning), 100 c.c. of an 8% solution of the serum-proteins at 34° 
neutralises the equivalent of 22:5 c.c. of V/100-hydrochloric acid. 
According to L. J. Henderson, the hydrogen carbonates in 100 c.c. of 
blood in passing through the same range of reactions neutralise the 
equivalent of 100 cc. of W/100-hydrochloric acid ; the proteins are 
thus about one-fifth as efficient in maintaining the neutrality of normal 
blood. It cannot be inferred from this that the same holds for tissues 
and tissue fluids. The proteins of serum are precipitated by alcohol, 
not in the free form, but as salts. 


The Morphological Detection of Methzemoglobin in the 
Blood. G. Krénie (Sitzungsber. K. Akad. Wiss. Berlin, 1910, 
539—546).—The change of the blood-pigment into methemoglobin 
produced by certain poisons (chlorates, etc.) is well-known, and has 
been detected spectroscopically. The present paper deals with the 
microscopic changes the corpuscles undergo, and illustrations are 
given of their disintegration, the separation of pigment from stroma, 
the clumping of the hemoglobin, its change into methemoglobin 
with accompanying changes in staining reactions, and the ingestion of 
the red corpuscles in different stages of breakdown, or of the 
methemoglobin granules by leucocytes. W. D. H. 


The Capacity of the Animal Body to Produce Multivalent 
Precipitating Sera. Casimir Srrzyzowski (Zeitsch. physiol. Chem., 
1910, 66, 1—7).—By immunising rabbits against several proteins 
the anti-serum obtained contains specific precipitins for each. 

W. D. H. 


Antitrypsin. 8S. Cosiiner (Biochem. Zeitsch., 1910, 25, 493—504). 
—An investigation into the nature of the antitrypsin in serum, the 
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mechanism of its production, and the conditions influencing its varia- 
tions in quantity. It has no lipoid character, but is a true anti- 
substance. In the human economy whenever excretion from the 
pancreas occurs, a part of the trypsin is always absorbed again. This 
acts as a hormone for the cells concerned, and a corresponding 
liberation of antitrypsin in the blood-stream takes place. G. 8S. W. 


The Catalase Content of Maternal and Fostal Blood and 
the Action of Fotal Serum on Animals of the Same Species. 
Grora@ LocKEMANN and Jonannes Tuies (Biochem. Zeitsch., 1910, 25, 
120—150).—The catalase content of rabbit’s blood was estimated by 
measuring the amount of destruction of hydrogen peroxide solution 
(1%) which takes place when 30 c.c, are left for two hours with 10 c.c. 
of diluted blood (1:1000) at room temperature. It was found that 
the blood of the foetus was poorer in catalase than the maternal blood. 

The intravenous injection of small quantities of foetal blood or serum 
into pregnant animals causes generally, in the case of rabbits, symptoms 
of illness, especially when the injection is repeated after several days. 
The symptoms vary in different cases, and in some cases are manifested 
in the form of tonic and clonic convulsions, which result finally in 
the death of the animal. In the case of non-pregnant animals, the 
first injection is without effect. A second injection after eight days, 
has an effect as powerful as that on pregnant animals. The results 
obtained are similar to those found in the phenomenon of anaphylaxis. 
For this reason, the author suggests that eclampsia may be allied 
to an anaphylactic action. 8. B.S. 


Poisonous Properties of Blood. J. Srupzinsxi (Zentr. Physiol., 
1910, 23, Reprint 8 pp.).—The transfusion of blood from one animal to 
another of the same species usually provokes a temporary rise of 
blood pressure, whilst when the second animal is of a different species, 
a temporary fall of pressure occurs. In some cases, however, these 
phenomena are reversed. The lowering of pressure is ascribed to the 
presence of vasodilatin (compare Popielski, Abstr., 1909, ii, 593) in 
the injected blood. A second injection made after the effects of a 
previous one have passed off, has no marked action. A solution 
obtained by adding to defibrinated blood phosphotungstic acid, and 
removing the excess of this reagent with barium hydroxide, 
was just as active as the blood itself. This solution when 
evaporated to one-fourth of its volume and injected into a dog (15 c.c. 
per kilo. of body-weight) causes the death of the animal, and the heart 
is found in a condition of extreme diastole. The vasodilatin is soluble 
in absolute alcohol, and is not precipitated from that solvent by a 
moderate quantity of ether. The rise of pressure occurring in some 
cases is said to be due to vasohypertensin, solutions of which can be 
obtained by similar methods. R. V.8. 


Analytical Investigations on Nitrogen and Phosphorus 
Metabolism and their Relationships. Grora Grunp (Zeitsch. 
Biol., 1910, 54, 173—229).—The simple balance-sheet method of 
comparing ingesta and egesta cannot settle the question of the 
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intimate changes which occur in the organs. In the present research 
on dogs and hens, the organs themselves were investigated, after 
being freed from blood. In rich protein feeding, the liver takes up 
more protein, and in hunger loses more than do the kidneys and 
muscles. The relationship of total phosphorus to total nitrogen in the 
dog’s organs remains fairly constant (P,O,: N=1:7:1); in the hen, 
the quotient is constant for the muscles, but in the liver it sinks 
slightly on protein feeding, and rises greatly on vegetable food rich in 
phosphorus. The quotient of protein phosphorus to protein nitrogen 
in the dog’s liver on a protein diet sinks to a small degree, and is 
probably due to changes within the cells. The quotient of residual to 
total nitrogen shows great variations, and no general rules can be 
stated. The quotient of protein phosphorus to total phosphorus shows 
a slight fall in the dog’s liver on protein feeding, and runs parallel to 
the quotient of protein phosphorus to protein nitrogen. W. D. H. 


The Metabolic Influence of Copious Water Drinking with 
Meals. C. C. Fowier and Puiuip B. Hawk (J. exper. Med., 1910, 12, 
388—410).—The subject of the experiment, a man aged twenty-two, 
took 3 litres of water daily with his meals for five days. His weight 
increased by two pounds, and there was an increase in urinary nitrogen, 
mainly in the form of urea, ammonia, and creatine ; creatinine was 
diminished, probably because? the water stimulates protein catabolism ; 
creatine appeared probably because water causes a partial muscular dis- 
integration ; the ammonia increases probably because there is an 
increased output of gastric juice. The feces, fecal nitrogen, and fecal 
bacteria all diminished. The protein constituents of the food were more 
economically utilised. The result indicates many desirable and no 
undesirable features, W. D. H. 


The Influence of Fat Subcutaneously Administered on 
Protein Metabolism. Ernst Heiuner (Zeiisch. Biol., 1910, 54, 
54—63).—Metabolic experiments on rabbits are described, in which 
the administrations of olive oil by the mouth and subcutaneously are 
compared, The oil was given in amounts sufficient to satisfy the 
caloric need of the body ; subcutaneous administration did not affect 
fat metabolism, but raises protein catabolism; the absorption of 
food so given is very slow, and subcutaneous feeding on fat cannot 
be recommended for clinical use. W. D. H. 


Nuclein Metabolism in the Pig. A.rrep ScHirrenHELM (Zeitsch. 
physiol. Chem., 1910, 66, 53—69).—Nucleic acid administered to pigs 
is acted on by nuclease, deamidase, and oxydases; purine bases and 
uric acid are formed, and a final product is allantoin, which accounts 
for a small fraction (1—5% only). The purine bases in pig’s urine 
consist mainly of xanthine and hypoxanthine; a small amount of 
adenine is present, but no guanine. Pecile found guanine in the urine 
of a pig suffering from gout, and further investigation of the meta- 
bolism in gouty pigs is desirable. W. D. H. 


Effects of Nutrition with Maize. Action of the Gastric Juice 
on Zein and Gliadin. II. Sitvesrro Baationr (Atti R. Accad. 
Lincei, 1910, [v], 19, i, 512—517).—The author’s experiments on the 
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action of the gastric juice of the dog on zein and gliadin show that 
the juice has a twofold action on gliadin. In the first phase of the 
action, the gliadin is degraded into simpler protein products (peptones, 
gliadoses), the latter being subsequently converted into compounds 
which are deposited from the liquid as precipitates. The biuret 
reaction is red during the earlier stages of the reaction, but changes later 
to violet. As this second action can be prevented by previous heating of 
the liquid to 92°, it appears to be a true enzymic action. Zein offers 
considerably more resistance to the action of gastric juice than does 
gliadin, and it is converted into peptone-like products or zeoses, which 
are unchanged by further action of the juice. a We Ss 


The Nutritive Value of Fish in Comparison with Beef and 
its Effect on the Urine. B. Siowrzorr (Zeitsch. physikal. didtet. 
Therapie, 1910, 14, 1—20).—Fresh or smoked fish has the same 
nutritive value as beef, but salted and dried fish is less readily 
absorbed. As compared with beef, less of the nitrogen leaves the 
body as urea, and more as residual nitrogen. Urinary indican is 
increased on a fish diet, but diminished if the fish is cured. Fresh 
(but not cured) fish increases the absorption of salts in the intestine, 
and acts favourably on phosphorus and magnesium metabolism ; the 
retention of calcium is smaller on a fish diet. W. D«. iH. 


Purine Metabolism. II. The Capacity for Destroying Uric 
Acid of the Organs of Scyllium catulus. Vurrorio Scarrip1 


(Biochem. Zeitsch., 1910, 25,'296—300).—The spleen and Wolff’s bodies 
were inactive ; kidneys, stomach, intestine, and muscular tissue possess 
the capacity for destroying uric acid; in the case of the liver, the 
reaction follows the type of a unimolecular reaction. The reaction is a 
fermentative process, at any rate in the case of the liver, which 
is rendered inactive by boiling. S. B.S. 


Purine Metabolism. III. The Total Nitrogen and Purine 
Nitrogen in the Organs of Scyllium catulus. Virrorio Scarrip1 
(Biochem. Zeitsch., 1910, 25, 411—414).—The author tabulates the 
results of analyses of the principal organs, those containing the largest 
amount of purine substances being the pancreas, testicle, and spleen. 

8. B.S. 


Purine Metabolism. IV. The Behaviour of the Purine 
Substances in the Autolysis of the Liver of Scyllium catulus. 
Virrorio Scarripr (Biochem. Zeitsch., 1910, 25, 415—419).—A 
nuclease is present in the liver of Scyllium catulus which exerts its 
activity chiefly in the interval between the sixth and twenty-fourth 
hour of autolysis. The purine bases separated from nucleoproteins by 
this nuclease are so changed in the process as to lose their character of 
purine substances. Uric acid could not be detected as a product 
of the change. 8. B.S. 


The Decomposition of Cellulose in the Horse’s Caecum. 
Hernricn von Horssiin and E. J. Lesser (Zeitsch. Biol., 1910, 54, 
47—53).—Scheunert’s conclusion is confirmed, that the decomposition 


PHYSIOLOGICAL CHEMISTRY. ii. 627 


which occurs in cellulose in the cecum of the horse is due to the 
activity of micro-organisms. W. Dz H. 


Protein Degradation in the Intestine of Man. Aticr 
SrauBer (Biochem. Zeitsch., 1910, 25, 187—203).—The method was 
to observe the hourly output of urea after meals. A constant curve 
was found for normal individuals after a standard meal ; in pathological 
cases, a deviation from the normal curve was detected. In normal 
individuals, after washing out the excess nitrogen by drinking large 
quantities of fluid before the test meal, it was found that the maximum 
of urea excretion took place between the fourth and fifth hour after 
the meal ; the same fact was observed in several pathological cases. 
If degraded protein, such as peptones, be substituted for the standard 
protein of the normal meal, the maximum for the urea output is 
reached between the first and second hour after the meal. In tuber- 
culous patients, this same maximum was noticed even after a normal 
meal not containing the degraded proteins. 8. B. S. 


The Real Relation of Trypsin to Hrepsin. Kart GLAESSNER 
and Atice SrauBer (Biochem. Zeitsch., 1910, 25, 204—218).—Both the 
small and large intestine contain in the mucous membrane an albumose- 
splitting enzyme, which is present in the larger quantity in the small 
intestine. This ereptic action is not due to coli bacilli, Trypsin and 
the pancreas also contain an ereptic component. The ereptic and 
tryptic ferment actions can be separated from one another by taking 


advantage of the fact that blood-serum inhibits only the tryptic action. 
If the pancreatic duct of a rabbit is ligatured, an increase of erepsin 
will be found both in the blood and in the small intestine. If the 
pancreas is destroyed by the injection of paraffin into the gut, erepsin 
disappears from the intestine. S. B.S. 


The Influence of Sodium Glycocholate on Tryptic Di- 
gestion. G. QUAGLIARIELLO (Biochem. Zeiisch., 1910, 25, 220—238). 
—The rate of digestion was measured by means of the viscometer. No 
marked effect on the rate of tryptic digestion could be observed when 
small quantities of sodium glycocholate were added to the digestion 
mixture. S. B.S. 


The Influence of Bile Salts on the Pancreatic Digestion of 
Starch. Guuserre Buaeta (Biochem. Zeitsch., 1910, 25, 239—256).— 
The viscometer method and estimation of maltose were the chief methcds 
employed. It was found that the amount of sugar formed from starch 
as a consequence of the action of the pancreatic ferment did not 
depend on the time and amount of ferment present, being proportional 
neither to the one nor the other of these changeable factors. The 
curves therefore representing the rate of reaction are not straight lines, 
neither have they a simple logarithmic character, being similar in this 
respect to those representing the tryptic digestion of proteins. Bile 
salts exert a favourable influence on the rate of digestion, which is 
independent of the concentration of the ferment and of the time of 
digest. There is a certain optimum concentration for the favouring 
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action of bile salts, which is higher than that found normally under 
physiological conditions of digestion. 8. B.S. 


Physiology of Glands. XV. The Relationship between 
the Physico-chemical Properties of the Gland Proteins and the 
Secretive Capacity of the Glands. Leon Asner and THEODOR 
KarautLow (Biochem. Zeitsch., 1910, 25, 305—326).—The glands investi- 
gated were the pancreas and kidneys, from which the nucleoproteins 
were prepared. It was found that the internal friction of alkaline 
solutions of the nucleoprotein of kidneys was greater than that of 
those from the pancreas. Addition of electrolytes contained in blood- 
plasma diminished the viscosity of the solution of kidney nucleoprotein 
more than it did that of pancreas nucleoprotein. Dextrose showed no 
marked differential action. The conductivity of solutions of kidney 
nucleoprotein was greater than that of pancreas nucleoprotein. 
Addition of electrolytes increased the conductivity of a solution of 
nucleoproteins in V/l0-potassium hydroxide more than it did the con- 
ductivity of protein-free V/10-potassium hydroxide. The effect was 
more marked in the case of pancreas nucleoprotein solution than in 
that of kidney nucleoprotein solution. 

Measurement of #.M/.F. in gas chains showed that pancreas nucleo- 
protein combines ‘with more alkali than does kidney nucleoprotein. 
The authors explain the results by assuming that a combination of the 
nucleoprotein with electrolytes takes place, and explain the bearing of 
their results on Asher’s theory, that the granules of the secreting cells 
act as condensers for substances that are afterwards secreted. 


8. B. 8. 


The Relationship of Glycogen in the Frog’s Ovary to 
the Time of Year. Kan Karo. Glycogen in the Frog’s 
Ovary. Max Brerpsrreu (Pfliiger’s Archiv, 1910, 182, 545—579, 
580—-599).—The maximum of glycogen in the frog’s body occurs in 
October and November; it sinks during the winter, and a further 
drop occurs at the spawning season, although even then the body 
contains a good deal. The liver glycogen follows the same order. 
The weight of the ovary rises from September to March; the great 
increase of weight which occurs in April is largely due to water ; 
the glycogen of the ovary is least in the autumn and winter ; it rises 
enormously in the spring, and reaches its maximum at the spawning 
time, so that more than half of the total glycogen of the body is then 
contained in the ovary and the eggs. 

The second paper fills in some of the details in Kato’s work, the 
results of which are generally confirmed in several species of frog. 


D. H. 


Oxidations in Living Cells (Sea Urchin). Orro Warsure 
(Zeitsch. physiol. Chem., 1910, 66, 305—340).—The main estimations 
made were of oxygen; after fertilisation, the amount used by the 
egg greatly increases; the addition of phenylurethane to the sea 
water depresses cell division, but leaves the oxygen consumption 
almost unchanged. The action of various agents and reagents on 
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the oxygen consumption was investigated, such as hydrogen ions, 
hydroxy] ions, various salts and metals, etc. The results are discussed 
in relation to Loeb’s theory of fertilisation and membrane formation, 
and Overton’s theory of narcosis. The importance of intracellular 
enzymes was not confirmed. W. Dz H. 


Autolysis of Fertilised and Unfertilised Hchinoderm 
Eggs. Extas P. Lyon and L. F. Smackett (J. Biol. Chem., 1910, 7, 
371—378).—Arbacia eggs autolysed in chloroform water show an 
increase of soluble nitrogen in periods varying from days to months ; 
this occurs in acid solutions only. Fertilisation exerts little or no 
effect. More than one-sixth of the soluble nitrogen is of protein 
origin; the autolysis of phosphorus is parallel to that of nitrogen. 


With sperm a similar autolysis occurs, except in acid solutions. 
W. D. H. 


The Enzymes which Act on Disaccharides in the Human 
Embryo and New-born Child. I. Jussur Ipranim (Zeitsch. 
physiol. Chem., 1910, 66, 19—36).—In new-born children, lactase, 
maltase, and invertase are present in the mucous membrane and 
contents of the small intestine. In the contents of the large intestine, 
little or no lactase is found. Invertase appears about the beginning 
of the fourth month of fetal life, maltase at the end of the same 
month, and lactase about the eighth month. In the new-born child, 
invertase and lactase occur in the intestine only ; maltase is also present 
in the blood and pancreas. W. D. iH. 


The Enzymes which Act on Disaccharides in the Human 
Embryo and New-born Child. II. Jussur Isranm and L. 
KAUMHEIMER (Zeitsch. physiol. Chem., 1910, 66, 37—52),—Observ- 
ations by Plimmer’s method show that lactase is the last formed 
of the enzymes which act on disaccharides, and probably is the last 
digestive enzyme formed in feetal life. W. D. H. 


The Analysis of Brain, Especially with Regard to the 
Content in Cholesterol and Fatty Acids. Niro Masupa 
(Biochem. Zeitsch., 1910, 25, 161—164).—The cholesterol was esti- 
mated by Kamagawa and Suto’s method, and in addition, the water, 
solid matter, total nitrogen and phosphorus, higher fatty acids, total 
ash, and ash insoluble in water were estimated in the cerebrum, mid- 
brain, and cerebellum from brains of man, ox, horse, and pig. The 
author tabulates his results, 8. B.S. 


The Constituents of the Tissues which are Concerned 
in the Wassermann Reaction, Especially Lecithin and 
Cholesterol. Cart H. Brownine, J. Cruicksuank, and I. McKenzie 
(Biochem. Zeitsch., 1910, 25, 85—87 *).—Fresh ox-liver was extracted 
with ethyl acetate at 60°. The part that separated on cooling was 
dissolved in ether and precipitated with acetone, which treatment was 
repeated twice. The properties of the part soluble in ethyl acetate 
and those of the other fraction (“pure lecithin”) were investigated 


* and J. Path. Bact., 1910, 14, 484—502. 
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with reference to the following reactions: (a) hemolytic action, 
(b) capacity for activating cobra hemolysis, (c) inhibitory action on 
the serum complement, and (d) the capacity to act as antigen in the 
Wassermann reaction. Amongst other results, it was found that 
_ alcoholic lecithin solution is capable of dissolving relatively large 
amounts of cholesterol, and that such a solution is a very efficient 
substitute for the ordinary tissue extract in Wassermann’s reaction. 

8. B.S. 


Investigations on Smooth Muscle (Dog’s Oesophagus). II. 
Action of Cations. G. Frenca. III. Replacement of Calcium 
in So-called Physiological Fluids. Giuseppe Buetia (Zettsch. Biol., 
1910, 54, 230—248, 249—268).—II. The cations investigated fall 
into two groups: (1) those which increase muscular tonus—potassium, 
calcium, strontium, barium, and mercury; (2) those which have the 
opposite effect—lithium, ammonium, sodium, magnesium, manganese, 
cobalt, nickel, zinc, and cadmium. There is a difference of intensity 
’ in the actions of the various metals, in the reversibility of the action, 
and in the antagonism of members of the two groups. 

III. The replacement of the potassium in Ringer’s fluid by various 
other metals was investigated, but the only one found to give equally 
good results was cesium. W. D. H. 


The Presence of Iron-containing Lipoids in the Spleen. 
Rozert Burow (Biochem. Zeitsch., 1910, 25, 165—170).—The chief 


lipoid isolated from human spleen was a saturated compound 
containing 1°37% phosphorus, 0°41% iron, and 1:23% nitrogen 
(N:P=2:1). In addition, two other iron-containing unsaturated 
phosphatides were obtained, together with jecorin, lecithin, and 
cholesterol, The author does not give the methods of preparation. 

8S. B.S. 


Adrenalectomy and Glycosuria. Huen MoGuican (Amer. J. 
Physiol., 1910, 26, 287—-294).—Removal of the adrenals in rabbits 
renders the production of salt glycosuria impossible, while phloridzin 
glycosuria occurs readily. Removal of the adrenals in dogs makes the 
production of salt glycosuria difficult, but not impossible, and in cats 
the same operation does not modify the production of salt glycosuria. 

WwW. D. &. 


The Cholesterol Ester of the Horny Layer. P. G. Unna and 
L. GotopEtz (Biochem. Zeitsch., 1910, 25, 425—426).—The authors 
aver that Salkowski’s discovery of esters of palmitic acid in specimens 
from cases of dermatitis exfoliativa is not definitely substantiated, 
chiefly on the ground that a lanolin ointment might have been 
employed in the treatment of these cases, and that the palmitic esters 
were derived from this source. S. B.S. 


The Cholesterol Esters of the Horny Layer. Ernst 
Satkowsk1 (Biochem. Zeitsch., 1910, 25, 427—428).—A reply to Unna 
and Golodetz (preceding abstract), The author denies the possibility 
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of the palmitic ester having been derived from lanolin on the ground 
that the latter on extraction with 93% alcohol never yields snow-white 
needles melting at 77—78°. 8. B. 8. 


The Importance of Iron for Anima) Oxidations. Ernst 
Masine (Zettsch. physiol. Chem., 1910, 66, 262—-264).— Whether cells 
and cell nuclei or their nucleoproteins ‘contain iron has been answered 
differently by former workers. In the present research, cells were selected 
rich in nuclear material, and from organs (generative organs) where 
oxidation is vigorous ; care wasalso taken to avoid contamination with 
hemoglobin. The sperm of the sea urchin and salmon, and the eggs 
of the sea urchin, contain the merest traces of iron, in many cases not 
more than there is in sea-water; it is regarded as doubtful whether 
iron is really important for oxidative processes. W. D. iH. 


The Influence of Certain Toxins and Antitoxins on the 
Oxidising and Reducing Capacities of the Tissues. I. ANDREA 
Pitint (Biochem. Zeitsch., 1910, 25, 257—261).—The action of 
diphtheria- and typhus-toxins on the oxidation and reduction processes 
in rabbits was investigated. The oxidation processes were investigated 
by Nencki’s method, namely, by determining the amount of phenol 
excreted after the injection of benzene in the animals. The reduction 
processes were investigated in both the alcoholic and aqueous extracts 
of the muscular tissue by the method of Helier and Richet. Both 
typhus- and diphtheria-toxins were found to increase the reduction 
capacity, and diminish the oxidising capacity of the tissues. 

8. B. 8. 


Glycolytic Process with Reference to the Work of Stoklasa, 
Oppenheimer, and Rosenberg. J. De Meyer (Zentr. Physiol., 1910, 
23, 965—974).—Mainly polemical. ‘The views advanced may be 
summarised as follows: The glycolytic power of the tissues is not 
proved to be due to an enzyme secreted by the tissue cells, but is 
probably the result of the action of an enzyme in the blood on these 
tissues. he pancreas does not form a glycolytic enzyme, but the 
favourableaction of pancreatic extracts on the glycolysis produced by 
blood is due to the presence of an amboceptor or activator in the 
pancreatic extracts. W. D. H. 


The Amount of Choline in Animal Tissues. Tosaxu 
Kinosuita (Pfliiger’s Archiv, 1910, 132, 607—631).—The delicacy of 
the various tests which have been proposed for choline are compared. 
For quantitative purposes, Lohmann’s method of preparing it from the 
tissues was employed; it is then weighed as the gold compound, 
various precautions to prevent loss being described. The ‘intestine, 
pancreas, spleen, muscle, liver, kidney, and lung all contain choline in 
amounts varying from 0°01 to 0:03%. W. Dz. H. 


Adenase and its Relationship to the Origin of Hypoxan- 
thine in the Organism. Cari VéerTLin and WattsErR Jongs (Zeitsch. 
physiol. Chem., 1910, 66, 250—256).—It is pointed out that the 
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existence of hypoxanthine in a tissue is not a necessary proof of the 
existence of adenase, an enzyme which converts adenine into hypo- 
xanthine. There are cases, for instance, dog’s muscle, where adenase is 
absent and hypoxanthine present. The importance of the purine 
enzymes seems to have been exaggerated ; at any rate, the following 
facts point to the existence of other factors as well: 1. The organs of 
the rat show no purine enzymes ; nevertheless rat’s urine contains uric 
acid. 2. The organs of the ape contain such enzymes, but the urine 
contains little or no uric acid. 3. Ascoli’s work on the physiological 
synthesis of uric acid shows that this may occur when neither a purine 
ring nor a purine enzyme is present. W. D. H. 


A New Mode of Formation of 8-Hydroxybutyric Acid in the 
Animal Organism. Henry D. Dakin (Journ. Amer. Medical 
Association, 1910, 54, 1441).—The author finds that acetoacetic acid 
is reduced to f-hydroxybutyric acid in the animal organism. In 
experiments in which a quantity of about 10 grams of acetoacetic acid 
in the form of its sodium salt (8% solution) was injected intravenously 
into cats and small dogs in the course of four to six hours, the urine 
secreted during this period was found to contain more than 1 gram of 
l-B-hydroxybutyric acid. 

B-Hydroxybutyric acid and acetoacetic acid are thus mutually inter- 
convertible in the animal organism according to whether oxidation 
or reduction takes place. Since 8-hydroxybutyric acid when present in 
the urine of diabetics is almost invariably accompanied by acetoacetic 
acid, it is possible that some part of the former acid may be derived 
by the reduction of acetoacetic acid. W. D. H. 


Origin of the Brown Pigment in the Integument of the 
Larva of Tenebrio molitor. Ross A. Gortner (J. Biol. Chem., 
1910, '7, 365—370).—The process of coloration in the larva is due to 
the interaction of an oxydase and a chromogen; it proceeds in the 
absence of life. It can be inhibited by carbon dioxide and by 
nitrogen, but proceeds again when oxygen is admitted and: the 
inhibitor removed. The chromogen resembles tyrosine in being not 
precipitable by phosphotungstic acid. In the pupa stage, the chromo- 
gen is absent, but tyrosinase is present both in the pupa and the 
beetle, A phenolic substance is present in the larva, as also are 
substances capable of uniting with diazo-compounds to form azo-dyes. 

W. D. iH. 


Chemistry of Acute Falls in Weight. Relationships between 
Water and Salts in the Organism. Lupwic TosiEr (Arch. exp. 
Path. Pharm., 1910, 62, 431—463).—Acute loss of body-weight was 
produced in dogs by the administration of large doses of magnesium 
sulphate, and death ensues in a few days when the body has lost from 
25 to 30% of its weight. The skinand muscles lose most weight, 65% 
of the total, and half of this is due to loss of water. These parts, 
however, contain after death 65 to 75% of water, the normal figure 
being 55%. The different mineral constituents are lost in varying 
proportions, the greatest loss next to water falling on the«chlorine 
and potassium. Similar conditions obtain after great loss of water 
by the skin. W. Dz. H. 
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Biological Differentiation of Milk and Milk Proteins. Frirz 
KouuMeyver (Zeitsch. Biol., 1910, 54, 64—90).—The capacity to unite 
with complement renders it possible to differentiate milks biologically ; 
the action is specific, and each protein (caseinogen and the albumin- 
globulin complex) has its own special action. Milk can by this means 
be distinguished from serum. In addition to the specific milk proteins, 
proteins are present in the milk identical with those in the blood, and 
such proteins are more abundant in colostrum than in fully formed 
milk. Milk which has been boiled can also be used for the preparation 
of an anti-serum which reacts with boiled and raw milk. The union 
with complement of milk antisera, and the action of the antigens does 
not appear to be dependent on the calcium present. W. D. iH. 


Comparative Investigation on the Composition of Case- 
inogen from Human and Cow’s Milk. Emit ApprerHALpEN and 
Leo LanesteEin (Zettsch. physiol. Chem., 1910, 66, 8—12).—So far as 
total hydrolysis is concerned, the yield of individual amino-acids 
indicates no difference in the composition of the caseinogen of cow’s and 
human milk. W. D. iH. 


Comparison between the Mode of Action of Certain 
Retarding Salts and the Proteins of Milk Coagulable by 
Heat on the Coagulation by Rennets of Boiled Milk. C., 
GERBER (Compt. rend., 1910, 150, 1357—1360. Compare this vol., ii, 
527).—An account of further experiments in support of the theory 
previously advanced, that those substances which protect fresh milk 
from coagulation by ferments which act on boiled milk do so by 
combining with the casein, and are not strictly speaking anti-ferments. 
Boiled milk containing small quantities of salts of copper, silver, mercury, 
gold, or metals of the platinum group behaves towards ferments 
precisely as fresh milk. in the absence of these substances. The 
protective influence of these salts closely resembles that exerted by 
those proteins of fresh milk which are rendered insoluble by the action 
of heat. W. O. W. 


Ferments of Milk and their Origin. Jutius WontcEemutH and 
Micwaet Srricu (Sttzungsber. K. Akad. Wiss. Berlin, 1910, 520—524), 
—It is known that the milk of most animals contains carbohydrate- 
and fat-splitting ferments, and also an oxydase, reductase, and catalase. 
A proteoclastic enzyme has so far not been found. The casease of 
Duclaux, which possesses the property of dissolving the casein coaguluin 
formed by rennet, is not normally present in fresh milk, but is the 
product of the growth of a definite organism. The galactase of Babcock 
and Russell (compare Abstr., 1900, i, 712) has similar origin. The 
statement of Spolverini that milk contains pepsin and trypsin, and the 
researches of Moro are similarly discredited. The authors succeeded 
in demonstrating the presence of a glycyl-tryptophan-splitting 
ferment in human milk, and in the milk of the rabbit, cow, goat, and 
guinea-pig. It was found most abundantly in the first twojinstances. 
The ferment is killed in fifteen minutes at 65—70°, but withstands 
peptic digestion. The rdle of this enzyme in the economy of infantile 


li. 634 ABSTRACTS OF CHEMICAL PAPERS. 


nutrition is at present open to question. The possibility of accurate 
quantitative estimation of diastase in these liquids Jed the authors to 
endeavour to discover the origin of these milk ferments by the exam- 
ination of the diastatic content of the blood, urine, and milk of various 
animals. Guinea-pigs have more diastase in their blood than dogs, dogs 
more than rabbits.: The diastatic content of the milks of these animals 
is, however, in the reverse order. From one woman, milk, blood, and 
urine were obtained. The diastatic contents of these liquids were of 
the order 200 :1:1 during the earlier period of lactation, and at a later 
period a comparison of milk and blood gave the value of diastatic 
activity 10:1. Colostrum contains even more diastase than milk 
during earlier lactation. Cow's and goat’s milk contains no diastase, 
although the blood of these animals has the same diastatic content as 
that of woman. The conclusion is drawn that the mammary glands of 
some animals have special capacity for secretion and excretion of blood- 
diastase, although most of the milk diastase, where it occurs, is elaborated 
in these glands. It is suggested that these glands are the seat of 
formation of the other enzymes present in milk. That blood diastase 
can pass into milk was shown by direct experiment. In three instances 
it was demonstrated that ligaturing the pancreatic duct of a bitch in 
early lactation produced a great increase of diastase in the blood, urine, 
and milk. The increase in the blvod was much greater than that in 
milk. The diastatic content of the milk and of the blood returned to 
normal simultaneously. G. S. W. 


Accidental Presence of Thiocyanates in Milk and their 
Origin. _ E. D. Sta@cxuin and CrocHETELLe (Compt. rend., 1910, 150, 
1530—1531). —Samples of milk showing a rose-red coloration were 
found to contain thiocyanates. The presence of these substances was 
traced to the occurrence of mustard oil (from Cruciferae) in cattle- 
cakes on which the cows had been fed. WwW. W. 


The Fate of the Intermediate Uric Acid in Human Meta- 
bolism, and the Allantoin Content of Human Urine; the 
Recognition and Stability of Allantoin. Wuituetm WiecHowskI 
(Biochem. Zeitsch., 1910, 25, 431—459. Compare Abstr., 1907, ii, 
284).—In dogs, nucleic acid given by the mouth is converted, almost 
quantitatively, into allantoin. Rabbits yield only 40—50% of the 
nitrogen of nucleic acid in this form. Normal human urine may 
contain from 5—50% of the ingested purine nitrogen as uric acid. 
Given subcutaneously, uric acid appears as allantoin for the most part 
in the case of the dog and rabbit, whilst in the human being about 90% 
is excreted unaltered, a small fraction not being recovered. The 
author, disagreeing with Schittenhelm and others, asserts that allantoin, 
as in other mammals, is produced in the purine metabolism of the 
human being, but in so small an amount that uric acid must be 
regarded as the main channel of excretion of purine nitrogen. In 
the method employed, the urine is put through a lengthy series of 
precipitation processes in which phosphotungstic acid and mercury, 
lead, and silver salts are employed. Finally, the free allantoin is 
recrystallised from hot water and weighed. A critical examination 
of the method and its suggested modificatigns is given. 
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Pure allantoin undergoes slight decomposition when boiled in solution 
in distilled water. In a similar manner to uric acid, it yields oxalic 
acid on shaking with alkali hydroxides. It reduces solutions of certain 
metallic salts, yields glyoxalic acid on oxidation, and may be used 
instead of that acid in the Adamkiewicz’s reaction. G. 8. W. 


Chylous and Pseudo-chylous Ascites. R. L. Mackenziz WALLIs 
and H. A. Scuéipere (Quar. J. Med., 1910, 3, 301—312).—The milky 
appearance of a pseudo-chylous ascitic fluid is due to a lecithin- 
globulin complex which is held in suspension by the inorganic salts 
present ; removal of the latter by dialysis precipitates the complex, and 
the opalescence disappears. The milky appearance is not due to free 
fat, lipoids, or mucinoid material. W. D. 4H. 


The Etiology of Beri-Beri. S. Kasrura and Orro RosenHEm 
(J. Hygiene, 1910, 10, 49—-55).—Beneficial results have been achieved 
in Japan by merely replacing a certain percentage of rice by other 
nitrogenous foodstuffs (meat or barley); this is strongly in favour 
of the view that the disease beri-beri is not produced by a specific 
poison in rice, but by the unphysiological nature of a rice diet. 
Rice is poor in calcium and phosphorus; its nitrogen percentage 
is not markedly lower than that of barley. The beneficial results 
of tbarley might therefore be due to the nature of its proteins. 
The gliadins or alcohol soluble proteins in barley are represented by 
hordein, and they are absent in rice, and, possibly, this absence will 
explain the non-efficiency of a rice diet. On this hypothesis, experi- 
ments on fowls were undertaken with white or peeled rice from Japan. 
A simple diet of this rice causes in these birds a fatal disease identical 
with, or very similar to, beri-beri, independently of influences of 
climate or locality ; the addition of hordein in the quantities used, or 
of large quantities of calcium carbonate or phosphate, did not, how- 
ever, prevent the disease. W. D. H. 


Biochemistry of Growth. I. The Total Nitrogen Meta- 
bolism of Rats Bearing Malignant New Growths. II 
Distribution of Nitrogenous Substances in Tumour and 
Somatic Tissues. WiLHeLM CrAmER and Haro_p PRINGLE (Proc. 
Roy. Soc., 1910, B, 82, 307—315, 315—320).—Less nitrogen is 
necessary to build up tumour tissue than the same weight of somatic 
tissue. Animals with tumours maintain a positive nitrogen balance, 
and the nitrogen retention increases with the size of the tumour. 
The tumour cells have no speciai affinity for nutritive material, nor 
do they proliferate at the expense of the other tissues; their 'nitro- 
genous material is derived from a sparing action on protein meta- 
bolism. No evidence of a toxin was found. Weight for weight 
cancer cells contain only about three-quarters of the protein in 
ordinary tissue cells, sothat a large mass of tumour is built from a 
comparatively small weight of protein food; the abiuretic products, 
however, are slightly more abundant in cancer than in normal cells. 
Foetal tissues and probably other rapidly growing tissues have also a 
relatively low nitrogen percentage. W. D. H. 
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Peptolytic Enzymes in Cancer and, other Tumours. III. 
Emit ABDERHALDEN and FLorentTiIN Mepicreceanu. IV. E. ABDER- 
HALDEN and Lupwic Pincussoun (Zeitsch. physiol. Chem., 1910, 66, 
265—276, 277—283).—III. The various tumours of rats and mice 
investigated always contain peptolytic enzymes, but with one exception 
no difference between these and those of normal liver cells were 
noted. In some cases, the tissue juice of ulcerated tumours acted 
more vigorously than that of non-ulcerated tumours. The exception 
just alluded to is that the juice of all the mouse tumours and most 
of those from rats produces cleavage of silk-peptone, whereas that of 
normal tissue does not. ‘he serum of normal rats cleaves glycyl-l- 
tyrosine and di-leucyl-glycine; that of mice cleaves the first-named 
dipeptide ; the second was not investigated. It is probable that the 
serum of dogs (which normally contains no peptolytic enzymes) with 
tumours contains such enzymes. 

IV. The difference just noted in animal tumours holds also for 
those in man, and may be of diagnostic value. W. Dz. H. 


Effect of Electric Bath Treatment of the Insane on the 
Urinary Creatinine. R. L. Mackenzie Wattis and Epwin 
Goovatt (J. Mental Sci., April, 1910).—The excretion of creatinine 
in the insane is usually low ; it is not influenced by ordinary warm 
baths, but electric baths using ‘the sinusoidal current slightly increase 
it, possibly by the effect on the muscles. W. D. H. 


Choline in Pathological Cerebro-spinal Fluid. Max 
KavurrMann (Zeitsch. physiol. Chem., 1910, 66, 343—344).—The 
present tests for choline are not regarded as satisfactory, but the 
base which has been described as such in normal and pathological 
cerebro-spinal fluid is “certainly not choline.” ‘What it is is left 
uncertain, as the author had the misfortune to lose the greater part of 


the substance he had collected from six and a-half litres of fluid. 
W. D. H. 


The Non-coagulable Nitrogen of Sera of Normal, Syphylitic, 
and Tumour Cases. M. ‘Takemura (Biochem. Zeitsch., 1910, 25, 
505—507).—An investigation of the “non-coagulable nitrogen” of 
certain normal and pathological sera before and after autolysis at 55°, 
The ‘total nitrogen” of serum from patients with tumours is not 
greater than in normal cases. Before autolysis, there is more 
coagulable nitrogen than the normal in carcinoma cases. After 
autolysis, the sera of carcinoma cases again gave higher ‘non- 
coagulable nitrogen ” values than the normal and sarcoma cases; in 
three syphylitic cases having a positive Wassermann reaction, the 
sera had normal values ; in three cases of paralysis were found still 
more non-coagulable nitrogen than in the cancerous patients. 


G. S. W. 


Phosphorus-content cf Sera in Normal, Syphylitic, and 
Carcinoma Cases. M. Takemura (Biochem. Zeitsch., 1910, 25, 
508—509).—Small differences were observed between the values for 
the total phosphorus-content of the sera examined. Those giving a 
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positive Wassermann’s reaction for syphylis contained more phosphorus 


than normal. The sera of carcinoma patients gave similar results. 
G. 8. W. 


Behaviour of Elementary Sulphur in the Animal Organism. 
Artur Konscugce (Arch. exp. Path. Pharm., 1910, 62, 502—517).— 
Administration of sulphur to dogs produces a rise in the total 
sulphates and the “neutral sulphur” of the urine, as previous 
observers have stated. There is also a marked increase in the ethereal 
sulphates, due almost exclusively to increase in the phenolsulphuric 
acid ; the indoxyl sulphate hardly alters at all. The urinary nitrogen 
is unaltered. The drug almost always produces diarrhea, and the 
sulphates of the feeces are increased. W. D. iH. 


The Formation of Ethereal Sulphates from Thiocarb- 
amide. Niro Masupa (Zettsch. physiol. Chem., 1910, 67, 28—34).— 
Thiocarbamide given subcutaneously in rabbits increases the ‘‘ neutral 
sulphur” of the urine markedly ; it is also in part found as such, and 
part as ethereal sulphate. Increase in the latter is therefore not 


primarily due to administration of phenol, as some have supposed. 
W. D. H. 


The Composition of Blood, Urinary Excretion, and Lymph 
Formation after the Intravenous Injection of Solutions of 
Colloids alone and in Conjunction with Crystalloids. ANGELO 
PUGLIESE (Zettsch. Biol., 1910, 54, 100—152).—The diuretic action of 
hypertonic solutions of sodium chloride shows very small changes 
whether the salt is injected into the blood alone or in combination 
with gelatin and gum arabic, but the excretion of the salt occupies 
a longer time. The solids of the blood undergo a diminution if the 
salt solution is hypertonic or hypotonic and mixed with the colloid ; 
in the former case, the osmotic pressure is raised, and in the latter 
it falls: this outlasts the diuretic effect. If the salt alone is injected, 
the blood is at first diluted, but soon it becomes more concentrated. 
The crystalloid and colloid mixture also causes a great increase in the 
lymph flow, and the osmotic pressure and chloride concentration of 
the lymph are raised. W. D. H. 


Decomposition of Chloroform in the Organism. Mauvrice 
Nictoux (Compt. rend., 1910, 150, 1260—1263).—From experiments 
on dogs, in which the animals were placed in a globe and treated with 
air containing a known proportion of chloroform vapour, the total 
amount of chloroform eliminated also being determined, the author 
arrives at the conclusion that during anesthesia and the period 
of recovery about 50% of the chloroform fixed by the blood and tissues 
undergoes decomposition. Experiments in which anesthesia was 


effected by ingestion of chloroform water led to the same result. 
W. O. W. 


The Behaviour of Furylpropionic Acid in the Animal Body. 
Takaok1 Sasaki (Biochem. Zeitsch., 1910, 25, 272—283).—After 


li. 638 ABSTRACTS OF CHEMICAL PAPERS. 


administration of furylpropionic acid to a dog, furylacryluric acid was 
the main product recovered in the urine, the quantity obtained being 
equivalent to 21°5% of the furylpropionic acid administered. About 
18:5% was recovered as pyromycuric acid, so that about 40% of the 
furylpropionic acid administered escaped destruction. The author 
gives synthetical methods for preparing the various substances in 
question. Pyromycuric acid (m. p. 165°) was obtained by the action 
of pyromucyl chloride on glycine. Furylacryluric acid (m. p. 218—219°) 
was obtained by the action of furylacryl chloride (m. p. 34°) on 
glycine, and furylpropionyluric acid (m. p. 118°) by the reduction by 
sodium amalgam of furylacryluric acid. 8. B. 8. 


Pharmacological Action of Harmaline. James A. GuUNN 
(Zrans. Roy. Soc. Hdin., 1910, 47, II, 245—272).—Harmaline 
resembles quinine in being relatively much more toxic to mammals 
than to frogs. In the cases of the guinea-pig, rabbit, and cat, doses 
exceeding about 0°1 gram per kilogram were fatal, whilst for frogs 
the minimum lethal dose is 0°25 gram per kilogram. The pharmaco- 
logical action of the substance also resembles quinine, in that it is of a 
non-selective type; it affects specialised tissues, such as voluntary 
muscle and the muscle of the heart, blood vessels, and uterus, and the 
cells of the central nervous system, whilst its action on less highly 
differentiated cells (protozoa, ciliated epithelium) has already been 
observed. In frogs, lethal doses rapidly produce paralysis of respira- 
tion, and in mammals, arrest of respiration due to paralysis of the 


respiratory centre is the chief cause of death from harmaline poisoning. 
R. V.S. 


The Behaviour of Mono-palmityl-/-tyrosine, Distearyl-/-tyro- 
sine, and p-Aminotyrosine in the Organism of an Alcap- 
tonuric Person. Emi AspERHALDEN and Rupotr Massint (Zettsch. 
physiol. Chem., 1910, 66, 140—144).—The question whether the 
compounds of fatty acids and aromatic amino-acids can be broken up 
by the body cells was investigated by giving them to an alcaptonuric 
patient ; in spite of a deleterious effect which they exert on meta- 
bolism, the question is answered in the affirmative, for the homo- 
gentisic acid which originates from tyrosine was increased in the 
urine, 

A similar result as judged by an increase in the reducing power of 
the urine followed the administration of p-aminotyrosine, 

W. D. H. 


Pharmacological Properties of Picric Acid. Francesco 
Moro.gsE (Arch. Farm. sperim. Sct., 1910, 9, Reprint, 47 pp.).—With 
both leucocytes and infusoria, picric acid in the concentration 1 : 2000 
coagulates the protein matter, and thus exerts an immediate fixing 
action, At the concentration 1 : 10,000, the acid does not injure the 
vitality of the infusoria, on which it exerts a marked negative chemo- 
tactic action; with the leucocytes, the vital manifestations are 
depressed and death ultimately caused, owing to the solution of the 
protoplasm, the same action being produced, although more slowly, at 
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the concentration 1 : 20,000. In the proportion 1 in 30,000, the acid 
is inactive towards the leucocytes. Picric acid has an astringent 
action superior to that of zinc sulphate, alum, or lead acetate, and 
almost equal to that of basic lead acetate. The acid is possessed of 
considerable diffusivity, owing to the fact that it is an electrolyte. 
The permeability of the cornea to picric acid is very slight, and less 
than that of the conjunctiva. t. E. 


Pharmacological Action of Protocatechyltropeine. CHARLES 
R. Marswatt (Trans. Roy. Soc. Edin., 1910, 47, II, 273—285. 
Compare Jowett and Hann, Trans., 1906, 89, 364).—From experi- 
ments on anesthetised rabbits and cats, and on frogs, the author finds 
that protocatechyltropeine when subcutaneously administered paralyses 
the vagal endings in the heart, but is much less powerful than atropine 
or even homatropine. In certain doses, it paralyses the respiration 
temporarily ; this action is due to paralysis of the respiratory centre, 
and not to a peripheral action. A gradual fall of blood pressure 
usually occurs, but this does not seem to be connected with the action 
on the respiration. In cats, a rise of blood pressure is sometimes 
observed, owing to the paralysis of the vagal endings. It was not 
found possible to show any separate pharmacological actions of the 
two groupings in the compounds. R. V. &. 


The Behaviour of Phloridzin after Extirpation of the 
Kidneys. Kari Guarssner and Ernst P. Pick (Pfliiger’s Archiv 
1910, 183, 82—86).—Polemical against Leschke (this vol., ii, 530). 
The authors considers that his work, so far from contradicting, 
confirms their own. W. D. H. 


Strophanthus sarmentosus; its Pharmacological Action 
and its Use as an Arrow Poison. Sir Tuomas R. Fraser and 
Auister T. Mackenzie (Zrans. Roy. Soc. Hdin., 1910, 47, II, 
341—410).—The alcoholic extract of the mature seeds of this plant 
contain a substance having the properties of a glucoside. On adding 
concentrated sulphuric acid to the dry extract, a brown colour, 
becoming violet, is developed. The pharmacological action of the 
extract is very similar to that of S. hispidus (compare Abstr., 1890, 
262), the chief features of its action being the effects on the heart and 
skeletal muscles, Certain arrow poisons used in Nigeria, and said to 
be prepared from this plant, were found to behave physiologically in 
the same way as the alcoholic extract, so that in all probability they 
are obtained from that source. R. V.S. 


Pharmacological Action of Tutu, the Toot Plant of New 
Zealand. Cartes R, Marswauu (Zrans. Roy. Soc. Ldin., 1910, 
47, II, 287—316).—The author has arrived at conclusions in agree- 
ment with those of Fitchett and Malcolm (Abstr., 1909, ii, 919) in 
respect of the experiments common to both investigations. The 
epileptiform convulsions caused by tutin are mainly of cortical and 
pontine origin, and the convulsions arising in the pons are very 
susceptible to anesthetics. In rabbits, all doses which produce an 
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obvious action cause a fall of body temperature. When heated on the 
water-bath for three hours with a 1% solution of hydrochloric acid, or 
when raised to boiling temperature with 1% sodium hydroxide or 
0°05% calcium hydroxide, tutin is decomposed, and the decomposition 
products have no physiological action. Coriamyrtin, which is obtained 
from another species of Coriara (C. myrtifolia), is a more powerful 


convulsant than tutin, and it is more rapid and transient in its 
action, R. V.S8. 


Influence of Dietary Conditions on Physiological Resist- 
ance. Neus B. Foster (J. Biol. Chem, 1910, '7, 379—419).— 
Some dogs were fed liberally, others scantily, on protein in order to 
test their relative resistance towards abrin and ricin poisoning. The 
total number of experiments is too small to exclude other factors, such 
as breed, idiosyncrasy, etc., for whether they succumbed or survived 
was not related at all to their diet. W. D. H. 


The Toxicity of Atoxyl. K. Muto (Arch. exp. Path. Pharm., 
1910, 62, 494—-501).—The lethal dose fora mouse weighing 10 grams 
is 0°003—0-005 gram ; for a frog weighing 15 grams, about 0°005, and 
for rabbits about 0°2—0°3 gram per kilo. of body-weight. In dogs the 
most marked post-mortem signs are congestion and hemorrhages in 
kidney, intestine, and heart. Estimations of the amount of the drug 
which passes into the urine in rabbits are given. W. D. iH. 


Biochemical and Therapeutical Studies on Trypanosomiasis. 
Anton Brent and Maximitian Nigerenstein (Ann. Trop. Med. and 
Parasit, 1909, 3, 395—-420).—The following conclusions were drawn 
as to the action of atoxyl: (a) after injection, a comparatively small 
amount combines through the amino-group with serum proteins and 
forms “atoxyl-serum”; the greater part is secreted in the urine 
partly unchanged as p-aminophenylarsinic acid, partly oxidised 
in the form of p-hydroxyphenylarsinic acid and as hydroxycarbamino- 
phenylarsinic acid, and partly as free inorganic arsenic; (b) from 
atoxyl-serum, arsenic is set free through an oxidation process caused 
by the oxidative ferments present, and probably also by trypanosomes, 
whereby the aromatic nucleus is destroyed; (c) at the same time 
reduction takes place in the intestines, whereby atoxyl is reduced to 
aniline and arsenious acid; (d) the arsenic which is formed by 
oxidation acts in the nascent state on the trypanosomes. 

The authors have investigated the trypanocidal action of a large 
number of other arsenic compounds and dyes on various animals, but 
without finding any with distinctly marked action. The substances 
investigated include acetylated atoxyl, salicylyl-atoxy], formyl-atoxy], 
sodium-p-hydroxyphenylarsinate, disodium azobenzene-4-arsinate, tetra- 
sodium phenazine-4-arsinate, sodium di-p-aminophenylarsinate, sodium 
4-acetylamino-3-methylphenylarsinate, and various derivatives of the 
same, and certain antimony compounds. 

The authors give a résumé of various investigations on the 
resistance to atoxyl acquired by trypanosomes, and conclude that 
the immunity is often acquired against the ‘ atoxyl-serum,” and the. 
resistance only holds good in the animal in which it is acquired. 
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They also give results of experiments on the time required for 
destruction of the trypanosomes in the bodies of various animals, and 
on the value of sub-inoculations. S. B. 8. 


The Physiological Action of Cyanamide and Some of its 
Derivatives. Apert Sturzer and Juius Séxt (Biochem. Zeitsch., 
1910, 25, 215—219).—The toxic dose of cyanamide for guinea-pigs was 
0-4 gram per kilo. of weight. Dicyanamide given per os to a dog in 
doses of 5 grams per kilo. of weight, administered over five days, 
produced no toxic effect ; toxic effects were observed, however, on 
guinea-pigs with smaller doses. The hydrochloride of guanylearbamide 
was also non-toxic to dogs in relatively large doses, but produced toxic 
effects on guinea-pigs in smaller doses. Diguanidine hydrochloride, 
guanylcarbamidesulphonic acid, and guanidylacetic acid were found to 
be von-toxic. 8. B.S. 


Toxolecithides. Junius Morcenrorn and R. Kaya (Biochem. 
Zeitsch., 1910, 25, 88—119).—The experiments tend to show that the 
hemolytic action of cobra-poison is of two-fold nature, and can be 
activated either by a serum complement like an ordinary amboceptor 
or by means of lecithin. The following facts support this hypothesis : 
hemolysis in presence of serum takes place only at higher tempera- 
tures, whereas that in presence of lecithin takes place at 0°; if the 
cobra poison is heated to 80°, it almost loses its capacity of being 
rendered hemolytic by the addition of the serum complement, 
whereas the property of being rendered hemolytic by lecithin remains, 
although weakened; on treatment with acids or alkalis, the 
amboceptor-like property is destroyed, whereas the power of being 
rendered hemolytic by lecithin remains intact after treatment with 
acids, and is destroyed to a small degree after treatment with alkalis. 
Os allowing the cobra poison to remain with complement before adding 
the blood-corpuscles, the former is destroyed and no hemolysis takes 
place. The complement-destroying property of the poison can be 
inhibited by a specific anti-toxin, such as Calmette’s serum, which also 
inhibits the amboceptor-like function as regards hemolysis. The 
amboceptor-like action of the poison is not typical, in that the 
supposed amboceptor cannot be bound by the blood-corpuscles, even in 
the presence of the complement; neither could any oe of the 
lecithide with blood-corpuscles be demonstrated. 


Chemistry of Vegetable Physiology and Agriculture. 


Does Water Sterilised by Ultra-violet Light contain 
Hydrogen Peroxide? Sterilising Power of Hydrogen Per- 
oxide. Juxes Courmont, Tu. Noaier, and A. Rocwaix (Compt. rend., 
1910, 150, 1453—1454. Compare Abstr., 1909, ii, 753).—The length 
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of time required to produce appreciable amounts of hydrogen peroxide 
when a quartz-mercury lamp is immersed in water renders it unlikely 
that the sterilising action of ultra-violet light is due to the formation 
of this substance. The authors were unable to detect hydrogen 
peroxide in water which had been in contact with the lamp for twenty 
minutes. Water containing Bacillus coli, which was sterilisable by 
ultra-violet light in a few seconds, required to be treated with 1188 
grams of hydrogen peroxide per litre for three hours in order to 
become sterile. W. O. W. 


The Kinetics of the Killing of Bacteria in Oxygen of 
Varying Concentrations and at Different Temperatures. 
THEopoR Pavut, Gustav Birstern,and Anton Reuss (Biochem. Zeitsch., 
1910, 25, 367—400).—The rate of death (disinfection rate) of dried 
bacteria (staphylococci) in oxygen-nitrogen mixture follows the equation 
of a unimolecular reaction, by means of which the constant for the 
rate of disinfection can be calculated. This constant is approximately 
proportional to the square-root of the oxygen concentration. The rate 
of death of staphylococci follows the same law as the slow oxidation of 
phosphorus. The temperature-coeflicient of the disinfection rate 
is not constant, but increases with increasing temperature between 
18° and 37°. The deviation of disinfection processes from Henry’s law 
is attributable to the dissociation equilibrium of oxygen : O, = 20. 
Adsorption isotherms can also be employed to explain the deviation. 


The decrease of the temperature-coefficient of the disinfection rate 
also suggests the action of adsorption processes. The ‘‘ garnet method” 
of Kroénig and Paul for studying disinfection phenomena (Zeitsch. Hyg. 
Infectk., 1897, 25, 1) has proved itself of value in this research. 

; 8. B.S. 


- 


Variability of the Proteolytic Power of the Anthrax Bacillus. 
JEAN BrELECKI (Compt. rend., 1910, 150, 1548—1550).—Successive 
cultures of anthrax bacillus taken from the same colony show gradu- 
ally decreasing proteolytic activity, probably through inhibitory action 
of the peptone in the medium. Ina medium containing no peptone, 
the proteolytic power shows little change with successive cultures, but 
increases if these are carried out alternately with peptone-containing 
and peptone-free solutions. The products of autolysis appear to 
stimulate diastatic activity, but new generations of the bacillus destroy 
the enzyme formed by the older ones. W. 0. W 


Determination of Volatile Acids in Fermentation Products 
of Certain Microbes by Duclaux’s Method. G. Sexiper (Compt. 
rend., 1910, 150, 1267—1270).—With certain reservations the amount 
of volatile acids formed during putrefactive decomposition by bacteria 
is a characteristic of the particular bacillus present; especially 
is this the case with B. butyricus. Results in many cases, however, 
depend on the character of the medium ; thus, to obtain constant values 
for B. butyricus, calcium carbonate must always be present. 


W. O. W. 
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Emulsion Levulan, the Product of the Action of Visco- 
saccharase on Sucrose. Martinus Beyerinck [and |), C. J 
Mingman] (Proc. K. Akad. Wetensch. Amsterdam, 1910, 12,1 795—798. 
Compare this vol., i, 450).—Solutions of sucrose in tap water con- 
taining traces of potassium nitrate and phosphate inoculated with 
B. mesentericus (the common hay bacterium) change into a milk-white 
emulsion, and a thick, transparent slime layer is slowly formed at the 
bottom of the flasks. The levulan formed is best precipitated with 
50% alcohol, and, after dissolving in boiling water and again precipi- 
tating, is obtained as a colourless, nearly tasteless powder. This 
levulan has [a], — 80° approximately ; it is very strongly opalescent 
in solution, does not reduce Fehling’s solution, and is not attached by 
alcoholic and lactic acid ferments, although decomposed by butyric 
acid ferments. Hydrolysis with boiling acids converts it into levulose, 
the product having [a], -— 70°, or, after prolonged heating, — 64°, 
which indicates partial destruction of the levulose. 

Hay bacteria produce no dextran at all; their cell wall consisting 
of levulan. Other bacteria produce dextran, [a], + 132°, alone from 
sucrose. The slimy cell-wall substances produced by various micro- 
organisms from dextrose, levulose, and maltose are of a different 
nature from levulan and dextran. 

It is considered proved that lzevulan and similar cell-wall substances 
are produced in consequence of the action of enzymes. E. F. A. 


Infiuence of Concentration of Sucrose on the Paralysing 
Action of Certain Acids on Alcoholic Fermentation. M. 
RosenBLtatt and Mme. M. Rosensiatr (Compt. rend., 1910, 150, 
1363—1366. Compare Abstr., 1909, ii, 752).—The presence of 
sucrose diminishes the inhibitory effect of acids on fermentation, its 
efficiency in this respect increasing with concentration up to 125% of 
sucrose. The protective effect is most marked at those minimum 
concentrations of acid which in the absence of sucrose completely 
inhibit fermentation. In the case of acetic acid, for example, four 
times as much is required to inhibit fermentation in the presence of 
10% of sucrose as when only 1:25% of this substance is present. 


W. O. W. 


Alcoholic Ferment of Yeast-Juice. V. Function of Phos- 
phates in Alcoholic Fermentation. ArrHur HARDEN and WILLIAM 
J. Youne (Proc. Roy. Soc., 1910, B, 82, 321—330. Compare this 
vol., i, 292).—Addition of dextrose or levulose to yeast-juice in 
presence of excess of phosphate results in a period of accelerated 
fermentation; 1 mol. of carbon dioxide is evolved for each mol. 
of sugar added. 

When the available phosphate present is greatly reduced, the 
total fermentation is very small. Addition of small amounts of 
phosphate produces a relatively large increase in the total fermentation. 

A hexosephosphate when digested with yeast-juice is hydrolysed by 
an enzyme, hexosephosphatase, with production of free phosphate and 
a sugar capable of being fermented by yeast. 

In the chemical changes which the mol. of sugar may undergo in 
fermentation, 2 mols. of sugar are involved. N. H. J. M. 
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Influence of Nutrition on the Diastase Formation of 
Yeast. K. Sarto (Woch. Brauwerei, 1910, 27, 181—183).—The 
tabulated results of experiments on the formation of diastase in cultures 
of Aspergillus oryzae under varying conditions of nutrition. As 
sources of nitrogen, peptone, tyrosine, leucine, alanine, asparagine, 
glycine, carbamide, ammonium tartrate, or ammonium oxalate were 
employed ; whilst the carbohydrates were supplied by dextrose, levu- 
lose, galactose, sucrose, maltose, lactose, and glycerol. In a second 
series of experiments the same sugars were employed in conjuncticn 
with inorganic nitrogen, such as ammonium salts of inorganic acids, 
potassium nitrate, or calcium nitrate. F. M. G. M. 


Protein Formation in Ripening Seeds. Ernst Scuuize and 
Ernst WINTERSTEIN (Zeitsch. physiol. Chem., 1910, 65, 431—476).— 
During the ripening of leguminous seeds, the percentage of proteins 
increases considerably, whilst the non-protein nitrogen diminishes. In 
the case of Phaseolus vulgaris, no absolute decrease of non-protein 
nitrogen was observed. Peas, however, showed a loss of non-protein 
nitrogen during ripening, although not great enough to account for the 
increase of proteins. 

It is shown that the hulls of peas contain, in addition to considerable 
amounts of asparagine, small quantities of arginine, histidine, 
tryptophan, monamino-fatty acids, choline, and trigonelline, and that 
the same substances occur in the hulls of Phaseolus vulgaris. The non- 
protein nitrogenous compounds of the hulls are, therefore, very similar to 
those supplied to leguminous seedlings from the cotyledons. 

Unlike the hulls, unripe pea seeds contain very little asparagine ; 
they contain glutamine, which has not yet been detected in the hulls. 
It is suggested that asparagine migrates from the hulls to the seeds, 
where it is rapidly utilised for the production of proteins; that 
glutamine may also be present in the hulls, and that it passes into the 
seeds and accumulates there. 

Milk-ripe wheat seeds contain only very small amounts of non- 
protein nitrogen. Monamino-fatty acids were found, and arginine seems 
to be present. No asparagine was found. 

Attempts to detect in unripe seeds of peas and beans an enzyme 
which produces ammonia from asparagine were unsuccessful. 

N. H. J. M. 


Action of Some Hydrolysable Salts on the Higher Plants. 
Acu. GrieorrE (Bull. Soc. chim. Belg., 1910, 24, 200—209).—Rye 
plants were grown in cylinders containing nutrient salt solution, 
to each of which had been added a hydrolysable salt, formed from a 
strong base and a feeble acid. Those selected were calcium silico- 
humate, calcium carbonate, sodium-zeolite (analcime), and calcium 
zeolite (heulandite). Calcium silico-humate is unfavourable to the 
development of the rye plant; calcium carbonate slightly retards 
growth. Analcime causes six times as much growth as in its absence, 
and heulandite favours 59% more growth. The same relation is found 
in the amount of mineral matter taken up by the plants under the 
various conditions. 
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Rye has a great affinity for silicic acid, and the plants were found to 
have taken up a considerable quantity ; in the case of the control 
solution and that containing calcium carbonate, this silica can only have 
been derived from the glass vessel. ‘The zeolites cause a very con- 
siderable increase in the amount of silica in the plant, but this is not 
considered to have any influence on their action in facilitating 
growth. 

In brief, the experiments indicate that hydrolysable salts, although 
themselves lacking any value as nutritive elements, have a specific 
influence on plant growth: this influence may be positive or negative 
according to the salt. E. F. A. 


Assimilation of Free Atmospheric Nitrogen by Plants. 
Eva Mamet and Gino Potuacctr (Atti 2. Accad. Lincei, 1910, [v], 19, 
i, 501—504).—The authors have cultivated a number of difterent 
cryptogams, phanerogams, and aquatic plants in closed vessels under 
sterile conditions, nutriment being supplied in the form of solutions 
free from nitrogen compounds. The results show that the assimilation 
of free nitrogen from the air is a general phenomenon with plants, 
which, however, vary considerably in their capacity for such 
assimilation. 


Hairs of Stellaria Media and the Assimilation of Nitrogen 
by Plants. THomas Jamrzson (Ber. deut. bot. Ges., 1910, 28, 81—83). 
—A reply to Kny (this vol., ii, 443). Fairly large amounts of protein 
were detected in the club hairs by three usual methods, not described 
(compare Zemplen and Roth, Lrdészeti Kisérletek, Selmechaénya, 1898, 
Heft 1—2; Jamieson, Rep. Agric. Research Assoc., 1907-8). 

N. H. J. M. 


Do Malt Infusions Contain Antidiastase? Apert J. J. 
VANDEVELDE (Bull. Soc. chim. Belg., 1910, 24, 198—200).—A filtered 
infusion of green malt was divided into three parts, which were 
untreated, heated for thirty minutes at 55°, and heated for thirty 
minutes at 65° respectively. Tested by Lintner’s method, the infusion 
heated at 55° had a slightly greater diastatic activity than the 
untreated infusion, but that heated at 65° was far less active. These 
facts are interpreted as indicating the presence of a small quantity 
of antidiastase approximately equal to the labile enzyme present. 

» 2, a 


Vernin (A Guanine Pentoside Occurring in Certain Plants). 
Ernst Scuuuze (Zettsch. physiol. Chem., 1910, 66, 128—136).—This 
name is given to a nitrogenous substance isolated from young green 
plants of Vicia sativa, Lupinus albus, and Trifolium pratense, etiolated 
seedlings of Cucurbita Pepo, ripe seeds of Lupinus luteus, and Arachis 
hypogaea, unripe seeds of Pisum sativum, pollen of Corylus avellana and 
Pinus sylvestris, also in ergot. It occurs only in small quantity, and 
cannot always be detected, being apparently used up at some period 
subsequent to its formation. It is most conveniently prepared from 
etiolated seedlings of Cucurbita Pepo two and a-half to three weeks old. 
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The author assigns the formula ©,,H,,0;N,. On hydrolysis with 
dilute sulphuric acid, vernin yields guanine and a pentose, which could 
not be identified because the initial quantity of material was so small, 
but was shown to be levorotatory. Vernin is therefore a guanine 
pentoside. Its solubility in water is only 1 part in about 1320 at 
17—18°, but it is more soluble in hot water. On cooling, it is 
deposited as fine needles or flat prisms, C,)H,,0,N,,2H,O. A solution 
in V/10-sodium hydroxide was strongly levorotatory ; for a 2% solution, 
[a], at 20°= - 60°; solutions in dilute sulphuric acid gave little or 
no rotation. 

It is insoluble in absolute alcohol. Its aqueous solution is precipi- 
tated by phosphotungstic acid in presence of hydrochloric or sulphuric 
acids. Silver nitrate gives a transparent, yellow precipitate soluble 
in ammonia. Mercuric nitrate also gives a precipitate. Picric acid 
slowly throws down a picrate in aggregates of small crystals, brush- 
like or star-shaped under the microscope, melting at about 190°. 

E. J. R. 


Migration of Alkaloids in Grafts of Solanacie on Solanacie. 
MaAvRICE J AVILLIER (Compt. rend., 1910, 150, 1360—1363).—A number 
of cases of grafting have been exaniined in order to ascertain the extent 
to which migration of alkaloids takes place between the subject plant 
and the grafted portion. Negative results were obtained with grafts 
of Belladonna or tobacco on the potato plant, and with tobacco on 
tomato. A mixed graft of Belladonna on tomato gave physiological 


indications of migration, whilst in the inverse case more distinct 
evidence, both chemical and physiological, was obtained for the 
migration of mydriatic alkaloids. W. O. W. 


Presence of Boron in Tunisian Wines. BrrtTaIncHAND and 
Gavvry (Ann. Chim. anal., 1910, 15, 179—180).—The wines grown in 
the provinces of Bir-Kassa and Potinville (Tunis) were found to 
contain traces of boron as a natural constituent. L. pE K. 


Presence of Tartaric Residues from Wine in an Antique 
Vase. Gerorces Denicks (Compt. rend., 1910, 150, 1330—1331).—A 
vase dating from the first century a.p., discovered at Bordeaux, con- 
tained some coloured crystalline grains in which potassium hydrogen 
tartrate has been identified. W. O. W. 


Composition of Milk Yielded by Cows Fed on Pasture 
Manured with Phosphates and Potash. Joun GoLpIne and 
Sypyey G, Paine (Analyst, 1910, 35, 246—247).—Experiments 
showing that the use of superphosphate and potassium sulphate on 
a plot of poor soil used for pasturage, although increasing the quantity 
of milk yielded by the cows, had practically no effect on the non-fatty 
solids of the milk, not even on the mineral constituents thereof. The 
fat, however, showed a decided decrease. L. DE K. 


Soil Solution. Frank K. Cameron (J. Physical Chem., 1910, 
14 393—451).—The following subjects are discussed: (1) Absorption 
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by soils, including imbibition, the formation of solid solutions in the 
soil, and adsorption. (2) The relation of plant growth to concen- 
tration. (3) The balance between supply and removal of mineral 
plant nutrients. (4) The organic constituents of the soil solution, in 
which it is shown that the presence of organic dissolved substances 
in the nutrient medium produces effects on a growing plant of as 
great or even greater magnitude than those produced by inorganic 
dissolved substances. (5) Fertilisers. (6) Alkali, that is, the 
accumulation of soluble mineral substances at or near the surface 
of the soil under exceptional conditions of prolonged draught, a 
phenomenon which is pronounced in arid and semi-arid regions. 
z. & ®. 


Fertilising Value of Rain Water. Jonannes C. Brinnicu 
(Ann. Rep. Dept. Agric. and Stock, Queensland, 1908-9, 59—60. 
Compare von Feilitzen and Lugner, this vol., ii, 444).—Analyses of 
twenty samples of rain water collected at (1) Brisbane observatory ; 
nineteen from (2) Bungeworgorai, Roma, and twelve from (3) 
Kamerunga, Cairns, North Queensland. The average amounts of 
nitrogen and the total amounts per acre for twelve months, corre- 
sponding approximately with 1908, were as follows : 


Nitrogen per 
million. Nitrogen per acre (lbs). %, of total N. 
—_ c ~ — a, 
Rainfall, as as as as as as 
inches. ammonia. nitrates. ammonia, nitrates. Total. ammonia. nitrates. 
. 45°44 0°216 0 186 2°228 1°920 4°148 53°7 46°3 
. 26°16 0°419 0°207 2°480 1°227 3°707 66°9 33°1 
75°12 0080 0°104 1°355 1°776 3°131 43°3 56°7 


The total nitrogen per acre is very similar to the amounts recently 
found in other parts of the world, and does not seem to be influenced 
by the amount of rain. The relation of nitrogen as nitrates to total 
nitrogen, which is highest in the tropical rain at Cairns, is much 
lower than in New Zealand (compare Gray, Proc. Austral. Assoc. 
Sydney, 1888), where the amount of ammonia seems to be exceptionally 
low. N. H. J. M. 


Analytical Chemistry. 


The Uses of Trichloroethylene in Analytical Chemistry. 
L. Gowine-Scores (Analyst, 1910, :35, 238—245),—Trichloroethylene, 
known in commerce as ‘ Westrosol,” is a colourless, readily volatile, 
and non-inflammable liquid, b. p. 88°. It dissolves practically all 
organic compounds that do not contain two or more carbonyl or 
hydroxyl groups, also some inorganic substances. It may be used 
for the extraction of fat in milk and similar products ; the residue 
should be well rubbed with sand, and every trace of moisture be absent 
before extracting in the Soxhlet apparatus. 
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The solvent properties resemble those of chloroform and carbon 
tetrachloride. It withstands the action of alkalis, but being an 
unsaturated compound it cannot be employed in presence of oxidising 
agents. L. DE K. 


Burette with Automatic Filling Arrangement. Epa. Ray- 
MOND (Bull. Soc. chim. Belg., 1910, 24, 234—236).—The vertical stop- 
cock of the burette is also connected with a siphon tube leading to the 
stock bottle containing the liquid used in the burette, and raised to a 
level such that the opening of the tube in the stock bottle is at the 
same level as the zero-mark of the burette. The stopper is bored in 
the ordinary way for connexion with the burette, but on the opposite 
side is a cavity of such a size that on turning the stopper through 180° 
from the position when the tap is open to the burette, connexion 
is made between the stock bottle and the burette. The latter then 
fills automatically. T. S. P. 


An Adjustable Automatic Burette. J. D. Rosr (J. Amer. 
Chem. Soc., 1910, 32, 703—704) —Two tubes are connected at their 
lower ends by a four-way stopcock to the supply tube above and the 
delivery tube below. The stopcock is bored in such a manner that the 
exit of a hole is 90° from the entrance; 90° further around is the 
entrance of the other hole, which in turn is the same distance from its 
exit. Each passage can, therefore, be made to communicate with 
either side of the burette by simply turning the stopcock one-quarter 
turn to the right or left. The position of the hole permits the filling 
of one side and the emptying of the other simultaneously, so that 
while one charge is being delivered another is being measured. 

The control of the liquid is secured by means of open floats contain- 
ing a little mercury, which acts as a seal on the bottom of a glass 
tube ; these tubes allow the passage of air to and from the burette. 
They are adjustable up and down, and permit of the calibration of the 
pipette in any desired quantities. 

The liquid is taken from the supply bottle by means of a siphon or 
tubulature at the bottom. In either case a stopcock is interposed 
between the supply and the burette as a precaution. L. DE K. 


Modification of Nowicki’s Gas-absorption Pipette. Lucien 
L. DE Konincxk (Bull. Soc. chim. Belg., 1910, 24, 233—234).—The 
bulb containing the spiral in Nowicki’s apparatus (Abstr., 1905, ii, 
760) has heen made shorter and wider, with the result that for the 
same length of spiral the inclination of each turn to the horizontal is 
considerably diminished. The gas thus passes more slowly through the 
spiral, and the absorbing effect is better. A subsidiary opening 
has also been provided towards the centre of the spiral, so that when 
the surface of the absorbing liquid /ulls below the top end of the spiral, 
the circulation of liquid will take place through this subsidiary 
opening. T. S. P. 


Modification of the Winkler-Hempel Gas Burette. Lucien 
L. pe Konincx (Bull. Soc. chim. Belg., 1910, 24, 231—232).—The 
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modification is similar to that already described by Gwiggner (this 
vol., ii, 445), except that the capillary tube which puts the burette in 
connexion with the pipette is horizontal instead of vertical. 

T. 8. P, 


Gas Analysis by Condensation. Ernst ErpmMann and H. 
Sro.TzEnBERG (Ber., 1910, 43, 1702—1707).—The method consists in 
submitting the gas to be analysed to such a temperature that one 
constituent is completely liquefied (or solidified). The uncondensed 
gas is then completely separated (for apparatus used, see succeeding 
abstract) and its volume measured. The condensed gas is allowed 
to vaporise, and its volume measured. 

The method possesses the advantage that the constituents of the 
gaseous mixture are separated without being absorbed, and can be 
tested as to their purity. Moreover, it offers a check on the accuracy 
of working, since the sum of the volumes of the gaseous constituents 
must be equal to the volume of the original mixture. It can only 
be used, however, when the vapour pressure of the higher boiling 
constituent is negligible at the boiling point of the lower boiling 
constituent. 

Accurate analyses of the following gaseous mixtures were made, 
the condensing agent being indicated in each case. Ethylene and 
hydrogen (liquid air, —190°); ethylene and oxygen, or air (liquid 
oxygen, —182-7°), the condensation of the ethylene being allowed 
to take place under slightly diminished pressure ; carbon dioxide and 


oxygen (pentane bath at — 130°); nitrous oxide and oxygen (pentane 
bath at — 155° to — 160°). T. &. P. 


Apparatus for Gas Analysis by Condensation. H. Stroirzen- 
BERG (Ber., 1910, 43, 1708—1710).—The apparatus consists essentially 
of three gas burettes and levelling tubes, similar in shape to the 
Hempel burettes, anda glass tube bent into the shape of a Y, so that 
the stem of the Y, which is bent into a number of S-shaped curves, 
can be immersed in the condensing liquid. The internal diameter of 
the tube is 1‘55—2 mm. The gas to be analysed must be dry, and 
mercury is used as the measuring liquid. 

Two burettes (A and B) are placed on one side of the condensing 
tube, and are so arranged that they may be used as a mercury pump for 
extracting and collecting uncondensed gas from the apparatus. The 
third burette (C’) is placed on the other side of the condensing tube, 
and is used for measuring the gaseous mixture, and also the 
constituent gases, 

The method of procedure is as follows: The gas to be analysed is 
measured in (’, the remainder of the apparatus being full of mercury. 
It is then passed backwards and forwards through the condensing 
tube, which is immersed in the appropriate condensing liquid until 
condensation is complete, four such passages backwards and forwards 
being generally sufficient. The uncondensed gas is then pumped into 
A, the condensed gas allowed to vaporise, and forced into C, where it is 
measured, there being the necessary stopcocks for separating the 
various parts of the apparatus from each other. C is then emptied, 
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the uncondensed gas transferred to it from A, and its volume 
measured. Zz. & P. 


Estimation of Iodine in Protein Combinations. Louis W. 
Riees (J. Amer. Chem. Soc., 1910, 32, 692—698. Compare Abstr., 
1909, ii, 504, 699).—A confirmation of the author’s previous state- 
ment that in Baumann’s process (fusion of the protein matter with 
sodium hydroxide and potassium nitrate) a little iodate is formed, 
which thus escapes detection. The acidified solution, after removing 
the iodine liberated with chloroform or, preferably, carbon tetrachloride, 
must, therefore, always be tested for iodine by Devarda’s reduction 
process. L. DE K. 


Estimation of Small Quantities of Iodine, with Special 
Reference to the Iodine Content of the Thyroid Gland. 
Anprew Hunter (J. Biol. Chem., 1910, '7, 321—350).—The material 
is fused with a mixture of anhydrous poatssium carbonate, anhydrous 
sodium carbonate, and potassium nitrate ; the iodine is then estimated 
by Dupré’s method, which consists in converting it quantitatively into 
iodic acid by the addition of chlorine water ; the point at which the 
iodine is completely converted can be determined quite sharply by 
the disappearance of the starch or chloroform reaction. The method 
is stated to be more expeditious and accurate than Baumann’s. 

W. D. H. 


The Exact Estimation of Sulphur in Soluble Sulphates. 
EKvucene T. ALLEN and Joun Jounston (J. Amer. Chem. Soc., 1910, 
32, 588—617).—To 350 e.c. of the solution containing about 1 gram 
of an alkali sulphate are added 2 c.c. of hydrochloric acid, and the 
liquid is heated to boiling. A sufficiency of barium chloride is now 
added at once, and the precipitate collected and treated as usual. 
Although the results are accurate, this is only caused by a compensa- 
tion of errors. It is, therefore, better to precipitate the solution 
slowly by adding the barium chloride drop by drop at slight intervals, 
and to filter after the whole has remained for eighteen hours. The 
barium precipitate, after ignition, is not pure, and to get the correct 
weight, reference must be made to tables given in the original paper ; 
the corrections vary according to the exact nature of the solution. 

Barium sulphate may be freed from occluded alkali sulphate by 
dissolving in hot sulphuric acid and pouring the solution into water. 
The liquid contains the soluble sulphates, which may be recovered in 
the usual manner, and finally converted into barium sulphate. 

L, pE K. 


Detection and Estimation of Sulphurous Acid in Wines. 
L. Marureu (Bull. Assoc. chim. Sucr. Dist., 1910, 277, 1093—1096).— 
The presence of free and combined sulphurous acid in wine may be 
detected by treating 20 c.c. of the sample with about 1 gram of a 
mixture consisting of 4 grams of barium chloride, 20 grams of citric 
acid, and 100 grams of barium sulphate. After the lapse of about 
five minutes, the wine thus treated is filtered, and a few drops of 
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iodine solution are added to the clear filtrate. If free sulphurous 
acid is present, the filtrate becomes turbid, owing to the oxidation of 
the sulphurous acid, the resulting sulphuric acid combining with the 
excess of barium chloride in the solution. As little as 5 mg. of 
sulphurous acid per litre of wine yield a distinct turbidity. If the 
filtrate remains clear for five minutes after the addition of the iodine, 
heat is applied in order to oxidise the combined sulphurous acid which 
may be present, combined sulphurous acid not being oxidised readily 
by iodine at ordinary temperatures. Of course, if the wine contains 
free sulphurous acid, there will always be a certain amount of combined 
sulphurous acid present. The total sulphurous acid may be estimated 
by distilling a portion of the wine in an atmosphere of carbon dioxide, 
and collecting the distillate in a definite volume of standard iodine 
solution, the excess of iodine being then titrated with arsenious acid 
solution. Another portion of the wine is distilled in a similar way 
after the free sulphurous acid has been oxidised by the addition of 
iodine, followed by an addition of arsenious acid; the combined 
sulphurous acid is thus obtained in the distillate. The difference 
between the quantities of combined and total sulphurous acid found 
gives the amount of free sulphurous acid present. W. & &. 


Detection of Sulphuric and Phosphoric Acids in Wines. 
A. Hupert and F. Aupa (Ann. Chim. anal., 1910, 15, 223—-228),— 
Results of a series of experiments carried out by the authors show 
that plastered wines contain potassium hydrogen sulphate; the 
detection of the latter substance is, therefore, of little use as a means 
of distinguishing a plastered wine from one to which sulphuric acid 
has been added. Plastered wines contain more calcium sulphate and 
calcium tartrate than do normal wines and those containing sulphuric 
acid. It does not seem to be possible to distinguish between wines 
treated with calcium hydrogen phosphate and those to which phosphoric 
acid has been added. In both cases the alkalinity of the ash is 
diminished, calcium hydrogen phosphate possibly having slightly the 
greater effect i in this direction. W. P.S. 


Quantitative Distillation of Ammonia by Aeration. II. Pxiuip 
A. Koper (J. Amer. Chem. Soc., 1910, 32, 689).—Further remarks on 
the apparatus described previously (Abstr., 1907, ii, 776), and a reply 
to criticisms. 

The residue in the Kjeldahl flask is diluted with four volumes 
of ammonia-free water. When cold, the flask is connected with the 
absorption bottle, and, after reducing the rate of aeration, saturated 
alkali hydroxide is added in large excess, and the flask is shaken 
at the same time in a rotary fashion. The time required for the 


complete expulsion of the ammonia is at most three hours. 
L. DE K. 


Estimation of Nitrogen as Ammonia. Aca. Gricorre (Bull. 
Soc. chim. Belg., 1910, 24, 221—-223).—Instead of the usual method of 
distilling ammonia into excess of standard acid and titrating the excess 
of acid, the author recommends that the ammonia should be collected 
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in a special absorption apparatus, consisting of four bulbs containing 
distilled water, and then titrated directly with standard sulphuric acid. 
Indicators, such as methyl-orange, or even rosolic acid, then give a very 
sharp end-point. 

Influence of Chlorine on the Estimation of Nitric Nitrogen. 
Ropert Stewart and J. E. Greaves (J. Amer. Chem. Soc., 1910, 32, 
756—757).—It is already known that the estimation of nitrogen, 
existing as nitrates, by the phenolsulphonic acid method is affected 
by the presence of chlorides, In the course of an investigation of the 
influence of irrigating water on the movement and production of such 
nitrogen in the soil, a careful study of this question has been made. 
It has been found that when chlorine is present in as small a quantity 
as 2°638 parts per million, the estimation of nitric nitrogen gives low 
results, and that in the presence of larger amounts of chlorine, the 
results may be as much as 10% too low. E. G. 


Estimation of Nitrites and Nitrates by the “Sulphophenol”’ 
Reagent. Isipore Poveet (Bull. Soc. chim., 1910, [iv], '7, 449—452). 
—Usually the Grandval and Lajoux process is used for the estimation 
of nitrates only, but it is known that the reagent (phenol dissolved in 
sulphuric acid) is affected by nitrites (compare Farcy, this vol., ii, 72), 
and it is now shown that the colour produced by a given quantity of 
nitrite is equivalent to that which would be produced by one-third the 
equivalent quantity of nitrogen, if this were present as nitrate. 

Nitrites are decomposed by sulphuric acid in accordance with the 
equation: 3HNO,=2NO0+HNO,+H,0. Consequently, in applying 
the Grandval and Lajoux process to a mixture of nitrite and nitrate, 
the colour due to the nitrate is enhanced by that formed from 
the nitrite, and the quantity of nitrate originally present is given 
by the expression V—/3, where V is the total nitrate found, and n 
the amount of nitrite, which must be determined previously. 

A colorimeter with dipping prisms should be used for comparing 
tints, and a blue glass screen facilitates comparison. Chlorides, if 
present, should be eliminated by precipitation with silver sulpbate 
before applying the process. If the original solution is dark coloured, 
due to organic matter, it may be cleared by means of freshly-pre- 
cipitated lead oxide. The best results are obtained with liquids 
containing the equivalent of 0°03 to 0°3 milligram “nitric” nitrogen, 
the solution for comparison containing 0°1 milligram. T. A. H. 


Estimation of Nitric Nitrogen as Ammonia. C. FrRasor 
(Ann. Chim. anal., 1910, 15, 219—223).—The author has investigated 
various reduction methods for the estimation of nitrates, and finds that 
simple reduction with aluminium in alkaline solution yields accurate 
results, and that the process recommended by Salle (this vol., ii, 451) 
is equally trustworthy. The method described by Pozzi-Escot (this 
vol., ii, 155) appears to be an unnecessary complication of the original 
aluminium process, W. P. 8. 


The Nitrogenous Substances Present in Bone Superphos- 
phate. Gaston Cuarpet (Ann. Chim. anal., 1910, 15, 215—219).— 
Nitrogen is present in bone superphosphate as humic nitrogen, amino- 
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nitrogen (glycine, leucine, alanine), basic nitrogen (arginine, lysine, 
histidine), ammonia, and in the form of undecomposed proteins. The 
latter are of less value as a manure than the humic substances, etc., 
and, as it is desirable to know in what proportions the various nitro- 
genous substances are present in superphosphate, the following methods 
are described for the estimation of the different groups. Ammonia is 
estimated by distilling the phosphate in the presence of magnesia. 
Humic, basic, and amino-nitrogen.—Fifty grams of the superphosphate 
are heated on a water-bath for thirty minutes with 150 c.c. of 90% 
alcohol and 15 ¢.c. of ammonia, the solution is then filtered, and the 
residue is washed with 250 c.c. of alcohol containing 5 c.c. of ammonia, 
the filtrate and washings being diluted with alcohol to a volume of 
500 c.c. Two hundred c.c. of this solution are evaporated to expel 
the alcohol, the residual solution is treated with a slight excess of 
barium hydroxide, again boiled, and the precipitate formed is collected 
on a filter, washed with water, and the nitrogen is estimated in it by 
Kjeldahl’s method ; the quantity of nitrogen found represents the 
humic nitrogen. The filtrate from the barium hydroxide precipitate is 
acidified with hydrochloric acid and treated with phosphotungstic acid, 
which precipitates the basic nitrogenous substances present. The 
filtrate from the tungstic acid precipitate is evaporated, and the amino- 
substances are estimated in the residue by Kjeldahl’s method. The 
residue remaining insoluble in ammoniacal alcohol contains the 
proteins, and the latter are estimated in a portion of the dried residue 
after the ammonia has been removed by boiling in the presence of 
magnesia. The following percentage quantities of nitrogen were found 
in four samples of bone superphosphate examined: total nitrogen, 
0°78—2°10; ammoniacal nitrogen, 0°03—0°08; bumic nitrogen, 
0°04—0°11 ; basic nitrogen, 0°11—0°31 ; amino-nitrogen, 0°38—1°12 ; 
protein nitrogen, 0°18—0°48, W. P.S. 


Gravimetric Estimation of Phosphates. A. H. Maupr (Chem 
News, 1910,101, 341).—Woy’s process (weighing as phosphomolybdie 
anhydride: Abstr., 1898, ii, 138) is recommended. L. DE K. 


Estimation of Carbon in Steel by means of Allihn’s Filter 
Tube. Prerrner (Chem. Zeit., 1910, 34, 578—579).—The crude 
carbon is separated in the usual manner by boiling the steel with 
copper chloride, etc., and collected in an Allihn filter tube, which also 
serves as the combustion tube. After being dried at 110—120°, the 
carbon is burnt in a current of purified oxygen, and the carbon 
dioxide absorbed in Dennstedt’s soda-lime apparatus. As, however, 
there is always formed a certain amount of carbon monoxide, the 
oxygen, after leaving the Allihn tube and traversing a calcium chloride 
tube, is passed through a 25—30 cm. long quartz tube filled with 
copper oxide spirals, and heated to redness. Two burners only are 
required, one for each tube. After leaving the absorption apparatus, 
the oxygen passes through a 60 cm. long rubber tube into a small 
bottle containing water, so as to be able to regulate the number of 
bubbles passing through. L. DE K, 
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The Mercury Cathode in Rapid Electro-analysis. W. S. 
Kiuey (J. Amer. Chem. Soc., 1910, 33, 637—-641).—In the process 
recommended by the author, the amalgam is formed and weighed in 
the same flask, as the transfer of the amalgam to a special weighing 
flask is sometimes attended with loss. 

A platinum wire is sealed into the bottom of a round-bottomed 
flask holding about 125 c.c., and when 40 grams of mercury are 
introduced, the whole weighs about 65 grams. ‘When the deposition 
is complete, the solution is siphoned off as far as possible without 
breaking the circuit, the flask is filled with water, and this is repeated 
until the current drops nearly to zero. The flask is then removed 
from the stirrer, and the liquid removed by a glass tube drawn out 
to a point and attached by a rubber tube to the suction tube of a 
filter pump. After thoroughly washing with water, and the last 
drops having been removed, the amalgam is washed with alcohol, 
then with ether, and the last traces of this are removed by placing the 
flask in a water-oven. 

A convenient cell when dealing with a small volume of liquid is 
described. L. pe K. 


The Filtrate from the Precipitate with Hydrogen Sulphide 
[in Qualitative Analysis]. Juius Petersen (Zeitsch. anorg. Chem., 
1910, 67, 253—256).—An improved method of qualitative analysis 
after removal of the hydrogen sulphide precipitate. Barium and 
strontium are precipitated with sulphuric acid, and sodium carbonate, 
sodium sulphide, and sodium hydroxide are then added. The filtrate 
contains only aluminium. The residue is dissolved in hydrochloric 
acid to which a little sodium sulphide is added. Cobalt and nickel 
sulphides remain insoluble. The filtrate is boiled to remove hydrogen 
sulphide, and sodium carbonate and hydroxide are added. Only zinc 
goes into solution. The residue is treated with sodium peroxide, and 
heated momentarily to boiling. Chromium is thus removed as 
chromate. The residue is now dissolved in hot 5% acetic acid, con- 
taining 5% of sodium phosphate. Calcium and magnesium are 
dissolved, whilst iron and manganese remain insoluble. A shortened 
form of the scheme is applicable if cobalt, nickel, and chromium are 
known to be absent. C. H. D. 


The Detection and Estimation of Very Small Quantities of 
Silver. G. Srarrorp Wuuirsy (Zeiisch. anorg. Chem., 1910, 67, 
62—64).—Several organic compounds, such as sucrose, starch, dextrin, 
cellulose, and glycerol, yield a dark coloration with silver salts in 
presence of sodium hydroxide, owing to the formation of colloidal 
silver. 

Fifty c.c. of the very dilute silver solution are taken, a few drops 
of a concentrated solution of sucrose are added, the beaker is placed 
in boiling water for two minutes, and, after adding 6 drops of W/1- 
sodium hydroxide, the heating is continued for twenty to thirty seconds. 
After cooling, the solution is transferred to a Nessler tube and 
compared with a standard. The quantity of silver that may be thus 
detected is 0000002 gram in 50 c.c. The sensitiveness is equal to 
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that of the nephelometer (Richards and Wells, Abstr., 1904, ii, 287), 
and the reaction may thus be employed in atomic weight estimations. 
Ammonia must be absent, but copper, zinc, mercury, bismuth, cadmium, 
and lead are without influence if not present in suflicient quantity to 
yield visible precipitates with the alkali. C. H. D. 


Rapid Estimation of Copper in Coarse Metal. Br. WINKLER 
(Chem. Zeit., 1910, 34, 603).—One gram of the powdered sample is 
heated in a 100 c.c, flask with 10 c.c. of strong nitric acid and 10 c.c, of 
sulphuric acid on a sand-bath until sulphuric fumes appear. When 
cold, a little water is added, and the whole is heated until a clear 
solution is obtained. Any arsenic is oxidised by addition of 0°5 gram 
of potassium chlorate. The iron is precipitated by ammonia, and when 
cold the solution is diluted to the mark, shaken, and filtered. Fifty c.c. of 
the filtrate are then aciditied with sulphuric acid, 3 grams of potassium 
iodide are added, and the liberated iodine is titrated with thiosulphate 
as usual; it is advisable to check this by means of pure metallic 
copper. 

In the case of ores, 2 grams are taken and heated with 10 c.c. of 
nitric, 5 c.c. of hydrochloric, and 15 c.c. of sulphuric acid, and treated 
further as directed. L. DE K, 


Application of the “ Aluminium Reaction” in the Analysis of 
Mercury Compounds. C. Reicnarp (Pharm. Zentr.-h., 1910, 51, 
443—449).—Further particulars as to the corrosive action of soluble 
mercury salts on aluminium foil (formation of a characteristic stain of 
aluminium hydroxide : Abstr., 1907, ii, 691). 

Free acids should be absent. Although the test is, as a rule, given 
by soluble salts only, there are exceptions, as mercuric iodide also gives 
the reaction ; mercuric sulphide will cause a stain on aluminium if 
struck with a hammer, but in analytical practice it should be converted 
into the chloride. 

The aluminium foil should be absolutely free from greasy matter ; in 
this case the reaction is astonishingly delicate. 

A mixture of dry mercuric chloride and copper, or cadmium sulphate, 
also causes the stain to appear, but in solutions containing these metals 
the test fails. L, pE K. 


Volumetric Estimation of Mercury in Galenical Pre- 
parations. R. Griter (Pharm. Zeit., 1910, 55, 427—428),—The 
author describes the process used in the titration of mercuric chloride 
in the Neisser—-Siebert lotion used for disinfecting purposes, which 
contains a large amount of colloidal matters. 

45°16 Grams of the preparation are diluted with 250 c.c. of water, 
and introduced into a 750 c.c. stoppered flask, After shaking 
vigorously for a few minutes, a solution of 5 grams of potassium 
iodide is added, and the whole again shaken for ten minutes, wher 
50 c.c. of 10% sodium hydroxide and 20 c.c. of 40% formaldehyde are 
added. After shaking gently for ten minutes, 12 c.c. of glacial 
acetic acid are added, and then 15 c.c. of WV/10-iodine. After again 
shaking for ten minutes, the excess of iodine is titrated with V/10- 
sodium thiosulphate. 
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Ten c.c, of V/10-iodine taken up represent 0°135 gram of mercuric 
chloride. L. pe K, 


The Estimation of Mercury in Urine and Feces. Conrap 
SreBERT (Biochem, Zeitsch., 1910, 25, 328—332).—The organic matter 
is destroyed by the Neumann process, and the mercury precipitated as 
sulphide and weighed. The author gives full experimental details. 

8. B.S. 


Volumetric Estimation of Cerium in Cerite and Monazite. 
Froyp J. Metzcer and M. Hempevpercer (J. Amer. Chem. Soc., 1910, 
32, 642—644).—An application of the process desc:ibed by Metzger to 
the analysis of cerite and monazite (oxidation with sodium bismuthate, 
reduction of the ceric salt with ferrous sulphate, and titration of the 
excess of iron with standard permanganate: Abstr., 1909, ii, 626). 

In the case of cerite, 0°5 gram of the finely-powdered sample is 
fused with potassium pyrosulphate, and the mass dissolved in 350 c.c. 
of water containing 5 c.c. of sulphuric acid. In the case of monazite, 
0-6 gram of the sample is heated for six hours with sulphuric acid 
in a porcelain dish, and then poured into 350 c.c. of cold water. 
In either case the solution is filtered, heated to boiling, and mixed 
with 100 c.c. of saturated solution of oxalic acid. The precipitate 
formed, which includes the cerium, is then washed and treated as 
follows : 

(1) It is washed off the filter with water, dissolved by means of 
20 c.c. of sulphuric acid, 5 grams of ammonium sulphate are added, 
and, after diluting to 100 cc., the liquid is boiled with sodium 
bismuthate as directed previously. This process gives satisfactory 
results if the amount of oxalates is but small ; hardened filters are 
recommended. 

(2) The filter containing the oxalates is burnt, finally over the 
blast lamp. The oxides are then heated with 10 c.c. of sulphuric 
acid, and when cold poured into 100 cc. of water; if no solution 
takes. place, another 10 c.c. of acid are added, and the liquid is heated 
until a clear yellow solution is obtained. After diluting to 100 e.c., 
2 grams of ammonium sulphate are added, and oxidation is effected 
with 1 gram of sodium bismuthate. 

(3) The oxalates are boiled with aqueous sodium hydroxide, and 
the washed precipitate is dissolved in dilute sulphuric acid and 
then treated as directed in (2). This method is by far the best. 

L. pe K, 


EKosin Reaction of Glass at Fractured Surfaces. II. Franz 
Myutius (Zeitsch. anorg. Chem., 1910, 67, 200—224. Compare Abstr., 
1907, ii, 910).—The method of studying the ‘‘ weathering” qualities 
of glass by means of iodoeosin has now been extended to the heavier 
optical glasses. A microchemical method of analysing such glasses 
quantitatively is described. The bases of glass absorb eosin from its 
ethereal solution, but silica or boric acid do not. Alumina has a slight 
action. Pure lead silicate absorbs slowly, basic silicate rapidly. 

Long immersion of the heavier glasses in the solution causes 


ANALYTICAL CHEMISTRY. u. 657 


increased absorption which is not proportional to the weathering, 
but immersion for one minute in a solution containing 0°5 gram 
of iodoeosin per litre gives a true measure of the alkalinity of the 
glass. For weathering experiments, the glass is kept, with the 
fractured surface uppermost, in a vessel containing moist air. 
Under these conditions, the alkalinity of heavy glasses decreases 
during weathering, becoming constant after about a week. The values 
of the alkalinity for different glasses after this time are comparable 
with one another. 

A concentrated solution of sodium silicate, mixed with lead oxide, 
sets to a hard mass. A more dilute solution yields a colloidal solution, 
which coagulates at 50°, and a similar solution is obtained from ignited 
silica, lead oxide, and a cold solution of sodium hydroxide. The action 
of water on lead glass consists in the formation of a concentrated 
solution, which contains all the constituents of the glass. Further 
addition of water causes hydrolysis and the formation of colloids, 
which then coagulate, depositing a layer of gelatinous silicates. The 
only portion of the glass which is then reactive towards iodoeosin is the 
alkali produced by hydrolysis, and converted into carbonate in the 
process of weathering. The decrease in alkalinity during weathering 
is greatest in glass containing a large proportion of lead oxide. The 
decrease is still more strongly marked in barium glasses, and is 
perceptible in zinc glass. The experiments are extended to twenty- 
five heavy glasses. The weathering increases with the amount of 
alkali, and is lessened by the presence of much baryta or zine oxide. 
The replacement of silica by boric acid has little influence. Some 
alkaline borosilicate optical glasses weather to one thousand times the 
extent of stable heavy glasses. 

Polished surfaces of glass require two years for a comparison of their 
weathering properties, and then give the same order of stability as is 
given by fractured surfaces in seven days. C. H. D. 


The Estimation of Iron in Blood. D. CuHarnass (Biochem. 
Zeitsch., 1910, 25, 333—340).—For clinical purposes, Jolles’ colori- 
metric iron thiocyanate method is applicable. The colour is not directly 
proportional to the amount of iron present. The author gives details 
as to the preparation of the colour scale, and of a colorimeter for 
employment in the estimations. 8. B.S. 


Electrolytic Separation of Nickel and Cobalt. EvceEnio 
PiINERCA ALVAREZ (Ann. Chim. anal., 1910, 14, 169—170).—For the 
estimation of nickel only, the nickel cobaltocyanide formed by the 
action of potassium cyanide on nickel and cobalt sulphates in presence 
of sulphur dioxide (0°5 gram) is dissolved in a mixture of 100 c.c. of 
water and 10 c.c. of ammonia, D 0°927, and 5 grams of ammonium 
sulphate are added. When submitted to electrolysis for two hours in 
the cold, D100 =0°40 ampere and 3:°7—4 volts; the liquid deposits 
the nickel in a brilliant film free from cobalt, but containing some 
partly-combined carbon. 

To precipitate the two metals jointly, 1 gram of nickel cobalto- 
cyanide is dissolved in 100 c.c. of water and 50 c.c. of ammonia, and, 
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after adding 10 grams of ammonium sulphate, th liquid is submitted 
to electrolysis for one hour at 50—60°; DN100=: at first, 1 ampere, 
towards the end 1°5 ampere and 3°8 volts. L. pe K. 


New Volumetric Method for Cobalt and Nickel. George 8S. 
JamiEson (J. Amer. Chem. Soc., 1910, 32, 757—761).—A method is 
described for the volumetric estimation of cobalt and nickel by means 
of potassium ferrocyanide, which is of particular vaiue for estimating 
nickel in steel. 

A solution containing 20 grams of potassium ferrocyanide per litre 
is standardised against a cobalt or nickel solution of known strength. 
Three equal portions of the solution, each containing about 0°1 gram 
of the metal, are treated with 10 c.c. of 10% ferric chloride solution, 
2—3 grams of citric acid, and a slight excess of ammonia. The 
solutions are then diluted to 100 e.c., and brought to a temperature of 
65—75°. The ferrocyanide solution is added gradually with constant 
stirring, and nickel or cobalt ferrocyanide is precipitated. As the 
titration proceeds, a drop or two of the solution is transferred by 
a stirring rod to a paraffined white plate and acidified with a drop of 
dilute acetic acid. The solution is well stirred, and a second test made 
beside the first. The titration is continued until a greenish colour is 
developed in about five minutes at a definite point in the series. It is 
convenient to titrate the first portion roughly, and then to find the 
exact point with the other two portions. The method cannot be 
employed in presence of metals, such as copper, zinc, and manganese, 
which react with the ferrocyanide. 

In order to estimate nickel in steel, 1 gram of borings is placed in 
a 150 ce. flask, and 10—15 c.c. of dilute nitric acid are added. 
Potassium chlorate is added to the solution, which is then boiled until 
all the chlorine has been expelled. After repeating this treatment 
with potassium chlorate, the manganese dioxide is removed by 
filtration, and the nickel is estimated by the method already 
described. 

The estimation of nickel in steel can also be accurately effected 
by the following method, which is based on those of Johnson (Abstr., 
1907, ii, 819) and Campbell and Arthur (Abstr., 1908, ii, 779). 

Steel borings (0°5 gram) are dissolved in nitric acid by the method 
described, and the solution is treated with 2—3 grams of citric acid, 
2 grams of sodium pyrophosphate, and a slight excess of ammonia. 
The solution is diluted to 150 c.c., and cooled to 20°. A few drops of 
a 10% solution of potassium iodide are then added, and just sufficient 
N/10-silver nitrate to produce a distinct turbidity. Potassium cyanide 
solution, standardised by means of 1V/10-silver nitrate, is then slowly 
introduced with constant stirring until the turbidity just disappears 
and the solution becomes golden-yellow. If the solution remains 
bright for five minutes, the titration is complete. 

This method is not applicable to solutions containin; large amounts 
of cobalt, since a peculiar dark precipitate is produced during the 
titration which interferes with the end-reaction. 


Estimation of Nickel in Nickel Steel. Hermann GrossMANN and 
B. Scntcx (Analyst, 1910, 35, 247—248),.—Rhead (this vol., ii, 352) 
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has entirely overlooked the process recommended by the authors, to 
which they now once more call attention. 

0°5—2 Grams of nickel steel are dissolved in agua regia, and 
evaporated on the water-bath to a volume of 10c.c. The solution is 
filtered, and 15 grams of sodium potassium tartrate added for each 
gram of steel used in the assay ; should a precipitate form, it is 
dissolved by a little ammonia. In the presence of much manganese, 
oxidation is prevented by hydrazine sulphate. Ammonia and about 
40 c.c. of 20% sodium hydroxide are added, and then a cold 10% solution 
of dicyanodiamidine sulphate. If but little nickel is present, the pre- 
cipitation takes only ashort time. The precipitate is filtered through a 
Gooch crucible, washed with cold ammoniacal water, dried at 120—130°, 
and weighed. 

For rapid work, however, the titration with potassium cyanide is 


recommended (compare Campbell and Arthur, Abstr., 1908, ii, 779). 
L. pE K. 


Use of Silver in the Estimation of Molybdenum, Vanadium, 
Selenium, and Tellurium. Cxiaupe C. Perkins (Amer. J. Sci., 1910, 
[iv], 29, 540—542 ; Zeitsch. anorg. Chem., 1910, 67, 361—364. Compare 
Gooch and Perkins, Abstr., 1909, ii, 932).—It has been found that 
molybdenum, vanadium, selenium, and tellurium may be estimated by 
making use of the fact that the oxides of these elements liberate iodine 
from an acidified solution of potassium iodide. The reactions evolved 
may be represented by the equations : 2MoO, + 4KI + 4HCl=2Mo0,I+ 
4KCl+2H,0 + 1,; V,0,+2HCl + 2KI=V,0, + 2KCl + H,O+1,; 
SeO, + 4K1 + 4HCl=Se+4KCl+2H,0+2I1,; TeO,+4KI1+4HCl= 
Te+4KCl+2H,0+2I,. The liberated iodine is estimated by shaking 
with specially prepared electrolytic silver in an atmosphere of hydrogen, 
and measuring the increase in weight of the silver. In the case of the 
oxides of selenium and tellurium, the increase in weight represents the 
iodine liberated plus the selenium or tellurium. H. M. D. 


Qualitative Test for Small Quantities of Gold and Silver. 
G. Armani and J. Barzont (Zeitsch. Chem. Ind. Kolloide, 1910, 6, 
290—292).—It has been found that the production of coloured colloidal 
solutions of silver and gold by the reducing action of formaldehyde in 
alkaline solution can be used for the detection of very small quantities 
of these metals. The violet colour obtained with silver can still be 
recognised with certainty in the case of a solution containing 1 part of 
silver in 200,000 parts. The sensitiveness of the reaction in the case 
of gold is of the same order. If, however, the solution contains less 
than 1 part of gold in 100,000 parts, the violet colour is not developed 
until the solution is boiled. The tests are recommended for the 
detection of silver and gold on plated goods. In the case of plated 
copper or brass articles, these are treated with a mixture of 1 part of 
nitric and 9 parts of sulphuric acid, which removes silver, but has no 
action on copper or brass. In testing for gold, the material is treated 
with nitric acid, the insoluble residue is then digested with aqua regia, 
heated to dryness with sulphuric acid, and the residue dissolved in a 
small quantity of water. H. M. D. 
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Oxidation of Organic Matter by Potassium Permanganate. 
Epmonp Poppe (Bull. Soc. chim. Belg., 1910, 24, 237—239)—In 
determining the organic matter present in water by the permanganate 
method, it is usual, according to the method of Kubel and Tiemann, 
to calculate the quantity of organic matter by multiplying the weight 
of permanganate used by five. ‘The author tests this on aqueous 
solutions of thirteen organic compounds (various sugars, acids, etc.), 
and finds that the factor 5 is very far from correct. Moreover, the 
actual oxidising power of potassium permanganate in acid solution 
with respect to these organic substances is not equal to the theoretical. 
The temperature and time over which the experiments lasted are not 
stated. T.S. P. 


Determination of the Source of Naphtha or its Derivatives. 
N. CHercuHerrsky (Compt. rend., 1910, 150, 1338—1341).—Naphtha 
is fractionated below 300° until one-twentieth of the volume has been 
collected, and the following constants determined in the distillate : 
(1) Density at 15°; (2) mean b. p.; (3) index of refraction; (4) 
solubility-coefficient ; (5) iodine number ; (6) temperature at which a 
hot alcoholic solution becomes turbid when cooled in a sealed tube ; 
(7) temperature at which a hot mixture of the oil with acetic 
anhydride becomes turbid when cooled in an open tube. The author 
gives in tabular form the foregoing data for a number of naphthas 
from different localities, and states that they may be used to determine 
the origin of commercial naphthas, and to give some information as 
to their composition. W. O. W. 


Estimation of Blood-Sugar. Leonor Micnaeuis and PETER 
tona (Zettsch. physiol. Chem., 1910, 67, 104).—Remarks in reference 
to the paper by Bang, Lyttkens, and Sandgren (this vol., ii, 554), 
who have not given the present authors due credit for their work. 

W. D. H. 


The Most Simple Method for the Estimation of Dextrose in 
Urine. Franz Lenmann (Apoth. Zeit., 1910, No. 25. Reprint, 3 pp.). 
—aA slight modification of the process described previously (Abstr., 
1909, ii, 442), the clarification of the urine by means of basic lead, 
acetate, and sodium carbonate being omitted. After boiling with 
excess of Fehling’s solution, the excess of copper is estimated by de 
Haen’s iodometric process. 

A convenient table is given to facilitate the calculation of the sugar 
content. L. DE K. 


Analysis of Artificial Honey. F. Murrerer (Ann. Falsif., 1910, 
3, 206—207).—Artificial honey may be detected, even when mixed 
with natural honey, by means of Fiehe’s test, which depends on the 
the red coloration produced when resorcinol in hydrochloric acid 
solution is allowed to act on #-hydroxy-5-methylfurfuraldehyde ; the 
latter substance is always present in small quantity in invert sugar 
which has been prepared by heating sucrose in the presence of an acid. 
In carrying out the test, the honey is shaken with ether, and the 
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ethereal extract is allowed to evaporate spontaneously in a china 
basin. The residue obtained is then treated with a few drops of the 
reagent (1 part of resorcinol dissolved in 100 parts of hydrochloric 
acid, D 1°19). The appearance of a distinct cherry-red coloration 
denotes the presence of invert sugar in the sample. Natural honey 
may yield a yellowish-orange coloration with the test. W. PLS. 


Apparatus for the Estimation of Cellulose. Acu. GricorrE 
and Em. Carpraux (Bull. Soc. chim. Belg., 1910, 24, 217—221).—The 
authors describe a modification of Stift’s apparatus (Abstr., 1896, ii, 
79) for estimating cellulose in foodstuffs according to the method of 
Henneberg and Stohmann. The neck of a pear-shaped flask, open at 
both ends, is fitted into a Gooch crucible by means of rubber. The 
Gooch crucible is charged with quartz and a layer of asbestos fibre, and 
is fitted into a thistle funnel for convenience of filtration. The food- 
stuff to be analysed is treated in the pear-shaped flask with sulphuric 
acid and alkali in succession, the contents of the flask being heated by 
a jet of steam, and the asbestos in the crucible kept in position 
meanwhile by a glass ram-rod. During this treatment, filtration is 
prevented by attaching rubber rubing to the thistle funnel, and 
raising the end to an appropriate height. After the treatment is 
complete, filtration is allowed to take place at atmospheric pressure. 
The succeeding operations are carried out as usual, 

Twelve estimations can be made in one day, whereas the old 
methods would have required at least four days; the results are 
satisfactory. 7. & PB. 


Estimation of the Volatile Acids in Wines by means of 
Botticher’s Apparatus. Turopor Rorrraen (Zeitsch. Nahr. Genussm., 
1910, 19, 484—486)—The Botticher apparatus (Abstr., 1907, ii, 
138) is recommended particularly in laboratories where the analysis 
of wines is not of frequent occurrence. 

The addition of a few drops of oil free from acidity is a good device 
to prevent foaming during the distillation. L. ve K, 


Quantitative Colorimetric Estimation of Small Quantities 
of Hydrocyanic Acid. Ernst Beri and Max Depry (Ber., 1910, 
43, 1430—1431).—A method for the estimation of hydrogen cyanide 
in amounts ranging from 0:004 to 0:00004 gram per c.c. 

The solution to be estimated is made alkaline with potassium hydr- 
oxide (1:1), a large excess being avoided, and then a solution of ferrous 
sulphate (1:30) containing oxide added, so that there are at least 
2 mols. of ferrous sulphate to 1 mol. of hydrogen cyanide. The 
mixture is left for ten minutes at room-temperature, being well shaken 
from time to time, then boiled for two to fifteen minutes, cooled, and 
10% hydrochloric acid added until acid. A precipitate of Prussian blue 
forms gradually. After five hours, if the original solution is colourless, 
the whole is made up to 100 ¢.c., well shaken, and the colour of the 
suspensions compared in a Kriiss colorimeter with standards made 
from potassium cyanide solutions of known strength. When the 
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supernatant liquor is strongly coloured after the Prussian blue 
precipitate has settled, it is decanted off and replaced by water. 

Very dilute cyanide solutions, for example, 0:00004 gram HCN 
per c.c., are first acidified, extracted with ether, and the ethereal 
extract shaken with a small quantity of potassium hydroxide solution, 
whereby a cyanide solution is obtained of such strength that the above 
method can be used. T.S. P. 


Estimation of Tartaric Acid in Natural Products. 
ConstanTIN Beys (Compt. rend., 1910, 150, 1250—-1251).—The 
following process is stated to give better results than any method 
hitherto described. 

After heating for thirty minutes 1—2 grams of the substance with 
its own weight of 5% sulphuric acid, 5 volumes of alcohol are added 
and 10 volumes of ether. The precipitate is filtered off, and washed 
with alcohol and ether in the same proportions. The filtrate is 
neutralised with 90% alcoholic potassium hydroxide, and then treated 
with 5—10 c.c. of the same solution. After heating to 38° and 
cooling, the liquid A is decanted from the precipitate B, and acidified 
with glacial acetic acid ; the potassium hydrogen tartrate which separates 
is washed with 96% alcohol. The precipitate B is brought into solution 
with 12—15 ¢c.c. of hot water, and treated with 5 ¢.c. of acetic acid ; 
after shaking for five minutes, alcohol is added in amount equal to 
65% of the volume of liquid. The precipitate is washed successively 
with 65% and 96% alcohol, added to the precipitate from A, and the 
whole titrated according to Goldenberg’ s method (Abstr., 1908, ii, 237), 
using phenolphthalein as indicator. W. O. W. 


Formaldehyde Titration of Amino-acids in Urines. Hans 
Matratti (Zeitsch. physiol. Chem., 1910, 66, 152—164. Compare 
Abstr., 1909, ii, 837).—The urine, after removing phosphates as 
directed in the author’s previous paper, should be made neutral 
to phenolphthalein before starting the formaldehyde titration. The 
first change to very faint pink should be taken as the end-point. 
It is also pointed out that the process, although suitable for clinical 
purposes, is not sufficiently accurate for scientific work. 

L, pe K. 


Estimation of the Lecithin-content of Soja-oil. M. Rrecer 
(Pharm. Zeit., 1910, 55, 428).—The author extracts the crude lecithin 
from lecithin containing preparations by means of boiling methyl 
alcohol, and in the residue left on evaporation the phosphoric 
anhydride is estimated in the usual way. This multiplied by 11°36 
represents pure lecithin. Soja-oil was found to contain 0°15% of this 
substance. L. pe K, 


Use of Urotropin for ‘‘ Desulphurising’’ Wines and Musts. 
Henri Fonzes-Diacon (Bull. Soc. chim., 1910, [iv], '7, 389—390).— 
Urotropin having come into use for “ desulphurising ” treated wines, 
the reaction described by Denigés (this vol., ii, 357) has been re- 
commended officially for the detection of formaldehyde in such wines. 
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The author has already suggested the estimation of ammonia liberated 
by magnesia from wines as an additional means of ascertaining 
whether urotropin has been added to them. Denigés’ colour reaction 
is only satisfactory when care is taken to have enough sulphuric acid 
present. He also points out that in applying Blarez’s reaction (Bull. 
Soc. Pharm. Bord., February 1910), depending on the reddish colour 
given by formaldehyde with phenylhydrazine hydrochloride, care must 
be taken to use for the initial distillation a fairly large volume 
of wine, slightly acidified with sulphuric acid. If too much acid 
is used or the distillation is carried too far, some formaldehyde is 
formed by the action of the acid on components of the wine. 
T. A. &. 


Estimation of Aldehydes in Alcohol. Preparation of 
Standard Aldehyde Solution. Lion Ronner (Ann. Falsif., 1910, 
3, 205—206).—Standard aldehyde solution for use in the colorimetric 
estimation of aldehydes may be prepared from aldehyde-ammonia after 
the latter has been washed with ether and dried over sulphuric acid. 
The aldehyde-ammonia must not be dried under reduced pressure 
over sulphuric acid, as in this case it undergoes decomposition and 
is converted into ethylideneimine, which in turn polymerises to form a 
triple molecule. Pure acetaldehyde may also be prepared by 
distilling a mixture of paraldehyde and concentrated sulphuric acid. 

W. P.S. 


New Method for Estimating the Three Methylamines and 
Ammonia in Mixtures. Jean BertHeaume (Compt. rend., 1910, 
150, 1251—1253. Compare Abstr., 1908, ii, 742).—After criticising 
adversely Bresler’s method (Ann. Chim. anal., 1901, 6, 28), the 
author gives details of a process based on the insolubility of ammonium 
chloride and methylamine hydrochloride in chloroform. These two 
salts are then estimated by Francois’ method (Abstr., 1907, ii, 391, 
503,), and the di- and tri-methylamine remaiving in chloroform solution 
separated by taking advantage of the greater insolubility of tri- 
methylamine periodide in water. W.O. W. 


A Modification of the Nitrometer for Estimating Urea. 
Gustav Mossuer (Chem. Zenir., 1910, i, 1180—1181; from Zeitsch. allg. 
Osterr. Apoth.-Ver., 1910, 48, 1—3).—The flask for the evolution of 
nitrogen is connected with an improved form of nitrometer, in which 
the adjustment to zero before an experiment is performed by opening 
a tap, and the adjustment cf levels after the nitrogen is collected, is 
automatic. The original paper contains tables for the calculation of 
the percentage of urea. C. H. D. 


Rapid Estimation of Albumin in Urine. Aurrecut (Pharm. 
Zeit., 1910, 65, 345—346).—The results obtained by the author’s 
method (this vol., ii, 560) come nearer to the gravimetric estimations 
than those obtained by the ordinary Esbach method. It is advisable 
to make a comparative experiment with a solution containing a definite 
amount of albumin, and to note the time required for complete pre- 
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cipitation, as this differs according to the power of the centrifuge 
used. 

Excess of urates may be removed previously by cooling. If the 
urine contains more than 0°5% of albumin, it should be diluted with a 
suitable quantity of water. L. pe K, 


A New Method for Estimation of Fibrin Ferment and 
Fibrinogen in Body-fluids and Organs. JuLius WoHLGEMUTH 
(Biochem. Zeitsch., 1910, 25, 79—83).—For estimation of the fibrin 
ferment varying quantities of the liquid containing the ferment are 
diluted to a definite volume with 1% saline and mixed with 2 c.c. of 
magnesium sulphate plasma, prepared by Schmidt’s method, and left 
in a series of test-tubes on ice for twenty-four hours. The amount of 
the ferment-containing liquid just necessary to produce coagulation 
is observed. The amount of fibrin ferment is expressed by the 
number of times this quantity is contained in 1 c.c. The fibrinogen is 
determined in a similar way, only in this case the amount of ferment- 
containing liquid is kept constant and the amount of plasma varied. 
A similar system is adopted for expressing the number of fibrinogen 
units present. 8. B.S. 


The Guaiacum Test for Blood, and a New Modification of 
the Same with Sodium Peroxide. bruno Barpacu and Sreamunp 
SILBERSTEIN (Zeitsch. physiol. Chem., 1910, 65, 511—512).—The 
delicacy of the guaiacum-turpentine test is much increased by the 
addition of alcohol; and if sodium peroxide is used instead of 
turpentine, this test for blood is the most delicate known. 

W. Dz. H. 


The Value of the Guaiacum Reaction for the Forensic 
Detection of Blood. J. Kratrer (Chem. Zentr., 1910, i, 1458 ; 
from Viertalsjahrschr. ger. Med. dffentl. Sanitdétswesen, 1910, 39, 
42—51).—The contradictory results obtained with the guaiacum test 
for blood are due to the non-observance of the requisite conditions of 
the reaction. The guaiacum tincture should be freshly prepared, the 
turpentine oil must be old, and the blood solution concentrated. To 
fulfil these conditions, the blood is not dissolved in water, but taken 
up on moistened filter paper. The spot is then moistened with the 
guaiacum tincture, and two or three drops of turpentine oil are added. 
A blue colour is produced with the blood. Old samples, however, give 
a bright cherry-red colour with guaiacum tincture alone, which is 
characteristic for blood, and this reaction is not destroyed by 
putrefaction. The reactions should only be employed as preliminary 
tests, 8. B.S. 


Hemochromogen and its Crystals. Kaumus (Chem. Zenir., 
1910, i, 1458—1459 ; from Viertalsjahrschr. ger. Med. offentl. Sanitats- 
wesen, 1910, 39, 57—64).—The preparation of hemochromogen crystals 
from blood by means of pyridine and ammonium sulphide is a valuable 
test, but it is also given by other agents, such as the purple-yielding 
bacteria. From human blood, the hemochromogen crystals form typical 
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slender needles, resembling those of hematin. Other bloods yield 
other forms of crystals, although no particular form could be identified 
as typical for the species uf animal. The instability of the crystals is 
the only disadvantage compared with the hemin crystals. The hemo- 
chromogen crystals can be readily distinguished from rust and other 
substances, and their formation is not readily inhibited by foreign 
substances, as hemin crystals’are. They can, furthermore, be examined 
by the microspectroscope in the violet and ultra-violet parts of the 
spectrum. 8. B.S. 


Hemochromogen Test. Mura (Chem. Zenir., 1910, i, 1459 ; 
from Viertalsjahrschr. ger. Med. dffentl. Sanitiétswesen, 1910, 39, 
64—66).—To avoid the inconvenience of the separation of sulphur 
when ammonium sulphide is employed in the hemochromogen test, the 
author employs de Dominicis’ 10% phenylhydrazine hydrate reagent. 
The crystals should be examined for double refraction. In the presence 
of organic matter, the blood should be first dissolved in water or acetic 
acid, and the solution allowed to evaporate at room-temperature. As 
regards the action of putrefaction or sunlight on the reaction, the 
hemochromogen test is at least as trustworthy as the hematin test. 

8. B.S. 


A Reagent for the Detection of Blood-pigment and the 
Preparation of Hemochromogen Crystals. Locure (Chem. Zentr., 
1910, i, 459; from Viertalsjahrschr. ger. Med. éffentl. Sanitdétswesen, 
1910, 39, 66—71).—The reagent employed consisted of 10 parts of 
sodium hydroxide, 40 parts of distilled water, and 50 parts of 
80% alcohol containing 2 parts of pyridine and 2 parts of ammonium 
sulphide. Six to ten c.c. of this reagent are employed for a few 
drops of diluted biood solution. If the red hemochromogen solution 
thus obtained is shaken with air, the wine-red colour becomes yellow 
or brownisfi-yellow, according to the amount of hematin formed. 
The hemochromogen bands thereby disappear, and are replaced by the 
pale band of alkaline hematin. The solution then reddens again, and 
the hemochromogen bands reappear. ‘This colour change can be 
repeated an indefinite number of times. Hydrazine sulphate can be 
employed in the reagent instead of ammonium sulphide, but it can 
then be kept only for a short time without change. The best crystals 
are obtainable from fresh blood when the pyridine and ammonium 
sulphide are added simultaneously, especially when a few drops of 
alcohol are added previously to fresh blood. In doubtful cases the 
crystals should be examined microscopically. 8. B. 8. 


Use of Benzidine for the Detection of Blood and its Applica- 
tion in Medico-Legal Practice. Ernst Water (Deutsch. Med. Woch., 
1910,No.7. Reprint, 10 pp.).—The author recommends the substitution 
of the benzidine test for the old guaiacum test as being more decisive. 
Pastilles may be made containing.0'1 gram of benzidine and 0°1 gram of 
sodium perborate (preferable to hydrogen peroxide) and just before use 
such a pastille is dissolved in 10 c.c. of glacial acetic acid. The use of 
benzidine paper also proposed cannot be recommended. If a suspected 
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spot on an article of clothing, etc., is to be examined for blood, it is 
moistened with a drop of physiological salt solution and well rubbed 
with a glass rod. The drop is then absorbed in a small piece of cotton 
wool free from fat, and the spot at once treated with a few drops of 


the reagent. In presence of blood a blue coloration is noticed. 
L. DE K. 


Use of Various Zinc Salts in the Detection of Urobilin. 
R. Weitz (J. Pharm. Chim., 1910, [vii], 1, 533—538).—Various 
authors have drawn attention to the green fluorescence produced in 
urines containing urobilin by the addition of zinc salts (Denigés, 
Abstr., 1908, i, 343, ii, 200; Roman and Delluc, Abstr., 1900, ii, 
700), and have suggested this reaction as a means of detecting this 
substance. The author finds the following method of operating gives 
good results. The urine (20 c.c.) is mixed with zinc acetate (4 grams), 
alcohol (20 cc.) of 95° strength is added, and the mixture shaken 
and filtered. The filtrate shows a marked green fluorescence if 
urobilin is present. The delicacy of the reaction is increased if the 
mixture is left from one to two hours before filtration. To liberate 
urobilin from the chromogen, which precedes it, the urine must be 
treated with a few drops of an oxidising agent, such as Gram’s iodine 
solution, or alkaline permanganate. Mercuric sulphate should not be 
used as a defecating agent before applying the test, as urobilin is 
liable to be lost in that way. Zinc lactate or valerate gives as good 
results as the acetate, but the basic carbonate is a little less delicate. 
Zinc sulphate or chloride may be used if their solutions are first made 
neutral by adding ammonia solution. Blood and biliary pigments do 
not interfere with this reaction, and can themselves be detected by 
the ordinary tests. If indoxyl is present, the urobilin should be 
separated by adding basic lead acetate solution, suspending the 
washed precipitate in alcohol, and decomposing it with dilute 
sulphuric acid, thus forming an alcoholic solution of urobilin to which, 


after exact neutralisation by ammonia, the test may be applied. 
T. A. H. 


The Detection of Peptolytic Enzymes in Animal and 
Vegetable Tissues. Emit ABDERHALDEN (Zeitsch. physiol. Chem., 
1910, 66, 137—139).—An easy method for the detection of peptolytic 
enzymes consists in placing sections of the tissue in solutions of silk- 
peptone ; after a few hours’ digestion tyrosine crystals are found 
adhering to the sections if a peptolytic enzyme is present. Possibly 
the injection of the silk peptone into the organ and subsequent 
examination of it may throw light on the question as to what cells are 
concerned in the formation of the enzyme, and differences may be 
found in normal and pathological conditions. The enzymes in question 
were found in all the animal and vegetable tissues examined; in 
muscle, the amount as judged by the yield of tyrosine is small. The 
method may be used in plants to determine the date when such enzymes 
appear during germination. Another microchemical reaction which 
gives good results is to use polypeptides which contain tryptophan ; 
the violet reaction with bromine water does not occur until trypto- 
phan is liberated. W. D. H. 
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Comparison of Results Given by Acidity Determinations 
and by Catalasimetry in Estimating the Freshness of 
Milk. J. SartHou (J. Pharm. Chim., 1910, [vii], 1, 387—393).— 
Soxhlet’s observation that milk only undergoes lactic fermentation 
after a period of incubation, is confirmed. In a series of trials with 
milks kept in the laboratory, it was found that the acidity remained 
constant during the first forty-two hours, whilst catalytic action on 
hydrogen perexide increased, indicating that richness in bacteria 
increased, but that no acid fermentation of lactose occurred (this vol., 
ii, 326) during this period. The increase in catalytic activity of milk 
varies with the race of lactic bacillus it contains, and is much more 
marked for milk kept in a dairy than for milk kept in the laboratory. 
Further, the catalytic activity increased more rapidly in milk kept 
warm than in milk preserved at about 10°. T. A. 


Estimation of Diastase in Milk. ©. J. Konina (Chem. Weekblad, 
1910, '7, 377. Compare van Haarst, Chem. Weekblad, 1910, 7, 
354—355).—A reply to van Haarst’s statement that Koning’s method 
for estimating diastase in milk is useless. A. J. W. 


Estimation of Diastase in Milk. J. van Haarst (Chem. Weekblad, 
1910, '7, 391).—Polemical. A reply to Koning (preceding — 
A. J. W. 


The Apparent Diastase Reaction of Water on Starch. C.J. 
Konina (Chem. Weekblad, 1910, '7, 484—485. Compare preceding 
abstracts).—A reply to van Haarst, maintaining that the author’s 
method of estimating diastase in milk is trustworthy. A. J. W. 


Analysis of Gastric Juice. A.trrepo E. Tamayo (Ann. Chim. 
anal,, 1910, 14, 172—173).—Zstimation of Pepsin.—A solution is 
made containing 2 grams of pure albumin in 100 c.c. of water, and 0°8 
c.c. of hydrochloric acid is added. Ten c.c. of this are added to 10 c.c. 
of the gastrjc juice contained in a test-tube ; in a similar test-tube are 
introduced 10 c.c. of the albumin solution and 10 c.c. of water, and 
both tubes are then placed in a bath at 37° foranhour. The contents 
of the tubes are then transferred to two Esbach tubes up to the mark 
U and then diluted with dilute nitric acid (20 vol.%) up to the mark &. 
After some time, the volumes of the respective albumin deposits 
are read off, and the difference represents albumin acted on by the 
gastric juice. 

Total Acidity and Organic Chlorine.—To 10 c.c. of the filtered sample 
are added three or four drops of strong alcoholic solution of phenol- 
phthalein, and WV/10-sodium hydroxide is added from a burette until a 
permanent rose colour is noticed. The liquid is then put into a 
flat porcelain dish and evaporated to dryness. The residue is 
heated to redness, and, when cold, the ash is moistened with a little 
water, and a volume of V/10-sulphuric acid equal to that of the alkali 
(X) used is added. After boiling to expel carbon dioxide, 
the excess of acidity is titrated with /10-sodium hydroxide; the 
number of c.c, (a) used represents the hydrochloric acid, X — x represents 
the organic acidity. On subtracting from x the figure found for free 
hydrochloric acid, the organic chlorine is found. 
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Estimation of Total Chlorine.—Ten c.c. of the gastric juice are mixed 
with an excess of sodium carbonate, and, after evaporating to dryness, 
the residue is ignited. The ash is dissolved in water, and the chlorine 
titrated as usual. 

Estimation of Free Hydrochloric Acid.—Ten c.c. of the sample are 
titrated with V/10-sodium hydroxide until a drop of the liquid gives 
no longer the Gunzburg reaction on a warm porcelain slab. 

The mineral chlorine is found by deducting from the total chlorine 
the chlorine existing as free hydrochloric acid and in organic 
combination. L. DE K. 


Rapid Detection of Emulsin. EE. Frank~anp ARMsTRONG 
(Proc. physiol. Soc., 1910, xxxiii ; J. Physiol., 40).—The term emulsin 
is used for the mixture of enzymes discovered in almonds by Liebig 
and Wohler. The material to be tested is incubated with water 
for twenty-four hours in a corked tube, in the neck of which a piece 
of moistened Grignard’s sodium picrate paper is suspended. As long 
as the paper remains orange, hydrogen cyanide is absent. A solution 
of amygdalin, phaseolunatin, or other cyanophoric glucoside is added, 
and the tube again incubated. If emulsin is present, hydrogen 
cyanide is rapidly produced, and the paper becomes coloured red ; the 
speed of the change is a rough measure of the proportion of enzyme 
present, W. D. H. 


Is there Caramelisation in Rivas’ Test? Davip W. Horn (Amer. 
J. Pharm., 1910, 82, 151-—161).—It is contended that the assumption 
sometimes made that the development of a brown colour (1) in old 
official “syrup of ferrous iodide,” (2) when lactose is heated with 
sodium hydroxide, as in Rivas’ test for Bacterium Coli, is due to 
the formation of caramel, is inaccurate. It is found that the 
optical rotation of dextrose is destroyed by heating with alkalis, 
that the brown colour formed in this reaction disappears on the 
addition of acids, and that it is also removed by passing oxygen 
through the solution, In the last respect the brown colour differs 
from that due to caramel. From information already on record 
regarding the action of alkalis on dextrose, it appears likely that a 
sodium dextrose compound is first formed, and that on further 
heating, organic acids and resin are produced. The lactose in Rivas’ 
test, and the sucrose in the ferrous iodide syrup, may be supposed to 
break up, yielding dextrose, which might then condense to coloured 
substances, as described above. T. A. H. 
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General and Physical Chemistry. 


Calculation of Optico-chemical Constants. H. Sraniey 
Reperove (Chem. News, 1910, 102, 3—6, 14—15).—The method 
already employed in calculating thermochemical constants (compare 
Abstr., 1907, ii, 446, 604, etc.), in which the influence of the ethane 
and certain other links usually ignored is taken into account, is now 
applied to the experimental data for the refractive indices of aliphatic 
hydrocarbons. The molecular refractivities of these hydrocarbons 
for the a- and y-hydrogen lines, calculated with the help of the 
‘¢ fundamental constants,” are tabulated, and are shown to be in 
good agreement with the experimental values. The observed and 
calculated molecular dispersions are also in satisfactory agreement, 
but the results are less trustworthy, as the measurements are greatly 
affected by experimental errors. It is shown that the molecular 
dispersion of any hydrocarbon can be calculated by multiplying the 
number of ethane links in it by 0°13, the number of ethene (double) 
links by 0°32, and the number of ethine (triple) links by 0°28. The 
latter constant, however, is somewhat uncertain, owing to the scanty 
experimental data. 

Briihl’s method of calculating optico-chemical constants is open to 
objection, not only because certain links are not taken into account, 
but also because his constants are in some cases based on the assump- 
tion that aldehydes and ketones contain carbonyl oxygen only, whereas 
they are often equilibrium mixtures of enolic and ketonic forms. 

G. 8. 


Production of the Fundamental Spectra of Potassium, 
Rubidium, and Cesium. Evucen Gotpstein (Ber. Deut. physikal. Ges., 
1910, 12, 426—443 ; Physikal. Zeitsch., 1910, 11, 560—568. Compare 
Abstr., 1907, ii, 725 ; 1909, ii, 2).—The method described previously 
for the production of well-developed line spectra of the alkali metals 
and the halogens has been applied to the examination of alkali-metal 
fluorides. With suitable condensers placed in paraliel with the 
discharge tube, line spectra of the halogens are obtained in the case of 
chlorides, bromides, and iodides. Fluorides, however, do not give the 
corresponding spectrum of fluorine, but under these conditions the 
so-called “ fundamental spectra’”’ of the alkali metals are developed. 
These spectra are characterised by the fact that the individual lines 
cannot be represented by any of the usual series formule. As the 
intensity of the condenser discharge increases, the series spectrum of 
potassium is gradually obliterated, and is replaced by the non-series 
“fundamental spectrum,” 

“Fundamental spectra” of rubidium and cesium can be obtained 
in a similar way. As compared with potassium, the only difference 
exhibited by these metals lies in the fact that the conditions requisite 
for producing the two independent spectra are not so sharply 
differentiated in the case of rubidium and cesium, H. M. D, 
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Spectra of Bismuth. WitHeitm Scuwerz (Zettsch. wiss. Photo- 
chem., 1910, 8, 301—315).—The spark, arc, and flame spectra of 
bismuth have been examined. From his own and previous observ- 
ations, the author draws the conclusion that the flame spectrum of 
metallic bismuth is free from bands, and is characterised principally 
by the blue line A=4722. The feebly-developed bands which are 
observed in the examination of bismuth salts are attributable to 
bismuth oxide. This band spectrum is also obtained in the case of 
bismuth chloride. 

The spark and arc spectra are contrasted, and observations relating 
to the influence of pressure, self-induction, and a magnetic field on 
the spectrum are recorded, H. M. D. 


Are Spectrum of Zirconium. A.sert Bacnem (Zeitsch. wiss. 
Photochem., 1910, 8, 316—-332).—Detailed measurements have been 
made of the wave-lengths and relative intensities of the lines in the 
arc spectrum of zirconium between the limits \=2166 and A=7169. 
The wave-length measurements are based on the values of Buisson 
and Fabry for the normal lines of iron. H. M. D. 


Connexion between Band Spectrum and Chemical 
Dissociation. Jowann G. Koenicspercer and K. Kiprerer 
(Physikal. Zeitsch., 1910, 11, 568—571).—Of the three types of 
absorption spectra which are exhibited by gaseous substances, the 
authors attribute the discontinuous band spectrum to intramolecular 
or intra-atomic conditions which are brought about by the process of 
chemical dissociation. Substances like iodine, bromine, sulphur, and 
selenium, the molecules of which undergo dissociation when the 
temperature is raised, exhibit a discontinuous band spectrum when 
the conditions are such that both undissociated and dissociated 
molecules are present in appreciable proportions. If by altering the 
conditions of temperature and pressure, one set of molecules is caused 
to disappear more or less completely, the substance in question will 
no longer give the discontinuous band spectrum. H. M. D. 


Extreme Red and Infra-red Band Spectra of Carbonated 
Gases. F. Croze (Compt. rend., 1910, 150, 1672—1673).—The 
spectrum of carbon monoxide consists of fourteen visible bands and a 
number of ultra-violet bands, the principal lines of which obey 
Deslandres’ law. The author has photographed five bands of the 
same series in the infra-red, in which the wave-lengths of the headlines 
are 722°5, 747°2, 792°5, 836°8, and 881-Ouy. 

The cyanogen spectrum consists of two series of bands, the first 
extending from 4607, into the ultra-violet, and the second composed, 
according to Thalen, of thirteen bands between 7102p and 5245up. 
This series extends into the infra-red, the headlines of the bands 
observed being 7254, 740°0, 7536, 800°1, and 813°4y,, whilst beyond 
these bands a very feeble continuous spectrum appears. An exposure 
of six to eight hours was necessary, and during this time fresh 
cyanogen was constantly circulated through the Geissler tube at 
2 mm. pressure to prevent the appearance of the nitrogen bands, 
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Carbonated gases give the above two spectra and also Swan’s 
spectrum, usually attributed to hydrocarbons or carbon. Bergmann 
has recently mapped the spectrum of the carbon arc between 640upu 
and 1400p, but the bands grade off in the opposite direction to 
Swan’s. The author has photographed Bergmann’s spectrum of the 
are directly both in air and in a vacuum. R. J.C. 


The Band Spectrum Obtained by Introduction of Mangan- 
ous Chloride into the Oxygen Coal-gas Blow-pipe Flame. 
HERMANN CasareETTo (Zettech. wiss. Photochem., 1910, 8, 381—404).— 
Measurements of the band-spectrum were made between A= 4402°4 
and X=6707°6. The photographic records indicate that in this region 
there are ten similarly constituted groups of bands which fade away 
towards the red end of the spectrum. It is shown that the frequencies 
of the constituent bands of the respective groups are related to one 
another, and that the frequencies of corresponding bands of the several 
groups show differences which are very nearly constant. 

The same band spectrum is obtained with other compounds of 
manganese, but the bands are more clearly developed in the case 
of the chloride. This leads the author to infer that the band spectrum 
is due to the metal itself. H. M. D. 


Conditions Under which the Band Spectrum Attributed to 
Cyanogen may Appear. ANTOINE DE GRrAMONT and Drecg (Compt. 
rend., 1910, 150, 1235—1236).—The spectrum of sodium carbonate, or 
of sodium bromide or chloride containing 0°5% of carbon as carbonate, 
obtained by the use of a spark sufficiently powerful in itself to fuse the 
salts, showed all the characteristic bands of cyanogen. The saits were 
free from cyanide, and the conditions such that any cyanogen formed 
from the carbon and atmospheric nitrogen would be immediately 
decomposed, since, according to Andrews and Tait, cyanogen is decom- 
posed into its element8 by the electric spark. It is suggested that the 
spectrum usually attributed to cyanogen is merely the spectrum of a 
mixture of carbon and nitrogen. The bearing of this theorem on the 
question of the toxicity of Halley’s Comet is discussed. R. J.C. 


Three-fold Emission Spectra of Solid Aromatic Compounds. 
Evcen GoupstEIn (Brit. Assoc. Rep., 1909, 129—131. Compare this 
vol., ii, 469).—An aromatic substance, when cooled in liquid air 
and submitted to the action of cathode rays, does not, as was originally 
supposed (Abstr., 1904, ii, 689, 690), emit only a single spectrum. 
For each substance there appear three spectra, (a) the initial spectrum, 
(5) the chief spectrum, and (c) the solution spectrum. The first appears 
at the moment when the cathode rays fall upon the substance ; its 
brightness diminishes and ultimately becomes very small, but it never 
entirely disappears, The light belonging to the initial spectra for 
colourless substances is always blue. The initial spectra begin in the 
red, but extend through the green aud blue into the ultra-violet ; for 
two substances they are similar in general appearance, but never 
identical, The chief spectrum appears and grows brighter whilst the 
intensity of the initial spectrum is diminishing. In a large number 
46 —2 
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of cases it is so characteristic that it can be employed as a means of 
identification, even of isomeric compounds. The chief spectra always 
begin from the infra-red and end in the green or blue, or in some 
instances in the yellow. 

The solution spectrum, which differs entirely from the others, 
appears when the aromatic substance is dissolved in a solvent and 
the solidified solution exposed to cathode rays, Whilst isomeric 
substances exhibit quite distinct solution spectra, the same substance 
emits different solution spectra when dissolved in different, even if 
isomeric, solvents. The light of the chief spectra is fluorescent, but 
that of the solution spectra is phosphorescent. KE. H. 


Dynamic Isomerism. Henry E. Armstrone, THomas M. Lowry, 
Sypyney Youne, Cecit H. Descu, James J. Doppre, Martin O. Forster, 
and ArtHuR LapwortH (Brit. Assoc. Report, 1909, 135—141).—This 
report summarises the evidence showing that the presence or absence 
of a band in the absorption spectrum of a camphor derivative is 
independent of the occurrence of isomeric change. The catalytic 
action of impurities on the phenomena of colour, fluorescence and 
triboluminescence, and the relation of crystallisation to phosphcr- 
escence, fluorescence, and colour, are considered. EK. H. 


Absorption and Fluorescence of Rubidium Vapour. Taytor§. 
Carter (Physikal. Zeitsch., 1910, 11, 632—633).—When white light is 
allowed to fall on the vapour of metallic rubidium, it emits a well- 
developed, red-coloured, fluorescent beam of rays. Photographic records 
show that the fluorescence spectrum is discontinuous. The banded 
absorption spectrum, which determines the nature of the fluorescence, 
is found to be closely similar to the absorption spectra of potassium and 
sodium. H. M. D. 


Magnetic Rotation of the Plane of Polarisation in Crystalline 
Liquid Substances. Gerrnarp VietH (Physikal. Zeitsch., 1910, 11, 
526—527).— Measurements of the rotation of the plane of polarisation 
by the active amy] anisylideneamino-a-methylcinnamate in a magnetic 
field have shown that the rotations produced with oppositely directed 
fields are unequal. For yellow light, the dextro-rotation is about 6°3 
times as large as the levo-rotation ; for green light, the ratio of the 
two rotations is only about 1°75. In all cases the rotation increases 
in proportion to the intensity of the magnetic field. H, M. D 


The Transmission of 8-Rays. J. Arnotp Crowrtuer (Proc. Camb. 
Phil. Soc., 1910, 15, 442—458).— Experiments were carried out on the 
velocity and absorption of a beam of B-rays of radium rendered nearly 
homogeneous by passage through a circular are in a uniform magnetic 
field, after the manner employed by W. Wilson (Proc. Roy. Soc., 1909, 
A, 82, 612), except that a vacuum was employed to avoid the scattering 
of the rays by air while in the magnetic field. It was shown by the 
use of two similar arrangements, in which the magnetic field of the 
first was kept constant while that of the second was varied, that the 
velocity of the rays transmitied by a single arrangement did not vary 
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more than 1% from the mean value. The introduction of an absorbing 
sheet of aluminium (0°047 cm. thick) between the two arrangements 
caused a small but decided reduction in the velocity of the rays 
transmitted [from 2°735 (x 10!° cm./sec.) to 2-690 in one case, and 
from 2°903 to 2°881 in another]. In the first case, for the softer 
rays, the screen caused a reduction of 71%, and in the second case of 
52% of the radiation, showing that the absorption is not due to any 
important extent to simple retardation. Glass behaved similarly to 
aluminium, but platinum was different, the beam, initially homogeneous, 
emerging with considerable range of velocity in either direction, but 
particularly in that of retardation. The law of absorption of these 
homogeneous f-rays was studied for aluminium and platinum. For the 
former the curve was neither exponential nor linear, but for the latter 
it was, after a slight initial steeper part, strictly exponential. The 
latter result is ascribed to the complete conversion of the rays into 
secondary rays in the first 0°001 cm. of platinum traversed. The 
analogy between the exponential absorption of these secondary B-rays 
and of secondary homogeneous X-rays is pointed out. 


Relationships in the Emission of §-Rays and the Absorption 
of these by Matter. Orro Haun (Ber. Deut. physikal. Ges., 1910, 12, 
468—474).—The deviability of B-rays by a magnetic field has been 
investigated by means of their action on a photographic plate. The 
photographic record obtained in the case of the B-rays emitted by the 
active deposit of thorium shows two very distinct bands, corresponding 
with the emission of two types of B-rays. These are the rays emitted 
by thorium-A and thorium-D respectively. Three other feebly- 
developed bands are also recognisable, and it appears therefore that 
the active deposit of thorium emits five different sets of B-rays. 

When examined in the same way, radium-#, was found to give 
homogeneous f-rays. On the other hand, mesothorium-2 appears to 
emit at-least six kinds of B-rays, and the photographic record obtained 
in the investigation of thorium-X shows that this also emits B-rays. 

None of these substances gave a continuous f-ray spectrum, and the 
apparently continuous spectrum obtained by previous observers in the 
case of radium is attributed to the overlapping of a large number of 
independent bands. H. M. D. 


The Structure of y-Rays. Epcar Meyer (Sitzungsber. K. 
Akad. Wiss. Berlin, 1910, 32, 647—662 ; Jahrb. Radiouktiv. Elektronik., 
1910, '7, 279295. Compare von Schweidler, this vol., ii, 376).—If the 
y-rays were propagated as spherical waves from their origin, the von 
Schweidler variation due to the individual atomic disintegrations 
would not be altered by narrowing the cone of rays under investigation, 
but on the newer alternative view that the y-rays are propagated along 
lines [as discrete particles (Bragg), energy-bundles (Hinstein, Stark), or 
localised in ether-patches (J. J. Thomson)], a second von Schweidler 
variation of intensity would be superimposed, due to the hetero- 
geneous structure of the “ wave-front,’ and this would come into 
evidence the more as the pencil of rays is narrowed. The von 
Schweidler variations with a radium y-ray source at the centre of a 
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hemispherical ionisation chamber were observed when the angle of the 
rays was diminished from 27 by lead screens. In several series 
of experiments the results were in agreement with the second 
hypothesis, and were incompatible with the first. The relative values 
of the variation for wide and narrow cones of rays were in good 
agreement with the results to be expected on the second hypothesis, 
calculated from the theory as developed by von Schweidler and 
K. W. F. Kohlrausch. It was proved in separate experiments that 
the results could not be due to variation of the ionisation of the gas, 
or of the secondary rays emitted from the walls of the ionisation 
chamber, for when these*factors were varied, the character of the 
phenomena was not essentially altered. About 30,000 observations 
were made, and the error is estimated at about 10%, but the conclusion 
is clearly in favour of the rays being strongly anisotropic in structure, 
although whether they are propagated along lines or along narrow 
cones, widening as the distance from the origin is increased, is 
not apparent from these experiments. F. 8. 


Secondary Rontgen Rays from Metallic Salts. J. L. Giasson 
(Proc. Camb. Phil. Soc., 1910, 15, 437—441).—The question examined 
was whether the nature of the characteristic homogeneous secondary 
X-radiation, produced when an element of atomic weight greater than 
40 is subjected to X-rays (Barkla), was affected by the state of 
chemical combination of the element. The results with various salts of 
iron showed that even when the iron in the molecule is only one-sixth 
of the whole mass, and is, moreover, in the acid radicle (as in 
ammonium ferrocyanide), the radiation is mainly the homogeneous 
iron radiation, the light elements producing only a very small propor- 
tion of scattered primary radiation, which is considerably more 
penetrating than the secondary, and so comes into evidence only when 
the intensity is greatly reduced by absorption screens. The value of 
the absorption-coeflicient for aluminium for the secondary X-radiation 
characteristic of any metal can be determined quite well by the use of 
its salts, and for manganese was found to be 100, by using manganese 
sulphate, which agrees with that predicted from its atomic weight. 


F. 8. 


The Production of Cathode Particles by Homogeneous 
Rontgen Radiations. R. T. Bearry (Proc. Camb. Phil. Soc., 1910, 
15, 416—422).—Radiators of iron, copper, zinc, arsenic, and tin were 
subjected to primary X-radiation, and the homogeneous secondary 
X-radiations produced were (1) measured by means of an electroscope, 
and (2) received in a second ionisation chamber, through a parchment 
window covered with silver leaf, in which the air-pressure could 
be varied, The object was to investigate the absorption-coefficients 
(A) of the cathode radiations produced by the secondary X-radiations 
in air and hydrogen. The latter produce an ionisation proportional to 
the pressure which can be subtracted from the total ionisation, the 
part due to the cathode radiation (which is independent of pressure 
when the latier is sufficiently high for all the radiation to be absorbed) 
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can be found, and the absorption-coefficients in the two gases 
determined. These are given in the following table in cm. units: 


Iron. Copper. Zine. Arsenic, Tin. 
BOE: stnkentnsiunmasiinn 87°2 51°9 42°7 27°43 3°97 
Hydrogen............+0 17°05 9°55 771 -- 0°51 


It was deduced on various assumptions (1) that the ratio between 
the energy absorbed by the silver and that used in producing cathode 
radiation is constant ; (2) that the total cathode ionisations in air and 
hydrogen are the same; (3) that a linear relation holds between the 
absorption of the generating X-rays in aluminium and that of the 
generated cathode radiations in air ; (4) that the secondary X-rays 
used produced 175 times more ionisation in air than hydrogen (except 
tin X-radiation, for which the ratio is 25). F. 8. 


French and German Units of Measurement for Radio- 
active Emanation. A. JaBoin and G. Beauporn (J. Pharm. Chim., 
1910, [vii], 1, 497—499)—The French unit is the quantity of 
emanation disengaged per minute by 1 mg. of radium bromide 
in solution, without reference to spontaneous destruction. This unit is 
independent of the measuring instrument, and remains constant. The 
German unit is equal to a fall in tension at the electroscope of 1 volt 
per hour and per litre of radioactive water, and is dependent on the 
capacity of the measuring instrument. The author has compared the 
values of the two units by means of the same electroscope, and finds 
that the French unit is 7000 times as great as the German unit. It 


is suggested that a common international unit should be adopted. 
T. A. H. 


The Atomic Weight of the Radium Emanation. Anpri 
DEBIERNE (Compt. rend, 1910, 150, 1740—1743).—A new method is 
described for the determination of the atomic weight of the radium 
emanation based on Bunsen’s determination of the density from the 
velocity of escape of a gas through a small holein a thin partition. The 
emanation, mixed with varying amounts of foreign gases, was allowed so 
to escape from a vessel of 45 c.c. capacity, serving also as a McLeod 
gauge, at a pressure of about 0°01 mm. of mercury into a much larger 
vessel maintained vacuous by a Gaede pump kept in continuous 
operation. The pierced diaphragm consisted of a piece of platinum 
foil, 0°01 mm. thick, and communication could be made or interrupted 
at will by a wide-bore tap. The pressure in the guage, with the gas 
escaping, diminished exponentially with the time over a range from 
0:2 to 0:002 mm., and the exponential-coeflicient was found to be 
inversely proportional to the density of the gas for sulphur dioxide, 
carbon dioxide, oxygen, and argon. Fora mixture of oxygen and argon, 
each gas behaved under the conditions as if alone present at its partial 
pressure. For the emanation, the amount remaining was determined 
by means of the penetrating radiation after equilibrium had been 
attained, and the amount of foreign gas, between the limits of 0°5 and 
20 per cent. of emanation, had no effect on the rapidity of escape of 
the latter. From the exponential-coeflicient of escape, the molecular 
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weight of the radium emanation, as compared with the results for 
argon and oxygen, was found to be in the neighbourhood of 220, The 
variations in the separate experiments were not greater than 2 or 3 per 
cent, This is in remarkable accord with the disintegration theory, from 
which a molecular weight of 222°5 is to be expected. F. 8. 


The Quantitative Measurement of the Radium Emanation. 
Wittiam Duane and A. Lazsorpe (Compt. rend., 1910, 150, 
1421—1423 ; Le Radium, 1910, '7, 162—164. Compare Abstr., 1905, ii, 
219).—The paper deals with the determination of the constants C and K 
in the previously-proposed formula: 7, = C — X.S/V, which expresses the 
initial ionisation, 7,, due to a given quantity of emanation in a cylinder 
of length about double the diameter, of interior surface, S, and volume, 
V, C being the ionisation that would be produced were all the radiation 
absorbed in the air, The ratio X/C had previously been found to be 
0'517, so that the above formula may be written : J, = C(1—0°517.8/V). 
Where J, represents the initial current in #.S.U. produced by the 
emanation generated by 1 gram of radium per second, C’ has the value 
5°19. The volumes of the cylinders varied from 10 to 0°44 litres. 
The maximum current, produced after three hours, is similarly repre- 
sented by Jmax. = 13°15(1 — 0:572.8/V). The results have been checked 
by means of standards of radium, for which Mme. Curie found the 
atomic weight 226°5, F. 8. 


The Amount of Radium Emanation in the Lower Regions 
of the Atmosphere and its Variation with the Weather. 
Joun Satrerty (Phil, Mag., 1910, [vi], 20, 1—36).—A long series of 
successive daily measurements at Cambridge, England, of the amount 
of radium emanation in the air, by the method of absorbing the 
emanation in a known volume of air by means of cocoanut charcoal, 
have been co-ordinated with the prevailing meteorological conditions. 
The term radium equivalent signifies the amount of radium which 
would be in equilibrium with the emanation in one cubic metre of air. 
The average radium equivalent was 105, the lowest 35, and the 
highest 350 (x 10-!2 gram). The average number corresponds with 
1°7 emanation molecules per c.c. of air. The amount was found to be 
lowest during cyclones and highest during anticyclones, except where, 
from a study of the trajectories of the surface air-currents, the air was 
known to have travelled over the sea or very rapidly over the land, 
when it waslow. It was high when the air had spent much time over 
land. The number of ions produced per second per c.c. of air by the 
emanation averages 2°1 (max. 7°0, min. 0°7). The average emanation 
content found by Eve at Montreal is 6/11 of the amount found at 
Cambridge. The lowest number of ions produced per second in a closed 
vessel is 8 (by Wright in a zinc vessel in the open air on the ground 
near the Toronto Physical Laboratory, while on the frozen surface of 
the non-radioactive waters of Lake Ontario the number was 4 for the 
same vessel). Of these 8, 4 therefore are due to the penetrating 
radiation from the ground, and, since 1 in Canada (or 2 in Cambridge) 
is due to the radium emanation, the remaining 3 must be ascribed to 
the radioactivity of the vessel, In the free air, it is estimated that the 
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penetrating rays produce | instead of 4, and the thorium emanation 2, 
in addition to the 1, or 2, due to the radium emanation, making a total 
of 4, or 5, ions per c.c. per second. F. 8. 


The Solubility of the Radioactive Emanations in Liquids. 
R. W. Boyix (Trans. Roy. Soc. Canada, 1909, [iii], 3, 111, 75—80).— 
Experiments on the bubbling of thorium emanation in similar manner 
through different liquids showed that, as for the radium emanation, 
petroleum oils are the best absorbers, and then follow in order: ethyl 
alcohol, sulphuric acid, water. Rising temperature diminishes the 
absorbing power, and so also do dissolved salts, although in relatively 
small degree. Ss. 


The Radioactivity of the Rocks of the Transandine 
Tunnel. Arnoxp L. Frercuer (Phil. Mag., 1910, [vi], 20, 36—45). 
—Nineteen specimens of rock (mostly varieties of tuff, trachyte, and 
andesite) taken at levels about 1000 feet from the surface in the 
transandine tunnel, from 2°4 to 4°7 km. from the Argentine end, 
were examined for radium and thorium content by Joly’s methods. 
For the former, the mean value was 0°79 x 107!” gram of radium per 
gram (maximum 1°4, minimum 0°3), and for the latter 0°56 x 10~° 
gram of thorium per gram (maximum 1'l, minimum 0°0), the ratio 
of the mean thorium to the mean radium (0°71 x 10") being similar 
to that found by Joly for certain lavas (Abstr., 1909, ii, 848). 
Thus these rocks are strikingly low in radioactive matter, which may 
be due to the alterations most of the rocks had undergone, and the 
removal of soluble radioactive matter by percolating water. The 
total heat evolved is estimated at 2°9x10~1° calorie per hour per 
gram, in agreement with the fact that no abnormaily high degree of 
temperature was experienced in the tunnel. F.S 


Non-radioactive Minerals Containing Helium. ARNALpDo 
Priurti (Le Radium, 1910, '7, 146—149).—With different mixtures of 
pyrolusite and uranium oxide, 1 gram of which was spread over a 
surface of 4°55 cm.’, the radioactivity could be detected with 0:0001 
part of uranium oxide, but not with one-half this proportion. Many 
minerals of which the radioactivity was too feeble to be detected, for 
example, castorite, several varieties of tourmaline, and a rose-beryl 
from Elba, also tourmalines from France, Swaziland, New York, and 
Madagascar, gave clear indications of the stronger lines of helium 
when quantities of 1 to 4 graims were heated in a charcoal vacuum. 
The non-radioactive minerals, however, always contain less helium 
than the radioactive. In the case of a Madagascar tourmaline, 
existing in large crystals coloured rose or violet internally with an 
external fairly sharply defined layer of green colour, the latter 
possessed a radioactivity and helium-content much greater than the 
interior portion. For beryls from Elba an inactive rose variety 
possessed more helium than a green one, which was feebly active. In 
the beryl from Acworth (New Hampshire) examined by Strutt and 
found by him not to contain radium, other radioactive substances must 
be present, for it possesses feeble radioactivity, F, 8. 
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The Radioactivity of the Spring Water of Miulhausen 
(Alsace). Wotr Jonannes Mituer (Physikal. Zeitsch., 1910, 11, 
545—547).—The spring water of Miilhausen was found to possess a 
radio-activity of about 8 Mache units by means of the apparatus of 
Schmidt and Kurz. Such a high activity has so far only been 
observed for medicinal springs. The activity was proved to be 
entirely due to dissolved radium emanation, and there is no detectable 
permanent activity in the water. F. 8. 


The Radioactivity of Greek Medicinal Springs. TELEMAcHos 
Komnenos [with Anastas Dampercis and Basti Axcrnitis] (Chem. 
Zentr., 1910, i, 1634; from Pharm. Post, 1910, 43, 189—190).—The 
radioactivity of the medicinal springs of Aedipsos, Hypati, Cyllene, 
Loutraki, and Methana is tabulated in electrostatic units. For some 
(Cyllene) the activity is remarkably small, while for others (Loutraki, 
Tombasi) it approaches that of the most radioactive springs known. 
The activity of the springs is supplemented by analytical and tempera- 
ture details. F.S. 


The Rays of Potassium. E. Henriot (Compt. rend., 1910, 
150, 1750—1751).—The radioactivity of various potassium salts is 
nearly proportional to the content of potassium, and the small differ- 
ences may be ascribed to differences in the absorption in the salts 
themselves, and to the fact that some of them are deliquescent. No 
difference of radioactivity was caused by variation of the temperature 
between 14° and 140°. The rays from the sulphate and chloride 
possess the same penetrating power. No phenomenon, not atomic in 
character, gives rise to electrons travelling with velocities as great 
as in the case of the potassium radiation, which must be regarded as 
specific to the atem of potassium. F. S$. 


The Electric Charges Acquired in High Vacua by Insulated 
Potassium Salts and other Radioactive Substances. J. C. 
McLennan (Trans. Roy. Soc. Canada, 1909, [iii], 3, III, 81—99).—A 
considerable surface, in some cases, of the substances examined was 
exposed in a high vacuum on insulated trays connected to an 
electrometer. With polonium the substance acquired a positive charge, 
indicating that more negative than positive electricity was radiated. 
The same held true, but the effect was much more marked, with an 
aluminium tube containing radium, the secondary rays excited by the 
y-rays in the aluminium causing the action. With uranium nitrate 
no indication of any charging efiect was obtained until the surface was 
covered with thin aluminium foil to absorb the positively charged 
a-rays, when a positive charge was acquired. Hence the amounts of 
positive and negative electricity radiated in this case are similar. 
With potassium chloride and sulphate, using an apparatus set up 
with extreme care, the acquisition of a feeble positive charge was 
proved. The effects were small, but showed that potassium emits an 
excess of negatively charged particles. It has not yet been determined 
whether any positively charged particles are emitted. F. 8. 
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Behaviour of Bound Electrons in Solid Substances towards 
Electromagnetic Radiation. Jonann Kornicspercer and K. 
KiLcHiine (Ann. Physik, 1910, [iv], 32, 843—867).—A theoretical 
paper in which tbe observations recorded previously (Abstr., 1909, ii, 
367) are examined from the standpoint of the electronic theory. 
Various methods of calculating the ratio e/m from dispersion and 
adsorption measurements are indicated. H. M. D. 


Electrical and Optical Measurements in the Glow Discharge 
in Sodium and Potassium Vapour. Grore Grninorr and Karu 
Rottearpt (Ber. Deut. physikal. Ges., 1910, 12, 492—505).—The 
electric discharge through potassium and sodium vapours at higher 
temperatures is accompanied by complete absorption of the residual 
gases in the discharge tube. The lower limits of temperature at 
which this occurs are 175° for potassium and 290° for sodium. 
Potential measurements show that the total and the cathode potential 
differences fall to a minimum at the temperatures at which absorption 
commences. With an iron cathode, the normal cathode fall of 
potential in potassium vapour is 80 volts, in sodium vapour about 
115 volts. 

The emission spectrum of the anodic glow light shows both the 
principal and secondary series of lines. In the case of potassium, the 
negative glow light shows the secondary series at low temperatures ; 
above 230° the fundamental spectrum is seen together with the 
secondary lines, and above 300° the principal series makes its appear- 
ance. In the case of sodium vapour, principal and secondary series 
are found in the spectrum of the negative glow light at lower 
temperatures. As the temperature rises, the lines of the secondary 
series disappear with the exception of that in the green. H. M. D. 


Electrochemistry of Proteins. Dissociation of Potassium 
Caseinogenate in Solutions of Varying Alkalinity. T. Bratzs- 
FORD Ropertson (J. Physical Chem., 1910, 14, 528—568. Compare 
Abstr., 1908, i, 1027).—The conductivity of potassium hydroxide is at 
first depressed by the addition of caseinogen, but rises again and 
attains its original value when the solution is saturated with 
caseinogen. 

The alkalinity of solutions of potassium hydroxide with and without 
caseinogen was estimated by the hydrogen electrode method. The two 
solutions were contained in the arms of a U-tube separated by a par- 
tition of agar-agar saturated with potassium chloride. The difference 
in hydroxyl ion concentration, that is, the proportion of unneutralised 
hydroxide in presence of the caseinogenate, was calculated by Nernst’s 
formula from the potential difference set up. Further, by subtracting 
the conductivity of uncombined alkali from the total electrolytic 
conductivity, the conductivity of potassium caseinogenate was obtained. 

To promote the dissolution of caseinogen, an excess of alkali was 
taken, and was afterwards neutralised with hydrogen chloride. The 
conductivity of potassium caseinogenate is not affected by small 
quantities of pcetassium chloride in its solution. Potassium caseino- 
genate, therefore, does not give the potassium ion, but probably dis- 
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sociates into complex multivalent ions. The mobility of the potassium 
ion is about 61 x 10-5 cm. per sec. under unit potential gradient. If 
the velocity of the caseinogen ion were 15x10~°, the maximum 
molecular conductivity of potassium caseinogenate would be 73 x 10-3 
ohms, at 18°. Conductivities ranging from 80x 10-* to 120 10-3 
were observed. As the caseinogen becomes more concentrated its 
combining capacity for potassium decreases, but the “ molecular” con« 
ductivity of the caseinogenate increases. Concentration leads to 
increased complexity of the caseinogen molecule and increased facility 
for the formation of complex multivalent ions. 

The same hypothesis explains why the sum of the apparent velocities 
of the ions of ammonium caseinogenate is less than the velocity of the 
ammonium ion alone. The acidity of caseinogen, according to the gas 
electrode measurements, tends to become proportional to the concentra- 
tion of alkali at low alkalinities, but approaches a constant maximum 
in presence of excess of alkali, 180 x 10~° gram-molecules of hydroxide 
combining with 1 gram of caseinogen. On precipitation with ammonium 
sulphate, some of the alkali is eliminated from the caseinogenate. 

The potentiometer determinations show that in those solutions 
containing no free hydroxyl ions, each gram of casein was combined 
with 51x1075 gram-molecules of potassium hydroxide at 30°. 
Previous observations by the titration method have given 50 x 10-5 
equivalents as the amount of alkali required to produce neutrality to 
litmus. 

The depression in conductivity of a solution of potassium hydroxide 
at 30°, Ax 105, = 2680 — 475800b?/c — 28'98c, where 6 is the con- 
centration of alkali, and c the percentage of caseinogen. By exter- 
polation the conductivity of the alkali would be unaffected (A=0) 
when 6=0:00114c. This is actually the ratio between 6 and c in 
solutions which are saturated with caseinogen. R. J.C. 


Absorption of Electrical Waves by Alcohols. P. Beau.arp 
(Compt. rend., 1910, 151, 55—57. Compare Abstr., 1906, ii, 3).— 
The author has determined the apparent specific inductive capacity, «, 
of glycerol and twelve monohydric alcohols for wave-lengths of 12 
and 35 metres, and employed the results to calculate the value of x 
in the expression «=2*(1— 7”), using Drude’s values for mn?, the 
true specific inductive capacity. With the exception of allyl alcohol 


all the compounds examined showed anomalous dispersion for electrical 
waves. W. O. W. 


Dielectric Cohesion of Argon. Epmonp Bovury (Compt. rend., 
1910, 150, 1643—1647. Compare Abstr., 1904, ii, 309).—The 
critical sparking potential in a given sample of argon at constant 
pressure is subject to large secular variations, which render the value 
of the dielectric cohesion somewhat uncertain. If y is the minimum 
sparking potential, 6 the cohesion, and p the pressure, y=a+bdp, 
where a is a coefficient depending, not only on the gas, but on the 
nature and condition of the containing surfaces. It is shown that 
with argon a may be greatly influenced by the presence of mercury 
vapour from the pressure gauge, and also by preliminary cooling of the 
argon in liquid air, 
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By measuring y at three different pressures as quickly as possible, 
values of a and 6 were obtained on the assumption that a did not vary 
during the time taken by the measurements. 

A series of determinations made in this way from time to time 
gave a constant value, 38, to the dielectric cohesion, 6, whilst a varied 
from 539 to 659. With argon recently cooled in liquid air, a is practi- 
cally zero, but rises in a few days to 800—900. 

The value 38 of the cohesion is practically identical with that 
previously obtained, 39, using argon from another source. 

R. J. C. 


Photoelectric Effect Exhibited by Zinc in Hexane. GrorRGE 
JAFFE (Physikal. Zettsch., 1910, 11, 571—575).—Experiments are 
described which show that zinc, immersed in hexane, has photoel tric 
properties similar to those exhibited by the metal when surrounded 
by air. The relative intensities of the photoelectric effect in the 
two cases depend on the strength of the electric field, on the nature 
of the incident ultra-violet light, and on the length of time during 
which the metal has been exposed to the incident rays. In a special 
case the effect in hexane was found to be about one-thousandth of the 
corresponding effect in air. H. M. D. 


Platinum-Rhodium Thermo-element from O° to 1755°. 
Rosert B, Sosman (Amer. J. Sci., 1910, {iv ], 30, 1—15).—In a previous 
paper (compare this vol., ii, 261) the #.M./. of the platinum—rhodium 
thermo-element has been referred to the scale of the nitrogen 
thermometer between 400° and 1550°, and the comparison, and 
hence the behaviour of the nitrogen thermometer, is now extended to 
the m. p. of platinum, 1755°, and also from 0° upwards, The above 
value for the m. p. of platinum has been further confirmed by extra- 
polation of the curves of thermo-elements containing 1—15% 
rhodium, and is probably accurate within 5°. The data for the low 
temperature-interval are the m. p. and b. p. of water, the b. p. of 
naphthalene, 217°7°, of benzophenone, 305°4°, and the m. p. of cadmium, 
320°2°. A simple method of interpolating temperatures with the 10% 
thermo-element is described, 

The variation with temperature of the thermal 7.M./. of platinum- 
rhodium alloys has been determined, and is shown graphically. At 
all temperatures the £.M.F. increases very rapidly with the first 
additions of rhodium, and at 20% the value has already reached within 
80% of the #..F. of platinum against pure rhodium. The rate of 
variation of the #.M.F. with temperature is also plotted against the 
atomic composition of the alloy. The data indicate that from 
0 to 55 atom per cent. of rhodium solid solutions, but no compounds, 
are formed. G. 8. 


The Lead Coulombmeter. I. Franz Fiscuer and Kar 
THIELE (Zeitsch. anorg. Chem., 1910, 67, 302—316).—The object of 
the investigation is to determine the most suitable lead salts for use as 
electrolytes in the lead coulombmeter. 

Hydrogen borofluoride, purified by adding a small quantity of lead 
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carbonate to precipitate sulphuric and hydrofluoric acids, filtering, 
passing hydrogen sulphide, and passing air through the filtrate, 
dissolves lead carbonate without becoming turbid. The solution of 
lead borofluoride is neutral to Congo-red, but acid to litmus. Crystals 
are obtained by cooling to 0°,"or by evaporating-in a vacuum, but they 
are highly deliquescent, and cannot be freed from liquid. They leave 
a basic residue when re-dissolved in water. Alcohol precipitates a 
hygroscopic, basic salt. 

Lead aluminofluoride is prepared by dissolving aluminium hydroxide 
in hydrofluoric acid, adding a little lead carbonate, filtering, and 
saturating the filtrate with lead carbonate. The solution attacks 

lass. 

4 Lead silicofluoride is prepared in a similar manner, and has not 
been obtained in a crystalline form. Lead titanifluoride and zirconi- 
fluoride have similar properties. 

Complex acids containing tin are best prepared by dissolving 
stannous fluoride or stannic sulphide in hydrofluoric acid. The 
stannous solution only contains a small proportion of complex acid, 
most of the tin being present as stannous fluoride. Lead stanni- 
fluoride resembles the other salts of the same group. 

Ceric hydroxide dissolves in hydrofluoric acid, but the complex acid 
decomposes slowly, depositing cerous fluoride. Lead tetra-acetate and 
hydrofluoric acid also yield an unstable complex acid, which only 
dissolves a small quantity of lead carbonate. Vanadium yields a 
complex acid, which only dissolves small quantities of lead. 

Arsenic and antimony trisulphides only form small quantities of 
complex acids when dissolved in hydrofluoric acid, but arsenic and 
antimony pentasulphides yield solutions which dissolve lead carbonate, 
although only a part of the salts is present in the complex form. 
Bismuth peroxide dissolves in hydrofluoric acid at -—10°, but the 
product decomposes when the temperature rises. It was not found 
possible to compare complex fluorides containing thallium, thorium, or 
phosphorus. 

When the lead salts are electrolysed, lead is deposited quantitatively 
from the borofluoride and silicofluoride, and probably, under suitable 
conditions, from the titanifluoride and zirconifluoride ; antimony and 
arsenic are partly deposited with lead, and the deposition from other 
solutions is not quantitative. 

Tin and antimony may be separated by oxidising the solution, 
passing hydrogen sulphide, and dissolving the precipitate in hydro- 
fluoric acid. Hydrogen sulphide then precipitates only the antimony 
from the solution. The tin is recovered after decomposing the 
complex fluoride with sulphuric acid in a platinum basin. Ammonium 
fluoride may also be used for the extraction of the mixed sulphides, but 
with less advantage. C. H. D. 


The Lead Coulombmeter. II. Franz Fiscuzr, Karu Taiexez, and 
Epwarp B, Maxtep (Zeitsch. anorg. Chem., 1910, 67, 339—356. Com- 
pare preceding abstract).—One copper and two lead coulombmeters are 
connected together in series. The lead anodes are plates 6 x 4 cm. in 
size, and the cathodes are of platinised platinum foil, 6x6 cm. and 
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0°03 mm. thick, the distance between anode and cathode being 1°5 cm. 
Copper foil, freshly coated with copper, is used as cathode in the 
copper cell. 

After an experiment, the platinum carrying the deposit of lead is 
rapidly washed, then lowered into a vessel containing alcohol, and 
dried in a vertical position in a vacuum desiccator. 

For the analysis of the electrolyte, an excess of V/10-chromic acid 
solution is added, the precipitate of lead chromate filtered off, and the 
excess of chromic acid estimated by means of potassium iodide and 
sodium thiosulphate. When lead phenol-p-sulphonate is used, this 
method is inapplicable, and the lead is estimated gravimetically. The 
acidity of the electrolyte is estimated by precipitating the lead with a 
known excess of sulphuric acid, filtering, and titrating the filtrate 
with alkali. 

Experiments have been made with lead borofluoride, silicofluoride, 
and phenol-p-sulphonate. Too high a proportion of free acid leads to 
the liberation of hydrogen and the formation of lead sponge, and too 
low a proportion to crystallisation of the lead. The concentration 
should increase with the current density, and gentle warming increases 
the density of the deposit. 

A solution of lead borofluoride containing 150 grams of lead and the 
same weight of free acid per litre gives good results, and may be used 
for current densities of 0°14—14°0 amperes per sq. dm. A solution of 
lead silicofluoride of the same, or of lead phenol-p-sulphonate of one- 
half this, concentration also gives good results for ranges of 0°:14—11-0 
and 0°14—4:9 amperes per sq. dm. respectively. The addition of 
0'1—1 gram of gelatin or agar-agar prevents crystallisation, and does 
not interfere with the accuracy of the determination. C. H. D. 


The Theory of the Determination of Transference Numbers 
by the Method of Moving Boundaries. Guiteert N. Lewis 
(J. Amer. Chem. Soc., 1910, 32, 862—869).—In the case of certain 
solutions, for example, the normal solutions of sodium and potassium 
chlorides, the transference numbers of the ions have been determined 
by three methods, namely: (1) the Hittorf method; (2) the method 
of moving boundaries, and (3) Nernst’s method, which gives the “ true 
transference number,” and depends on the use of some reference 
substance in solution which does not wander with the current, and 
with respect to which rather than to the water the salt content at 
each electrode is determined. The close agreement obtained by 
methods (2) and (3) has led Washburn (Abstr., 1908, ii, 1009) and 
Denison (this vol., ii, 15) to draw the conclusion that the method of 
moving boundaries gives immediately the true transference numbers. 
The author shows, however, that this agreement is entirely accidental, 
- and due to the neglect of a correction which must always be made 
when the method of moving boundaries is employed. This correction 
is due to volume changes at the electrodes brought about by the 
disappearance of salt from, or the entrance of salt into, the solution ; 
it is the larger the more concentrated the solution. When this 
correction is applied, the method of moving boundaries gives, 
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theoretically and practically, the Hittorf transference numbers, and 
not the true transference numbers. 

The theory of a suggested method for obtaining true transference 
numbers from moving boundary experiments by the aid of a non- 
electrolyte which does not migrate with the current is given, but 
the method still remains to be worked out practically. T. 8. P. 


Electrolytic Conductivity of Non-aqueous Solutions at 
Low Temperatures. Paut WALDEN (Zeitsch. physikal. Chem., 1910, 
73, 257—268. Compare Abstr., 1904, ii, 227; 1906, ii, 149, 335; 
1907, ii, 231, 734).—Kohlrausch (Proc. Roy. Soc., 1903, '71, 338) has 
shown that the temperature-coeflicient of the conductivity a of 
aqueous solutions approximates to the temperature-coefficient of the 
fluidity of water, and the author (/oc. cit.) has found that the same 
relationship is approximately valid for organic solvents. In the 
equation K;= X,(1+ at), K;, the specific conductivity at the tempera- 
ture ¢, must become zero at the temperature t;= —1/a, provided that 
the relationship in question holds for low temperatures. 

To test this point, the conductivity of tetraethylammonium 
iodide or the corresponding propyl compound has been determined in 
twelve organic solvents through a wide range of temperature, in some 
cases from — 100° upwards. The results show that in no case does 
the temperature-conductivity curve intersect the ‘temperature axis at 
an acute angle, as required by the above considerations, but approaches 
it asymptotically, so that the calculated values of ¢, for the different 
solvents have no definite physical meaning. In the course of the 
experiments, the freezing points of the following substances have 
been re-determined : ethylene glycol, — 11°2°; furfuraldehyde, — 36°5° ; 
anisaldehyde, — 2°1°; methyl cyanoacetate, — 22°5° ; phenylacetonitrile, 
— 26°5°; methyl thiocyanate, — 51°, and nitromethane, — 26°5°. 

G. S. 


Formamide as a Solvent for Inorganic Salts and the 
Electrolysis of Such Solutions. Hermann Router (Zeitsch. 
Elektrochem., 1910, 16, 419—436).—The specific volume of pure 
formamide between —7° and +25° is given very exactly by V= 
0°8674(1 + 0°0006442). There is no maximum between these limits, 
The purest material obtained had m. p. 1°58°, and specific conductivity, 
18°9 x 107°. 

Anhydrous copper sulphate dissolves in formamide, yielding a dark 
blue solution, which soon deposits a light blue, crystalline cupric 
formamide of the composition (H:CO-NH),Cu+2H-CO-NH,. By 
prolonged heating at 95°, two molecules of formamide are driven off, 
leaving copper formamjde, (H*CO*NH),Cu. The sulphuric acid 
produced remains dissolved (partly in combination with formamide), 
and its accumulation limits the reaction. The acid solution, with 
0°8% of copper, was electrolysed, using a copper anode and a rotating 
cathode. The quantity of copper deposited was much less, and that 
dissolved much greater, than the theoretical amount. It was found 
that copper reduces the cupric salt to cuprous salt, and also that 
formamide alone dissolves copper in presence of oxygen. By shaking 


GENERAL AND PHYSICAL CHEMISTRY. ll. 685 


the cupric solution with copper until reduction was complete, and then 
carrying out the electrolysis in an atmosphere of hydrogen, equal 
quantities of copper were dissolved and deposited. At 25°, only 
29% of the cupric salt is reduced by metallic copper, and the quantity 
of copper deposited when the solution is electrolysed is about 4/3 of 
that deposited simultaneously in a copper voltameter. 

A saturated solution of cuprous chloride in formamide is colourless, 
and contains 1:3% of copper ; when electrolysed in an atmosphere of 
hydrogen, the copper dissolves, and is deposited quantitatively in the 
univalent form. With both the sulphate and chloride solutions the 
deposits are powdery at first, but improve with continued use of the 
solution. Lustrous, adherent deposits are obtained with about 0°2 to 
0:25 ampere per 100 sq. cms. 

Salts of mercury and silver are reduced to metal by formamide ; 
this is also the case with the copper solutions when they are warmed. 

Cupric chloride and formamide react in the same way as the 
sulphate. The hydrochloric acid formed combines with formamide 
to a colourless, crystalline substance, H*CO-NH,,3HCI. The solutions 
of this substance in formamide conduct electricity well, and dissolve 
zine with evolution of hydrogen. 

The chlorides of nickel and cobalt react readily with formamide, 
yielding crystalline compounds: Ni(CH,ON),,2CH,ON and 

Co(CH,ON ),,2CH,ON 
respectively. Like the copper compound, these decompose when heated, 
leaving a residue of pure metal. 

Lead nitrate gives the compound Pb(CH,ON),, but lead chloride 
takes up a molecule of formamide without decomposition, yielding the 
substance PbCl,,CH,ON. Lead formamide decomposes at 200°, leaving 
metallic lead. 

Stannous chloride is very freely soluble in formamide, and reacts 
with it, but the compound could not be isolated. 3 

Zine chloride dissolves readily, and the strong solutions deposit 
zinc formamide, Zn(CH,ON),,2CH,ON ; when heated at 100°, this 
decomposes, losing formamide and water and leaving zine cyanide. 

The metallic formamides are all sparingly soluble in formamide ; 
the solubilities lie between 0°2V and 0°005/ at 25°. The conductivity 
of the solutions is small. 

Solutions of lead chloride (4% of lead), lead nitrate (31:5% of lead), 
zinc chloride (8°2% of zinc), zinc oxide (0°8% of zinc), and of stannous 
chloride (143% of tin) were electrolysed in the same way as the copper 
solutions. In each case, compact, adherent deposits were obtained 
under almost the same conditions described for copper, and, except 
that no reduction occurs, the results were very similar. 

No metallic deposit was obtained when solutions of nickel, cobalt, 
iron, aluminium, and magnesium salts were electrolysed. T. E. 


Electrolysis of Glass. Apotr HeypwriLier and F. KopreRMANN 
(Ann. Physik, 1910, [iv], 32, 739—748).—Experiments are described 
which show that sodium, potassium, barium, strontium, tin, lead, 
copper, iron, cobalt, and silver are capable of passing through glass at 
temperatures of 250—450° under the influence of an electric field. 
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Negative results were obtained with gold, platinum, and uranium. 
The glass diaphragm, in the form of a tube, the thickness of which 
varied from one to two millimetres, was immersed in a molten salt of 
the metal under investigation, and this served as the anode liquid. 
The cathode liquid, consisting usually of a mixture of sodium and 
potassium nitrates, was placed in the tube itself. Similar results were 
obtained with an easily fusible sodium glass and a much less readily 
fusible potassium glass. 

In many cases the entry of the foreign metal ions into the glass is 
accompanied by the appearance of pronounced colour effects. These are 
attributed to the colloidal condition of the metals, and this view 
is consistent with the appearance of the glass under the ultra- 
microscope. In general, the conductivity of the glass varies as the 
electrolysis proceeds, and this is supposed to be due to differences 
in the mobilities of the various ions. 

Similar diffusion phenomena are observed without an electric 


current, but the process in these circumstances is comparatively 
slow. H. M. D. 


Magnetisation of Certain Alloys as a Function of the 
Composition and the Temperature. Korard Honpa (Ann. 
Physik, 1910, [iv], 32, 1003—1026).—The dependence of the magnetic 
properties of binary alloys on the composition and on the temperature 
has been examined. Data were obtained for the following pairs 
of metals: nickel-chromium, cobalt—chromium, iron—vanadium, nickel— 


tin, nickel-aluminium, manganese-antimony, and manganese-tin. 
From a comparison of the magnetic data with observations relating to 
the structure of the alloys, it is found that the ferro-magnetic properties 
are determined by particular crystalline constituents of the alloys. 
This is also true in the case of the remanent magnetism. H. M. D. 


Thermo-magnetic Properties of the Elements. Korarod 
Honpa (Ann. Physik, 1910, [iv], 32, 1027—1063).—The magnetic 
susceptibility of a large number of elements has been determined at 
the ordinary and at higher temperatures. A comparison of the data 
for the ordinary temperature shows that the magnetic susceptibility 
varies with the atomic weight in a periodic manner. Elements 
belonging to the same group occupy in many cases corresponding 
positions on the periodic curve. In respect of the influence of 
temperature on the magnetic susceptibility, the various elements are 
tabulated according to whether the susceptibility increases, decreases, 
or remains practically constant as the temperature rises. H. M. D. 


A Graphic Method for the Correction of Gas Volumes. 
Ropert Crosse Farmer (Analyst, 1910, 35, 308—309).—A con- 
venient device for the reduction of gas volumes to normal temperature 
and pressure, the various scales being so arranged that, by means of a rule 
placed at the points corresponding with the observed temperature and 
pressure, the corrected volume of 1 ¢.c. of gas at normal temperature 
and pressure can be read off. For nitrogen estimations a scale has 
been added by which the logarithm of the weight of 1 ¢.c. of nitrogen 
can be read. L. DE K, 
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Gaseous Explosions. Sir Witiiam H. Preece, Ducavp CLerk, 
Bertram Hopkinson, Wititam A. Bone, Burstatt, Huen L. 
CaLLENDAR, Ernest G. Coker, W. E. Datsy, Harotp B. Drxon, 
Ricuarp T. Grazeprook, H. 8. Here-Suaw, J. E. Petaver, ARTHUR 
SmITHELLs, W. Watson, Jonn A. Harker, H. C. L. Horney, and 
H. R. Sankey (Brit. Assoc. Report, 1909, 247—270).—This report 
deals with the measurement of the specific heat of gases at high 
temperatures, radiation in gaseous explosions, the measurement of 
temperature, and Deville’s experiments on the dissociation of gases. 


E. H. 


Thermodynamics of isoPentane. Gintner VoceL (Zeitsch. 
physikal. Chem., 1910, '73, 429—480).—As a preliminary to the dis- 
cussion of the characteristic equation for isopentane, the experimental 
data of Young for this substance have been supplemented by direct 
determinations of certain thermal constants. The heat of vaporisation 
is 6397+19°88 cal. per mol.; the specific heat of the vapour at 
constant pressure is 0°4593 at 58° and 0°4881 at 100°75°, and the 
specific heat of liquid czsopentane determined by comparison with 
benzene is 0°5266 + 0°00106 at 8°. 

On the basis of the characteristic equation of Reinganum (Diss., 
Gottingen, 1899), which is a modified form of van der Waals’ equation, 


the equation a= (2% -p)e* = E +B+yPeo—F | e "where p=1/v, 
87’ 1+ cp® 


and a, B, y, ¢, k! are constants, is deduced, and is shown to represent 


satisfactorily the thermal behaviour of isopentane. From this expres- 
sion by integration the somewhat complicated characteristic equation 
for isopentane is obtained. 

Finally, the above expression a=[7(8p/57') — pv? is shown to hold 
also for ethylene, ethyl ether, and carbon dioxide, and it is probable 
that the behaviour of these substances could also be represented by 


characteristic equations similar to that deduced for isopentane. 
G. 8. 


Method for Determining Boiling Points under Constant 
Conditions. ALEXANDER SmiTH and ALan W. C. Menzies (Proc. 
Roy. Soc. Edin., 1910, 30, 432—435).—The apparatus consists of a 
smail bulb with a bent capillary not less than 1 mm. in diameter. 
The bulb is charged with 0°03—0:1 gram of the substance of which 
the boiling point is to be determined, and attached to a thermometer 
suspended ina beaker containing the heating liquid, so that the 
opening of the capillary points downwards. When the temperature 
of the bath has remained at the boiling point of the substance in the 
bulb for a few moments, dissolved and occluded gases and moisture 
have all been expelled, and a rapid stream of pure vapour issues. 
With falling temperature and vigorous stirring, the point at which the 
bubbles suddenly cease can be read accurately; this is the boiling 
point (compare Abstr., 1909, ii, 20), When the substance is soluble 
in the bath-liquid, the point at which boiling ceases cannot be ascer- 
tained sharply. The bath-liquid is then allowed to recede into the 
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capillary to a fixed point 5—10 mm, from the opening; the tem- 
perature at which this point is reached is the boiling point. 

Besides the ordinary correction for barometric pressure, a correction 
must be made for the head of liquid above the opening of the 
capillary or above the mark to which the bath-liquid ascends. This 
depth is measured to within 2 mm., and the density of the bath-liquid 
may be obtained from the following formule: Sulphuric acid (92°75%) ; 
D = 1818 — 0:000906 (¢ — 30°). Melted parafiin (m. p. 53°) ; D=0°778 — 
0:000612 (¢-60°). Mixture of sodium and potassium nitrates 
(45°5 : 54°5 parts) ; D=1-968 — 0°-00075 (¢— 230°). 

The method is accurate, and may be applied to non-fusing solids, 
such as calome! and ammonium carbonate. zt. 8. F. 


A Common Thermometric Error in the Determination of 
Boiling Points under Reduced Pressure. ALEXANDER SMITH 
and Atan W. C. Menzies (Proc. Roy. Soc. Edin., 1910, 30, 436).— 
When the bulb of a thermometer is enclosed in an evacuated vessel, 
the dilatation of the bulb introduces a considerable error into the 
temperature readings. In the case of some thermometers which were 
tested, a diminution in pressure from 748 to 20 mm. caused an error 
of 0°10—0:17°. This source of error has hitherto not been taken into 
account in measuring boiling points under diminished pressure. 


, ee A 


Simple Dynamic Method for Determining Vapour Pressures. 
ALEXANDER SmitH and Atan W. C. Menzies (Proc. Roy. Soc. Hdin., 
1910, 30, 437—438).—The bulb apparatus described in a previous 
abstract is used. The lower part of the thermometer is enclosed in a 
test-tube containing a portion of the bath-liquid. The interior of the 
test-tube communicates, through a right-angled tube inserted in the 
cork, with a pump and with the atmosphere. The bath is brought to 
constancy at the required temperature with the pressure in the 
apparatus above the vapour pressure of the substance. The pressure 
is next lowered gradually until a continuous stream of bubbles issues 
from the capillary. Then the pressure is allowed to rise until the 
stream just ceases, which gives the vapour pressure at the temperature 
of the bath. T.&. P. 


Vapour Pressure of Water and Aqueous Solutions of 
Sodium Chloride, Potassium Chloride, and Sucrose. Francis C. 
Krauskorr (J. Physical Chem., 1910, 14, 489—508).—The water 
contained in a known volume of air saturated at the vapour pressure 
of each solution was estimated by direct weighing in absorption tubes. 
From 2 to 28 litres of air were drawn over the solution in about 
one hour, the volume being so chosen as to give about 1 gram of water 
in each case. The method and apparatus used were described by 
Lincoln and Klein (Abstr., 1907, ii, 435), with the difference that 
heavy gas-engine oil with practically no vapour pressure was used 
in the aspirator instead of water. 

The vapour pressures of water at various temperatures are as 
follows: 25°, 23°71 mm. ; 30°, 31°84 mm.; 35°, 41°91 mm.; 40°, 
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55°18 mm. ; 50°, 92°16 mm. ; 60°, 149°26 mm. ; 70°, 233°99 mm. ; 80°, 
355°08 mm. These values are in good agreement with previous 
observations. 

The vapour pressures of sodium chloride and potassium chloride 
solutions at 40° and 60° show an apparent increase in molecular weight 
as the solutions become more dilute. This agrees with Kahlenberg’s 
freezing-point and boiling-point determinations, and is opposed to the 
dissociation theory. 

The molecular weight of sucrose appears to decrease with increase 
in the dilution. R. J. C. 


Vaporisation. V. Hanns von Jiiprner (Zeitsch. physikal. Chem., 
1910, '73, 343—382. Compare Abstr., 1908, ii, 663, 810; 1909, ii, 
21; this vol., ii, 583).—It is suggested that the deviations from 
van der Waals’ equation are connected with the simultaneous exist- 
ence of liquid and vapour, and that the equation is strictly valid for 
a single phase (liquid or vapour), A number of relationships are 
deduced for “ ideal” conditions, that is, when only one phase is present. 

For ideal liquids the ideal density is proportional to the tem- 
perature. At the absolute zero it is four times the critical density, 
and is zero at 7”,=27;. The temperature 7”, is therefore called the 
absolute critical point. 

1", = 3/27; is the ideal critical point ; at this teraperature the ideal 
density of the liquid is equal to the critical density, and, further, 
w= 3p', v= 3b’, and v/v = 8/3, where the symbols have the usual 
significance and ideal conditions are indicated by the ’ sign. 

The surface-tension of the ideal liquid is represented by the formula 
a ;/7; = @(D;,/D,)?=4, and is diminished in the presence of vapour 
(owing tothe capillary attraction of the vapour molecules) to z;,/r)= 
a4—1)=3a. As the internal pressure is thus reduced, the liquid 
expands. 

If the vapour density is represented by d, the ideal liquid density by 
D’, the relationships hold: zg=ad?, 7;=aD,?, and 7 —7a=a(D,? - d?). 
When allowance is made for the diminution of the internal! pressure, z, 
of the liquid, the final value of the latter is a/D-—d)?. Further, for 
the ideal liquid the following relationships hold: D!/D,=4- 26; 
v /v~=1/(4 — 26), and w/z, = (4 — 26)? (for meaning of symbols see Joc, 
cit.). The above considerations also afford a simple explanation of the 
law of Cailletet and Mathias, as the density of the ideal liquid in the 
presence of its vapour is diminished by the density of the vapour. 

For further deductions and illustrations the original paper should be 
consulted, In particular, the relationship p ;v;/7),=const. is deduced, 
and it is shown from the data for over forty liquids that the deviations 
from the mean value are extremely smal. G. 8. 


Crystallisation Temperatures of Binary Mixtures. Emi.e 
Baup and L. Gay (Compt. rend., 1910, 150, 1687—1690, Compare 
this vol., ii, 268).—A liquid A solidifies at 7’, where the vapour-tensions 
of its liquid phase (/) and solid phase (s) become equal. If a second 
liquid B is added to A, s remains unchanged, but / becomes a partial 
pressure. Partial pressure is proportional to concentration if the 
liquids do not interact (compare Dolezalek, Abstr., 1909, ii, 22). 
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Clapeyron’s equation gives for the pure liquid A, d log//d7’= EL/RT? 
and d log s/d7'= ES/RT?, where LZ and S are the latent heats of vaporis- 


ation of pure liquid and pure solid 4. Hence d log ;/at= E(S— L)/RT? = 


EQ/RT?, where Q is the latent heat of fusion of A. If now it be assumed 
that Q is independent of temperature, At= — K log x.7, where x is the 
concentration of the component A in the mixture depositing pure A at 
an absolute temperature 7',, The depression of the freezing point is 
proportional to the logarithm of the molecular concentration of the 
solvent, and to the absolute freezing point. In very dilute solutions 
this expression is identical with Raoult’s law. 

The authors have verified this equation for mixtures of ethylene 
dibromide with benzene, toluene, and ether, and of ethylene dichloride 
with benzene. It is claimed that the assumption that (S—JZ) is 
independent of temperature is justified by the concordance of the 
results and the equation. This is also to be taken as evidence that the 
above liquids are non-associated and do not combine. R. J.C, 


Heat of Solidification of Alloys of Lead and Tin. Domenico 
Mazzorto (Nuovo Cim., 1910, [v]|, 19, i, 215—232. Compare 
Guertler, this vol., ii, 126).—The author has repeated his experiments 
made in 1886 on the heats of solidification of tin and of tin-lead alloys, 
the method adopted being a comparison of the time of cooling of a 
crucible containing the tin or alloy with that of a crucible containing 
an equal volume of mercury. The method of calculation does not 
involve any hypothesis as to the constitution of the alloy, so that 
Guertler’s objection is disposed of. Two sets of experiments have been 
made, one with the surrounding medium at 15°, and the other with the 
medium at 100°; the results obtained in the two series agree as well 
as can be expected. In confirmation of his former results, the author 
finds that there is a well-marked decrease in the heat of solidification 
in passing from tin to its alloys with lead, the diminution being nearly 
proportional to the concentration of lead in the alloy, and he can 
obtain no indication of the increase which can be deduced from Spring’s 
experiments (Guertler, Joc. cit.). In the author’s opinion the cause of 
the discrepancy lies in the indirect nature of the calculation by means 
of which the heats of fusion are obtained from Spring’s results, the 
method being such as to magnify any experimental errors. It is 
pointed out that the results of Guertler are not independent of those 
of Spring, but are obtained merely by another mode of calculation. 

R. V.S. 


Friction in the Bomb Calorimeter. H. A. Rossier (Amer. 
Chem. J., 1910, 44, 80—84).—The heating effect due to the friction 
of the stirrer in the bomb calorimeter is calculated from the equation : 


8-5, 


F=8,- ( ; } ty where F is the rate of rise of temperature due to 
1 


-—t 
friction, and S, and S, are the rates of rise of temperature due to 
radiation plus friction at the temperatures ¢, and ¢,. The value of F 
is most accurately determined when one value of ‘ is nearly zero and 
the other several degrees above or below. An alternating current, 
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induction fan motor is the best motive power, since it produces the 
uniform stirring which experience shows to be necessary to give a 
constant value of F. 


Thermochemical Studies. III. Diazo- and Azo-compounds. 
W. Svenrostavsky (Ber., 1910, 43, 1767—1773. Compare this vol., ii, 
588).—Thermochemical data are given for the diazotisation of p-nitro- 
aniline in aqueous solution, + 18°89 Cal., and in acetic acid solution, 
+1842 Cal. The heat of solution of the diazonium chloride, 

NO,°C,H,°N,Cl, 
in wateris — 3:0 Cal. The heat of isomerisation of the diazo-compound 
into the isodiazo-compound in presence of sodium hydroxide is 
+13°22 Cal., that is, NO,°C,H,-N,Cl+ H,O = NO,°C,H,°N,-OH + 
HCl-0°48 Cal. The heat of solution of p-nitroaniline in acetic acid 
is —4°47 Cal., that of the coupling with B-naphthol, + 26°21 Cal., 
making a total of 40°16 Cal. for the heat of formation of the azo-dye. 
This value differs largely from that found for other azo-dyes. 
E. F. A. 


The Heat of Hydration and Vapour Pressure of the Hydrates 
of Thorium Sulphate. Iwan Koppet (Zeiisch. anorg. Chem., 1910, 
67, 293—301).—The direct measurement of the vapour-pressure of 
the octa- and tetra-hydrates of thorium sulphate is impracticable, 
on account of the slowness with which equilibrium is attained. The 
heat of transformation of one hydrate into the other is also not directly 
measurable for the same reason, but it may be determined by measuring 
the difference between the heats of solution. As the solubility in water 
is very small, it is better to measure the heat of solution in solutions 
of alkali oxalates or carbonates, the complexity of the reaction being 
unimportant, as only the difference is required. 

A glass calorimeter holding 650 c.c. is used, enclosed in a silvered 
vacuum vessel, the solvent being 600 c.c. of a 13°32% solution of 
potassium carbonate. The hydrate is enclosed in a thin glass bulb, 
which is broken after the temperature has become constant. The 
heats of solution thus obtained for the octa- and tetra-hydrates 
respectively are 14944 cal. and 28467 cal., giving the value 13523 cal. 
for the reaction: Th(SO,),,4H, 0+4H,0= Th(SO, )o,8H,O. The applica- 
tion of Raoult’s formula gives 14424 cal., the vapour-pressures used 
being calculated from those of the acids with which these hydrates are 
in equilibrium at the transformation point (compare this vol., ii, 717). 
Small errors in the vapour pressure, however, give rise to large errors 
in the heat of transformation. 

Using Roozeboom’s data for the solubility of the hydrates of 
thorium sulphate, values for the heat of hydration approximately 
agreeing with that given above are obtained. 0. BH. BD. 


Cause of Disagreement among the Various Methods of 
Calculating the Deviations from Avogadro’s Law. Purtippe A. 
Guye (J. Chim. phys., 1910, 8, 222—227).—The recent work of Gray 
and Burt (Trans., 1909, 95, 1633) and of Scheuer (Abstr., 1909, ii, 991) 
gave very concordant values for the density of hydrogen chloride. The 
atomic weight of chlorine calculated from them varies considerably 
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according as the corrections of van der Waals’ equation are obtained 
from the compressibility or the critical constants of hydrogen chloride. 
Comparison with the chemical determinations of the atomic weight of 
chlorine confirms the figure obtained by use of compressibility data, 
and suggests that the correction (1+) (1-6) from the critical data 
is too great. This should be the case if hydrogen chloride is 
associated at its critical point. The same considerations applied to 
the work of Ter Gazarian (Abstr., 1909, ii, 568) indicate that 
hydrogen phosphide is associated at its critical point. 

According to McIntosh and Steele, liquid hydrogen chloride has the 
association factor 1:5, and liquid phosphine 1°4, whereas hydrogen 
bromide, iodide, sulphide, and other permanent gases are not associated. 
This is held to confirm the author’s view. R. J. C. 


Condensation of Water by Electrolytes. Frank K. CAmERon 
and Wiiu1AM O. Rosrnson (J. Physical Chem., 1910, 14, 569—575).— 
The “ hydration values” arrived at in a previous paper (this vol., ii, 
188) have been found to be generally miscalculated, and also partly 
founded on incorrect densities. The authors here publish the same 
tables recalculated, but remark that if the solutes are actually hydrated 
as their figures indicate, it seems altogether improbable that the 
density of the dissolved solute is the same as for the solid state ; 
consequently the calculations are meaningless. R. J. C. 


Adsorption of Certain Dyes. Lio Vienon (Compt. rend., 1910, 
151, 72—75. Compare this vol., ii, 272, 273).—Solutions of various 


dyes were passed through asbestos and sand, and the amount of 
adsorption approximately determined. Adsorption wes found to occur 
with equal readiness whether the substance existed in true or colloidal 


solutions. W. O. W. 


Importance of Adsorption for the Precipitation of Suspen- 
sion Colloids. Herrpert Freunpiicn (Zeitsch. physikal. Chem., 
1910, '78, °85—423).—The adsorption of the cations of the metallic 
salts, amm¢ ium chloride, ammonium sulphate, urany] nitrate, alumin- 
ium sulphate, cerium nitrate, and of the following salts of organic 
bases, aniline hydrochloride, p-chloroaniline hydrochloride, morphine 
hydrochloride, strychnine nitrate, and new-magenta by arsenious 
sulphide has been determined. As the degree of adsorption is com- 
paratively small and the sulphide could not be obtained absolutely 
pure, no high degree of accuracy is claimed for the results. The 
relative activities of the same salts in bringing about the separation 
of arsenious sulphide from colloidal solution have also been measured. 

As far as the organic cations are concerned, those which are most 
strongly adsorbed are also most active in coagulating arsenious sulphide 
solutions, On the other hand, the metallic salts investigated, when 
referred to equimolar concentrations, are adsorbed to about the same 
extent, and the nature of the anion has very little influence. By 
means of experiments with uranyl nitrate, cerium nitrate, and the 
hydrochlorides of aniline and morphine, the general rule has been 
confirmed that in the coagulation of arsenious sulphide equivalent (not 
equimolar) amounts of the cations are adsorbed. The coagulation 
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results with strychnine nitrate proved to be somewhat irregular. 
Experiments on the coagulation of solutions of colloidal gold confirm 
the results of previous observers, 

The above results are regarded as supporting the adsorption theory 
of the coagulation of colloidal solutions by electrolytes. The fact that 
cations of different valency are adsorbed in equimolar proportions is 
in harmony with the experimental fact that their coagulating powers 
(which correspond in the first instance with equivalent amounts) are 
very different. Instead of comparing the relative quantities of different 
substances required to bring about coagulation, it is preferable for 
purposes of calculation to subtract from these amounts the quantities 
adsorbed, G. 8. 


The Use of Chitin in Dialysis. Carn L. Atspere (Proc. Amer. Soc. 
Biol. Chem., 1909 ; J. Biol. Chem., 1910, '7, xii).—Excellent dialysers 
may be made from the lobster’s claw, freed from protein, calcareous salts, 
and acid. It has great strength. Large sheets of chitin can be 
obtained from the carapace of the horse-shoe crab. There is some 
evidence that chitin exerts a selective action, but this is still under 
investigation. W. D. HH. 


Osmotic Phenomena. WenpeELL G. Wiicox (J. Physical Chem., 
1910, 14, 576—595).—The author has measured the osmotic pressures, 
relative to rubber membranes, of dilute pyridine solutions of sucrose, 
silver nitrate, and lithium chloride. If osmosis is, as Kahlenberg 
suggested, a distribution phenemenon in which the solution and 
the membrane compete for the solvent, it should be possible to make a 
solution of small but finite dilution, such that the membrane would not 
give up solvent to it and no osmotic pressure would be developed. 

The pyridine used was purified from picolines and water by oxidation 
with permanganate, followed by repeated distillation over barium 
oxide. A pyridine boiling constantly at 114°3°/738 mm. was obtained. 
One % of water lowers the b. p. by 3°5°, and smaller quantities in 
proportion. 

The osmotic cell was an inverted thistle funnel with rubber 
membrane stretched across. No stirring of the solution was possible, 
but precautions were taken to exclude moisture, as an experiment 
usually lasted fifteen days or more. A correction was applied for the 
solvent which passed in and the solute which passed out through the 
membrane. The osmotic pressure usually attained a maximum and 
then dropped again. The maximum in no case attained to 5%, and on 
the average was only 2°7% of that calculated on the gas laws. 

Copper oleate, copper chloride, urethane, carbamide, mercuric 
chloride, and potassium iodide were found to pass through rubber 
membranes. R. J.C. 


Osmotic Pressure of Colloids. II. Osmotic Pressure of 
Solutions of Certain Colouring Matters. Wutneim Bitrz and 
ARVED VON VEGESACK [and, in part, Hans Sterner] (Zeitsch. physikal. 
Chem., 1910, '73, 481—512. Compare this vol., ii, 22).—The osmometer 
already described has heen simplified in some respects, and stirring is 
now found to be unnecessary. Measurements have been made with, 


i. 694 ABSTRACTS OF CHEMICAL PAPERS. 


Congo-red, night-blue, and benzopurpurin, and the results differ 
considerably from those previously obtained (Joc. cit.). 

The Congo-red was carefully freed from salts by prolonged dialysis. 
The osmotic pressure was first measured against a solution of approxi- 
mately the same electrical conductivity (obtained by concentration of the 
solution which had passed through the dialyser). The mean molecular 
weight calculated from these observations was 2333, about three times 
the normal value, 696, but when measured against. pure water in the 
outer vessel the mean value is about 602, rather less than the normal 
value, in full agreement with the results of Bayliss (compare Abstr., 
1909, ii, 648) obtained in the same way. In no case is a very small 
molecular weight obtained, corresponding with the fact that Congo-red 
is considerably ionised, and it is therefore suggested that when only 
one of the ions is retained by a membrane, the action is due to that 
ion alone, and when each molecule gives rise to one non-dialysable ion the 
effect is the same as that of a solution containing only non-ionised 
molecules. From a consideration of the equilibrium between the ions 
of the Congo-red and those of the sodium sulphate in the outside 
solution, the conclusion is drawn that if the solute is not polymerised, 
the apparent molecular weight should be three times the normal value 
(that is, 2088), hence the solute is only slightly polymerised, in the 
ratio 2333 : 2088. 

The molecular weight of night-blue is also apparently three times as 
great when the osmotic pressure is measured against a salt solution of 
the same conductivity as when it is measured against pure water, but 
the results in this case are somewhat complicated by hydrolysis. 

The molecular weight of commercial Congo-red, which contains 
about 26% of salts, chiefly sodium sulphate, is about 380, so that 
the association factor is 7380/2088=3:5, and commercial benzo- 
purpurin is still more highly associated. The conclusion that these 
dyes are more highly associated in the presence of salts is fully 
confirmed by ultramicroscopic observations. 

It is shown by osmotic pressure, ultramicroscopic and viscosity 
measurements that the degree of polymerisation of night-blue and of 
benzopurpurin in the presence of electrolytes increases consider- 
ably on keeping. Moreover, polymerisation is considerably greater in 
concentrated than in dilute solutions. 

The association factors of night-blue solutions have been determined 
by osmotic pressure measurements at different temperatures with the 
following results: 6°7 at 0°, 3°05 at 25°, 2°1 at 50°, and 1:9 at 70°. 

G. S. 


Relative “Velocities of Diffusion in Aqueous Solution of 
Rubidium and Cesium Chlorides. G. R. Mines (Proc. Camb. 
Phil. Soc., 1910, 15, 381—386).—A method of determining the relative 
rates of diffusion of electrolytes is described, in which an aqueous 
solution of the electrolyte is placed in contact with a solidified 
4% solution of gelatin and the rate of diffusion measured by the 
electrical conductivity at a fixed distance below the surface of the 
jelly. For dilute solutions the measured conductivities are very nearly 
proportional to the concentrations, and when the concentration, 
determined in this manner, is plotted against the time, curves are 
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obtained which are convex to the base line at the commencement, and 
slightly concave towards the end of the experiment. Between these 
limiting regions the concentration increases at a constant rate, the 
magnitude of which is regarded as a measure of the velocity of 
diffusion. For 0°1N-solutions of lithium, sodium, potassium, rubi- 
dium, and cesium chlorides, the relative rates of diffusion were found 
to be 0°684, 0°830, 1:000, 1-023, and 1°055. These numbers increase 
as the atomic weight and the velocity of the cation increases. 


H. M. D. 


[Relative Velocities of Diffusion.| A. V. Hit (Proc. Camb. 
Phil. Soc., 1910, 15, 387—389).—A mathematical examination of 
the experimental method described in the preceding paper. It is 
shown that directly comparable results can be obtained if the 
depth of the layer of jelly is the same in different experiments. 
When this condition is satisfied, the intervals of time required 
to obtain equimolar concentrations are inversely proportional to 


the diffusion constants of the electrolytes under investigation. 
H. M. D. 


Molecular Mechanical Theory of Anisotropic Liquids or 
So-called Liquid Crystals. Tu. Rorarsxi (J. pr. Chem., 1910, 
[ii], 82, 23—-37).—-After reviewing briefly the characteristic properties 
of liquid crystals and Quincke and Tammann’s theories of their 
formation, the author develops his own views on the subject. He 
has already shown (Abstr., 1908, i, 374) that some azoxy-compounds 
form isotropic, others anisotropic, liquids when fused; the latter 
resemble nitroso-compounds in several respects, and the author is of 
opinion that there is a close relation between the formation of liquid 
crystals and the behaviour of nitruso-compounds during fusion. He 
explains both by assuming the postulate: the attraction of the 
constituents of a molecule towards its centre increases with lowering, 
and decreases with rise, of temperature ; thus colourless, crystalline 
nitrosobenzene and green liquid nitrosobenzene are represented by 


rs N=O respectively, the group —N-O- chang- 


the behaviour of p-nitrosophenol, aliphatic ~-nitroles, and nitrogen 
peroxide when heated. 

The application of the theory to liquid crystals is as follows, In 
the solid state the constituents of the molecule are attracted to its 
centre. When the substance is completely fused to a clear isotropic 
liquid, the constituents have moved right away from the centre. The 
intermediate positions, where the constituents have only partly 
moved from the centre, correspond with the liquid crystalline 
condition. The three cases may be represented diagrammatically 
thus ; 

A-B-C-B-A_ Isotropic liquid. 


B-C-B , ere 
1 I Anisotropic liquid. 


B-C-B 


N\A AZ Crystalline solid, 
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Substances which form liquid crystals have large molecular weights, 
and the size of the constituents is favourable to slowness of with- 
drawal from the centre. 

The attraction towards the centre of the molecule, induced by 
cooling, must depend, not only on the size of the molecule, but also 
on the magnitude of the attracted groups, because diethylbenzidine 
forms an anisotropic liquid, whilst dimethylbenzidine is isotropic when 
fused. 

The polymorphism of some anisotropic liquids is sufficiently explained 
by the preceding and the following diagrams : 

A-B-C-B 
1 
a | Anisotropic liquids 
L e lic . 
B-C_B | nisotrop | 
l 
A A 
C. 8. 


Transformation of Amorphous into Crystalline Substances. 
CornELIo DoEttER (Zeitsch. Chem. Ind. Kolloide, 1910, '7, 29—34).— 
In reference to Weimarn’s view (Abstr., 1909, ii, 132, 134, 221, 306, 
and 666) that all solid substances are crystalline and that there is no 
special amorphous form of matter, the author gives a summary of 
earlier observations bearing on the subject, and discusses the question 
from the mineralogical standpoint. Although the evidence appears to 
be in favour of Weimarn’s theory, the author considers that the 
question of the relationship between the apparently amorphous and the 
crystalline conditions is not yet settled. H. M. D. 


Crystalline Solid Solutions as Disperse Systems of Different 
Degrees of Dispersity. P. P. von Wertmarn (Zeitsch. Chem. Ind. 
Kolloide, 1910, '7, 35—37).—A quotation from a paper by Frankenheim 
(Ann. Physik, 1860, 111, 1) is given, in which the peculiarities of the 
structure of mixed crystals are described. From a consideration of 
these, the author is led to the conclusion that crystalline solid solutions 
represent disperse systems which can be divided into two groups: (1) 
disperse systems of lamellar structure; (2) disperse systems of 
granular structure. The slow rate of diffusion, which characterises 
the solid state, is favourable to the formation of highly disperse 
systems, 


Colloido-chemical Theory of the Constitution of Water. 
Hetnricu ScuaveE (Zeitsch. Chem. Ind. Kolloide, 1910, '7, 26—29).—On 
the assumption that water consists partly of polymerised colloidal 
molecules which undergo dissociation with the formation of simple 
water molecules, an attempt is made to explain the abnormal 
properties of water. Reference is made to the optical properties and 
the anomalous variation of the density, viscosity, and compressibility 
with the temperature. With rise of temperature, the colloidal molecules 
dissociate to a gradually increasing extent. In the colloidal form the 
water is supposed to have a smaller density and a greater com- 
pressibility than water which consists of simple molecules. 

H. M. D. 
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Colloidal Chemistry of Caoutchouc. II. Theory of Vulcan- 
isation. Wotraana OstwaLp (Zeitsch. Chem. Ind. Kolloide, 1910, ‘7, 
45—-49),—It is pointed out that the apparently contradictory results 
obtained in connexion with experiments on the nature of the process of 
vulcanisation of caoutchouc by Henrichsen and Kindscher (this vol., i, 
330) and by Bysow (Zeitsch. Chem. Ind. Kolloide, 1910, 6, 281) may 
be due to the widely different sulphur concentrations which were used 
in the two series of experiments. Both series of experimental data are 
consistent with the theory that the sulphur is adsorbed according to an 
exponential formula. 

Reference is also made to Reychler’s experiments on the absorption 
of sulphur dioxide by caoutchouc (this vol., ii, 272). Although these 
experiments seem to show that the amount of absorbed sulphur 
dioxide is proportional to the pressure of the gas, the limits between 
which the pressure was varied are too narrow to refute the author’s 
supposition that the absorption takes place in accordance with an 
exponential formula: c= X.C™, in which m is nearly equal to unity. 

M, D. 


Certain Factors which determine the Constituents of 
Emulsions of Oil and Water. T. Braitsrorp Ropertson (Zeitsch. 
Chem. Ind. Kolloide, 1910, '7, 7—10).—When olive oil and water con- 
taining a little alkali hydroxide are thoroughly well shaken, an 
emulsion is obtained, the nature of which is dependent on the relative 
proportions of oil and water employed. When the relative quantities of 
the two substances are changed, the viscous, white emulsion of oil in 
water is at a particular (critical) point replaced by a much less viscous, 
yellow emulsion of water in oil, Tho auther has investigated the 
influence of the concentration of the alkali hydroxide on the critical 
ratio. The experimental data indicate that above a certain limiting 
concentration the critical ratio is independent of the concentration of 
the alkali. The quantity of oil which can be emulsified by a given 
quantity of water diminishes as the concentration of the alkali 
hydroxide falls below this upper limiting value until, at a certain 
lower limiting concentration, the formation of a stable emulsion no 
longer takes place. The influence of the alkali on the nature of the 
emulsion formed is supposed to be due to its action on the free acid of 
the oil. When the amount of alkali in the aqueous layer is more 
than sufficient to neutralise the free acid, the critical ratio is unaltered. 
When the quantity of alkali is insufficient to neutralise more than a, 
small proportion of the free acid, a stable emulsion cannot be formed. 

H. M. D. 


Appearance of a Maximum and Minimum Pressure with 
Heterogeneous Equilibria at a Constant Temperature. F. E. C. 
Scuerrer (Proc. K. Akad. Wetensch. Amsterdam, 1910, 13, 31—34).— 
The author discusses the conditions under which maximum and mini- 
mum pressures may occur in the equilibrium between the phases of a 
binary system at a given temperature. H. M. D. 
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Equilibrium in the System: Sulphuric Acid-Ammonium 
Sulphate-Water at 30°. G. ©. A. van Dorp (Zeitsch. physikal. 
Chem., 1910, '73, 284—288).—The equilibria in the above system 
have been investigated by solubility measurements, and the results 
are represented on the usual triangular diagram. The solid sub- 
stances in equilibrium with the different solutions are : (NH,),SO, ; 
[(NH,),80,],,H,SO,, and (NH,)HSO,. G. 8. 


Equilibria in the System : Sulphuric Acid—Lithium Sulphate-— 
Water at 30°. G. C. A. van Dorp (Zeitsch. physikal. Chem., 1910, 73, 
289—290. Compare preceding abstract).—Solubility measurements 
have shown that the three following compounds, Li,SO,,H,O ; Li,SO,, 
and LiHSO,, exist in equilibrium with solutions of the components in 
different concentrations. G. 8. 


Chemical Affinity. The System PbCO,+K,CrO,=PbCrO,+ 
K,CO,. H. Gorstum and G. Srorretta (J. Chim. phys., 1910, 8, 
135—188).—The authors have determined the heat developed in the 
interaction of lead nitrate with potassium chromate in solution to be 
10°58 Cal. per equivalent, from which the heat of formation of dis- 
solved lead chromate is 15°23 Cal. 

Since the action PbCO,+ K,Cr0O, —> PbCr0O,+K,CO,+4:98 Cal. 
is exothermic, according to Berthelot’s view, the mixture [PbCrO,+ 
K,CO,] should be the stable one. The product of the ionic solubilities 
of [PbCO, + K,CrO,] is greater than the product of [PbCrO, + K,CO,], 
hence, according to van’t Hoff and Reicher’s rule, the latter pair is 
the more stable. 

The four salts caunot exist side by side in presence of their saturated 
solution, as they would form an invariant system. If the potassium 
salts are in excess, one of the lead salts, more usually the carbonate, 
disappears. The equilibrium diagram shows that at one particular 
concentration of potassium chromate (0:5679% at 25°) the solid residue 
may contain both lead salts together with potassium carbonate. Both 
lead salts should exist in contact with solutions in which a certain 
ratio of carbonate to chromate exists, but which are saturated with 
neither. 

The ratio of dissolved carbonate to chromate in such solutions is the 
equilibrium constant of Guldberg and Waage. It is, however, not a 
constant ratio, but decreases with dilution on account of the disturbing 
effect of ionisation. 

No compound or solid solution of potassium chromate and lead 
chromate is formed, but the solubility of potassium carbonate decreases 
as the amount of lead carbonate in the solid residue and in solution 
increases. A double compound of K,CO,,PbCO, appears to exist. 

On adding lead nitrate solution to a mixed solution of potassium 
chromate and carbonate, the precipitation of lead chromate or carbonate 
does not take place in such a way as to produce the pre-determined 
ratio in the dissolved potassium salts. Whilst the interaction of lead 
carbonate and potassium chromate proceeds smoothly to an equilibrium, 
the interaction of lead chromate and potassium carbonate presents 
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periodic phenomena. The curve representing the amount of potassium 
chromate formed oscillates with decreasing amplitude until the equi- 
librium is finally attained. This is attributed by the author to the 
formation of a basic chromocarbonate of lead. On boiling lead 
chromate in potassium carbonate solution, an orthorhombic, ruby-red, 
crystalline solid is obtained with the composition: 3PbO,2CrO,,2PbCO,. 
Rk. J.C 


Ternary Systems with a Ternary Transition Point in the 
Liquidus-Solidus Diagram. The System Lead-Cadmium- 
Mercury. Ernst Jinecke (Zeitsch. physikal. Chem., 1910, 78, 
328—342. Compare Abstr., 1907, ii, 870).—A general treatment of 
ternary systems is given, which differs somewhat from that already 
communicated, inasmuch as it was formerly assumed that more than 
three kinds of other substances could occur in the system. The state- 
ments are illustrated by the system lead—cadmium-mercury ; the con- 
clusions and the graphic representations of the equilibria do not differ 
greatly from those already given. A number of microphotographs 
illustrating the structure of the different alloys accompany the paper. 


Application of Thermal Analysis to Organic Chemistry. I. 
Puipre A. Gurr (J. Chim. phys., 1910, 8, 119—130. Compare 
Scheuer, this vol., ii, 470).—The formation of intermediate additive 
compounds in organic interactions has not received wider recognition 
on account of the rarity with which these compounds can be isolated. 


The author discusses the application of thermal methods, such as the 
study of the liquidus curve of interacting binary liquid mixtures, to 
this problem. The method has already been applied by Scheuer to 
elucidate the allied question of the influence of solvents on rotatory 
power. It is only applicable when the freezing points of the mixtures 
are considerably below the temperature at which action sets in, and it 
is interfered with by the formation of vitreous, amorphous solids. 
Heating curves and microscopical structure should afford valuable 
confirmation of the results. The actions hitherto studied have been 
such as require no catalyst or third substance, as this would necessarily 
complicate the reasoning. R. J.C. 


Molecular Compounds in Binary Organic Systems. A. 
Wroczynski and Pasiippr A. Guys (J. Chim. phys., 1910, 8, 189—221. 
Compare Guye, preceding abstract).—Liquidus curves have been 
determined at temperatures ranging from +5° to —112°5°, using a 
double-walled apparatus like a Beckmann cryoscopic apparatus. The 
organic mixtures were cooled by placing the double-containing tube in 
a Dewar vessel containing solid carbon dioxide, ether, or liquid air, 
according to the case. 

Benzyl chloride and anisole, which do not interact, gave perfectly 
normal liquidus curves. Benzyl chloride and methylaniline, which 
interact at room temperature, gave a broken f.-p. curve showing four 
compounds and four eutectics in the part studied. The compounds 
appear to contain benzyl chloride and methylaniline in the molecular 
ratios 3:1, 3:2, 2:1, 1:1. 
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Ethyl bromide and bromine appear to form an easily dissociated 
additive compound, 2EtBr,Br,, which is the parent substance of 
ethylene dibromide. 

Ethyl acetate and aniline, which interact to give acetanilide, form 
at least three additive compounds at low temperatures, namely : 

CH,°CO,Et,NH,Ph; 2CH,*CO,Et,3NH,Ph ; CH,°CO,Et,2NH,Ph. 
Mixtures containing 20—4U% of aniline are extremely viscous, so 
that perhaps a fourth compound containing 33—40% of acetate is 
also formed. Viscosity determinations of these mixtures at 0°, — 9°, 
and —19°5° gave unbroken curves, from which no sure conclusion 
could be drawn. Pyridine and methyl iodide readily combine at room 
temperature, but there is no evidence of combination when they are 
brought together at — 20°. 

Ethyl ether and ethyl iodide form at a low temperature at least 
three compounds, presumably of the oxonium type, namely : 3EtI,OEt, ; 
2EtI,OEt, ; EtI,OEt,. Thesadditive products in this case, however, 
dissociate into their original components, and no double decomposition 
can be shown to occur. 

Chloroform and benzene do not combine, neither do benzene and 
nicotine. The last is confirmed by the very smooth curve of the 
rotatory power of nicotine in benzene solution. All the additive 
compounds observed are more or less dissociated, so that only approxi- 
mate melting points were obtained for each. Mixtures rich in methyl- 
aniline or nicotine solidify to a vitreous mass with no true melting 
point. The same is true for the very viscous solution of 20—40% of 
aniline in ethyl acetate. R. J.C. + 


Dynamics of the Reaction between Alcohol and Sulphuric 
Acid. Ropert Kremann (Monatsh., 1910, 31, 245-—274).—The 
equilibrium represented by the equation 

EtOH + H,SO, — EtSO,H + H,O 

has been determined at different temperatures. In the first set of 
experiments the composition of the equilibrium mixture was 
determined gravimetrically, the unchanged sulphuric acid being 
precipitated by means of lead carbonate and the ethyl sulphuric acid 
determined in the filtrate. In this way it was shown that the reaction 
is not disturbed by the formation of ether or ethyl sulphate. The mean 
value of the equilibrium constant, X = [acid }[alcohol }/[ester]| water], at 
22°, 55°, 72°, and 96° is 1°74 ; it is independent of the temperature. 

In the second set of experiments the equilibrium composition was 
determined by direct titration, the mean value being 1°70 at 40° 
and 51°, 

Zaitschek (Abstr., 1898, ii, 19) in an investigation of the same 
equilibrium came to the conclusion that a constant could only be 
obtained on the assumption that the sulphuric acid present existed as 
the dihydrate. From a consideration of the melting-point curve of the 
system sulphuric acid—water, the author has calculated the degree of 
dissociation of sulphuric acid monohydrate, which would be the 
only one present at the concentrations used, at different temperatures, 
and finds that the values of K, calculated on the assumption that this 
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hydrate is present, are not so good as when hydrate formation is 
neglected. 

The velocity of decomposition of ethyl sulphuric acid in water was 
measured at 55° and 66°, and found to be approximately proportional 
to the concentration of the hydrions. The reaction is autocatalytic, 
but since sulphuric acid is formed as a product of reaction, the 
concentration of the hydrions remains approximately constant, and the 
velocity equation simplifies to one of the first order. The constants 
are satisfactory at the commencement of the reaction, but diminish 
slightly as the reaction proceeds. The temperature-quotient is 
abnormally high, namely, 4°5. 

The velocity of formation of ethyl sulphuric acid from different 
mixtures of alcohol and sulphuric acid was measured at 40° and 51°. 
From the results the velocities of the direct and inverse reactions 
could be calculated in the usual manner. With increasing concen- 
tration of sulphuric acid these velocities go through a weakly-defined 
minimum, after which they rapidly increase. The latter increase 
cannot be explained by the increase in the hydrion concentration 
alone ; it must be due to secondary causes, as, for example, hydrate 
formation, which may have considerable influence kinetically, although 
it plays no part in the equilibrium. 

These two velocities in systems which are initially free from water 
are about fifty times greater than in aqueous solutions; in 50% 
alcohol they are slightly greater than in water. In all cases the 
temperature-quotient is greater than 2. tT. &. F. 


Quaternary and Quinternary Systems: The System 
Alcohol, Ether, Water, Sulphuric Acid, and Ethyl Sulphuric 
Acid at O° Rospert Kremann (Monaish., 1910, 31, 275—284).— 
The experimental figures, together with a graphical representation of 
the same, of the following systems at 0° are given. Ternary: (1) 
ether—water-alcohol ; (2) ether-water-sulphuric acid. Quaternary : 
(1) ether—water-alcohol-sulphuric acid ; (2) ether-water-alcohol-ethyl 
sulphuric acid. Quinternary: ether—water-alcohol-ethyl sulphuric 
acid—sulphuric acid. ; T. 8S. P. 


Equilibrium between Ammonium Benzoate, Benzamide, 
and Water. E, Emmet Rei (Amer. Chem. J., 1910, 44, 76—80).— 
At temperatures between 180° and 220° equilibrium is attained from 
either side in the reaction represented by the equation C,H,-CO,NH,— 
C,H;-CO-NH,+H,O when the system contains about 25% of 
ammonium benzoate. ; C. 8. 


Phase Rule. R. Boutoucn (J. Chim. phys., 1910, 8, 113—118).— 
The phase rule can be deduced from the postulate that equilibrium is 
independent of,the masses of the phases. 

The independent components ¢ in a system, distributed amongst ¢ 
phases of masses 1, 4, pg... , have masses A, B, C..., which obey 
c distribution equations of the form A = u,@, + peg +pgtgt ..-- 

The total volume of the system is V= 1,0, + .¥,+pggt+ .-- , Where 
Vj, Vo, Vg... are the specific volumes of the phases. 
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If c>q, (c—@), independent sets of distribution equations give 
different values for p,, wo, ¢,.-.. Equilibrium can also be modified 
by temperature and pressure. The degrees of freedom are therefore 
(c— +2), that is, the system is multivariant. 

If c= q, the variance (c - 6+ 2)=2, that is, the system is bivariant. 
Temperature and pressure alone are variables, since the volume is 
completely defined by the values given to p,, pio pa-+-- 

If c=(p—1), the o masses p,, po, wz... can be determined by the 
(@—1) distribution equations in conjunction with the volume equation, 
arbitrarily fixing a value for V. Pressure will be a function of tempera- 
ture in this case, so that the system is univariant. 

If c=(-— 2), a solution is only obtainable by reducing the number 
of unknowns by arbitrarily fixing one of them, p, The system is 
consequently invariant. 

When the ¢ equations are such that complete solution of p,, p., 
z+. cannot be obtained from any set of @ of them, one of the 
quantities, u, may be arbitrarily fixed when the remaining (¢ — 1) follow 
as functions of it. (c— +1) sets of solutions are thus obtainable. 

The volume in each case becomes a function of the arbitrarily fixed 
p, 8o that p=/(t), and the condition is that of an indifferent point. 

R. J.C. 


Is the Hydrolysis of Cane Sugar by Acids a Unimolecular 
Reaction when Observed with a Polariscope? C. 8. Hupson 
(J. Amer. Chem. Soc., 1910, 32, 885—889).—Polemical. A reply to 
Julius Meyer (Abstr., 1908, ii, 265 ; 1910, ii, 403). pe eS 


Hydrolysis of Esters of Halogen-substituted Acids. W. A, 
DrusHet and J. W. Hit (Amer. J. Sci., 1910, [iv], 30, 72—78).— 
The esters of chloro- and bromo-acetic acids show no tendency to decom- 
pose with liberation of halogen in aqueous solutions of hydrochloric 
and hydrobromic acid, but from the corresponding iodo-esters in 
hydriodic acid solution iodine is set free. 

The rate of hydrolysis of a number of alkyl chloro- and bromo- 
acetates (in 1V/20-solution when sufficiently soluble) in the presence of 
hydrochloric and hydrobromic acids respectively have been measured 
at 25° and 35°. The rate of hydrolysis is lowered by the introduction 
of halogen; the relative velocities for acetic, chloroacetic, and bromo- 
acetic esters is 33:21:25. The rates of hydrolysis of different esters 
of the same acid are in very close agreement. 

The temperature-coeflicient of the catalytic activity of NW/20-hydro- 
chloric acid is 2‘0 between 25° and 35°, and 3:0 between 25° and 40°; 
the corresponding value for //20-hydrobromic acid is 1°7 between 
25° and 35°. G. 8. 


Simultansous Reactions in the Decomposition of Ethyl 
Diazoacetate.* Hinary Lacus (Zeitsch. physikal. Chem., 1910, 78, 
291—327. Compare Fraenkel, Abstr., 1907, ii, 746).—It was observed 
by Fraenkel (/oc. cit.) that when ethyl diazoacetate undergoes catalytic 
decomposition to ethy! glycollate in the presence of an acid, such as 
hydrochloric or nitric acid, the acid is used up in a simultaneous 
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reaction, resulting in the formation of ethyl chloroacetate or nitro; 
acetate. This point has now been further investigated. 

The rates of the two simultaneous reactions have been measured at 
15° in 50% alcohol by determining the change of conductivity and the 
rate of liberation of nitrogen. As catalysts, hydrochloric and nitric 
acids, in the presence of varying concentrations of the corresponding 
alkali salts, were used. The acids disappear the more rapidly and the 
nitrogen liberated is the less in amount, the greater the concentration 
of the Cl’ and NO,’ ions. With constant hydrogen ion concentration 
and varying Cl’ or NO,’ ion concentration respectively, the amount of 
nitrogen liberated is independent of the ester concentration, and 
depends only on that of the anions. When the liberation of nitrogen 
has ceased, the double esters (ethyl nitroacetate or ethyl chloro- 
acetate) are only stable in such solutions as contain free NO,’ or 
Cl’ ions. 

An equation containing the ratio of the velocity-coefficient of the 
decomposition of ethyl diazoacetate, %,, to that of the formation 
of the double ester, ky, is deduced, and is shown to represent the 
experimental results satisfactorily. From this ratio and the known 
value of &,, the rates of formation of the double esters are obtained. 
The rate of formation of ethyl nitroacetate is proportional to the 
2/3 power of the NO,’ concentration, that of ethyl chloroacetate to 
the 4/5 power of the Cl’ ion concentration. Under corresponding 
conditions, the rate of formation of ethyl chloroacetate is about ten 
times that of the corresponding nitro-ester. G. S. 


Nature of Neutral Salt Action. BonpANn von SzyszkowskI 
(Zeitsch. physikal. Chem., 1910, '73, 269—283).—-In a previous paper 
(Abstr., 1907, ii, 238) the author has shown that whilst carbon dioxide 
has very little effect on methyl-orange in water alone, it changes the 
colour of the indicator to red in the presence of a neutral salt, such 
as sodium chloride. Veley (Zeitsch. physikal. Chem., 1908, 61, 464) 
has suggested that this is due to hydrogen ions liberated from the 
salt by the action of carbonic acid, but this is now shown to be 
untenable; the total hydrogen ion concentration is greater in a 
solution of carbon dioxide in water alone than when sodium chloride 
is present. The sensitiveness of methyl-orange to hydrochloric acid is 
not affected by potassium chloride in normal solution, but still greater 
concentrations exert some action. 

In order to produce the same tint in corresponding solutions of . 
potassium sulphate and of potassium chloride containing methyl-orange, 
over six times as much hydrochloric acid must be added to the former 
solution as to the latter: a result ascribed to some interaction between 
methyl-orange and SQ, ions. 

The bearing of neutral salt action on the deviations from Ostwald’s 
dilution law is discussed. G. 8. 


Apparent Chemical Attractions. Rapuart E. Limsncane (Ang. 
| Physik, 1910, [iv], 32, 1095—1101. Compare Abstr., 1906, ii, 218).— 
> Further observations are described relating to what appears to be 
7 chemical action at a distance. If two drops of a sodium hydroxide . 
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solution are placed at a short distance from one another on a gelatin 
film containing citric acid and coloured red by the addition of litmus, it 
is found that the rate of movement of the line of separation of the red 
and blue regions is considerably greater on the sides of the drops which 
face each other than on the opposite sides. The fact that this behaviour 
is the same as that previously observed when drops of silver nitrate 
were placed on a gelatin film containing sodium chloride indicates that 
the phenomenon is not connected in any way with the formation of 
precipitation membranes. The effect is supposed to be due to the more 
rapid removal of the acid from the region between the drops of the 
alkali solution. H. M. D. 


The Shape of the Atom. R. D. Ktieeman (Phil. Mag., 1910, 
[vi}, 20, 229—238).— Various consequences are discussed in which the 
shape of the atom is assumed to be spherical. The sum of the cross- 
sectional areas of molecules as calculated from this assumption is 
compared with that found from the kinetic theory for gases at 0°. 
The gases examined fall into three groups, for each of which an 
approximately constant ratio between the theoretical and experimental 
quantities holds. The differences for different groups are ascribed to 
differences in the arrangements of the atoms and in the amount of 
external space included in the molecules. Further deductions are 
made of the coefficients of diffusion of one gas into another, but only 
a rough approximation between the calculated and experimental 
values is obtained, It is further pointed out that the mean angle 
of distribution of secondary f-rays from the direction of the primary 
B-rays producing them will depend less on the nature of the atom 
the greater its atomic weight. The results of Bragg and Madsen 
(Abstr., 1909, ii, 112) on the ratio of the amounts of secondary 
B-radiation from the two sides of a thick plate penetrated normally 


by y-rays are cited as being in agreement with this deduction. 
F. 8S. 


Continuous Absorbing Column. Maurice Bitty (Bull. Soc. 
chim., 1910, [iv], '7, 579—583).—An apparatus is described for the 
purification, desiccation, or quantitative absorption of gases. In 
principle it depends on the washing of the gas by a suitable liquid 
descending over glass balls, contained in a glass tube through which 
the gas ascends. A reservoir of special form is described, which 
gives a continuous and regulated flow of the washing liquid, and the 
removal of the latter after use is provided for by a safety tube of 
special form. The apparatus is automatic in use, and can be evacuated 
or cleaned without being dismounted. T. A. H. 


Separating Apparatus. C. A. Jacopson and 8S. C. Dinsmore 
(Amer. Chem. J., 1910, 44, 84—85).—The apparatus consists of a 
double-bulbed separating funnel attached by means of a cork in the 
neck to a pipette siphon. Its advantages are: (i) better and more 
rapid extraction ; (ii) emulsions are not formed so readily ; (iii) the 
upper of two liquids can be siphoned off almost completely when the 
surface of separation of the two liquids is situated at the constriction 
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between the two bulbs ; (iv) the middle layer of three liquids can be 
siphoned off without disturbing the other two. C. 8. 


The Acetylene Lamp. [Lecture Experiment.] Nicorar 
TecLu (J. pr. Chem., 1910, [ii], 82, 183—1i85).—A description of an 
acetylene lamp made entirely of glass, so that the working parts can 
be seen. az. &. FB, 


Cooling of Flames. [Lecture Experiments]. Niconraz TEciu 
(J. pr. Chem., 1910, [ii], 82, 185—188).—A description of slight 
modifications of the ordinary experiments showing the action of wire 
gauze on flames. a & 


The Striking-Back of the Bunsen Flame. [Lecture Experi- 
ment.| Nicotar Teciu (J. pr. Chem., 1910, [ii], 82, 189—192).—A 
description of some experiments to illustrate the striking-back of the 
Bunsen flame. ae 


Inorganic Chemistry. 


Presence of Metals and Metalloids in Drinking Waters. 
Practical Consequences. Fer.ix Garricou (Compt. rend., 1910, 
150, 1374—1375. Compare this vol., ii, 549).—Most drinking waters 
contain traces of metals. The author’s method of detecting metals of 
groups III, IV, V, and VI has been applied to more than 2,000 
samples, particularly from the Pyrennean basin. A survey of the 
results shows that the analysis of mineral waters or even drinking 
waters will often simplify the mineralogical study of a district. The 
method is particularly useful in revealing metallic lodes. R. J.C. 


Oxygenated Compounds of Fluorine. Gino Gatto (Aiti R. 
Accad. Lincei, 1910, [v], 19, i, 753—755. Compare this vol., ii, 405). 
—The author has repeated his former experiments, taking additional 
precautions to exclude the possibility of the presence of hydrogen in 
the fluorine used, but in this case alsoa violent explosion occurred four 
or five minutes after the commencement. Some solid potassium 
hydroxide which bad been introduced into the apparatus did not give 
any indication of the presence of oxygenated fluorine compounds when 
examined after the explosion. R. V.8. 


Action of Hydrogen on Sulphur Monochloride and Thionyl 
Chloride under the Influence of the Silent Electric Dis- 
charge. Apo.pHeE Besson and L. Fournier (Compt. rend., 1910, 150, 
1752—1754).—On submitting sulphur monochloride to fractionation 
under atmospheric pressure, partial decomposition occurred with pro- 
duction of sulphur dichloride and sulphur. The monochloride is com- 
pletely reduced by hydrogen under the influence of the silent electric 
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discharge. Under the same conditions, thionyl chloride undergoes 
reduction in accordance with the equation: 4SOCI,+3H,=8,Cl, + 
280, +6HCl ; sulphur is also formed through the action of hydrogen 
or sulphur dioxide on the monochloride, whilst sulphuryl chloride is 
also formed, according to the reaction : 280, + 38,C], =SO,Cl, + 
2SO0Cl], +58. In the absence of the discharge, sulphur dioxide slowly 
reacts with sulphur monochloride at 160—170°, givingsulphury] chloride 
and sulphur. W. O. W. 


Synthesis of Caro’s Acid and of Persulphuric Acid. Jon. 
D’Ans and W. Friepericn (Ber., 1910, 43, 1880—1882).—In order 
to prepare Caro’s acid, chlorosulphonic acid is well cooled and the 
calculated quantity of 100% hydrogen peroxide (compare Ahrle, Abstr., 
1909, ii, 395) slowly added. When the evolution of hydrogen chloride 
has ceased, the reaction mass is slowly allowed to become warm, and the 
dissolved hydrogen chloride sucked off at the pump. The residue then 
solidifies to a crystalline mass, m. p. about 45°, which can be kept for 
some days. It consists of Caro’s acid, and the synthesis confirms the 
formula HO-SO,-0-OH. 

When treated with another molecule of chlorosulphonic acid, Caro’s 
acid is transformed into persulphuric acid, H,S,0,. The reaction is 
best carried out by mixing the calculated quantities of hydrogen 
peroxide and chlorosulphonic acid, and proceeding as in the preparation 
of Caro’s acid. Crystals of persulphuric acid are obtained, m. p. a 
little above 60° (decomp.), which can be kept for months. When 
dissolved in water, it is hydrolysed to a considerable extent into Caro’s 
acid and sulphuric acid. 

The authors confirm the formation of perphosphoric acids from 
hydrogen peroxide (100%) and phosphoric oxide or metaphosphoric acid 
(compare this vol., ii, 498). 

Acetyl chloride gives acetyl peroxide when treated with 100% 
hydrogen peroxide. T.S. P. 


Equations and Tables for Saturated and Superheated 
Nitrogen Vapour. RupoteH Piankx (Physikal, Zeitsch., 1910, 11, 
633—643).—The available pressure, volume, and thermal data for nitro- 
gen at low temperatures have been collected and analysed. Tables 
are given in which the values of various factors are recorded for each 1° 
between — 210° and — 182°. These factors include the vapour pressure 
of the liquid, the specific volume of the liquid and of the saturated 
vapour, the heat content and the entropy of liquid and vapour, the latent 
heat of vaporisation, and the specific heat of the vapour. The pressure, 
volume, and temperature data for the unsaturated vapour can be 
represented by v = 30'27'/p — 64°4/7' ; the specific heat by Cp = 0°2246 + 
0:0000387'+0°905P/7'°. The pressure of the saturated vapour corre- 
sponds with the equation logy=3-0+0°4log7’— 289°6/7, and the 
latent heat of vaporisation varies with the temperature according to 
r = 68°85 —0°27367. H. M. D. 


Preparation of Anhydrous Hydrazine. F. Rascuie (Ber., 1910, 
43, 1927).—Contrary to the usual statements in the literature, 
anhydrous hydrazine may be obtained from hydrazine hydrate by 
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treatment with sodium hydroxide, One hundred grams of ordinary 
sodium hydroxide, in pieces as big as a pea, are added to 100 grams of 
hydrazine hydrate contained in a distilling flask with long side-tube, 
The flask is heated in an oil-bath in such a way that the temperature 
takes two hours to rise to 113°, the boiling point of hydrazine. By 
this time all the sodium hydroxide will have dissolved, and the 
temperature of the bath can be further raised to 150°. Anhydrous 
hydrazine distils over, in almost theoretical quantity, as a strongly 
fuming liquid, and can be collected in a dry stoppered bottle. It keeps 
quite well in the bottle, and the stopper does not stick, even on keeping 
for a long time. 

During the distillation, the vapours must not come into contact with 
cork or rubber, and care must be taken not to inhale them. T. 8S. P. 


Chemical Action of High Pressure. Compression of Nitrous 
Oxide and a Mixture of Nitrogen and Hydrogen ; Decomposi- 
tion of Carbon Monoxide by Pressure. EE. Briner and A. 
Wroczynskt (Compt. rend., 1910, 150, 1324—1327. Compare this 
vol., ii, 557).—Nitrous oxide is more stable than nitric oxide, and 
appears to require a higher temperature to cause any appreciable 
decomposition. When submitted to a pressure of 600 atmospheres at 
420°, it suffers a slight decomposition with increase in volume. 

Nitrogen and hydrogen do not combine when subjected to 900 
atmospheres at the ordinary temperature, although Haber has recently 


* obtained ammonia by the combined action of temperature, pressure, 


and a catalyst. 

Carbon monoxide when compressed under 800 atmospheres at the 
ordinary temperature does not change, but when compressed under 
600 atmospheres at 320° undergoes a decomposition with diminution in 
volume, amounting to 10% in twenty hours. The author points out 
that the equation 2CO —> CO,+C+ 38:7 Cal. is exothermic, so that 
decomposition might be expected. Carbon dioxide was found to be 
present (5:5% in one case), and a slight greyish-black deposit, perhaps 
carbon, was noticed, It is suggested that a lower oxide of carbon may 
have been formed, as Berthelot supposed (compare, however, Gautier, 
this vol., ii, 605). 

The chemical action of high pressures is in favour of the view that 
catalysis in gases results from the condensing action of the catalytic 
surface. R. J.C. 


Nature of the Product Described as Black Phosphorus. 
DEstri GErnez (Compt. rend., 1910, 151, 12—16).—The conversion 
of phosphorus into a black substance by contact with mercury 
(Thénard, 1812) was supposed by Blondlot (Compt. rend., 1865, 60, 
830; 1870, 70, 836) to be due to the formation of an allotropic 
modification of phosphorus. The present author describes experi- 
ments which appear to show that molten phosphorus is capable of 
dissolving small quantities of mercury, forming a colourless solution. 
Such a solution remains colourless when in a state of superfusion, but 
becomes black, through precipitation of mercury, if caused to solidify. 
Salts of mercury bring about the same phenomenon, through reduction 
to the metallic state, W. O. W. 
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Preparation and Molecular Weight of Hypophosphoric 
Acid. ArtHuur Rosennem and Jacop Pinsker (Ber., 1910, 48, 
2003—2014).—Hypophosphoric acid is best prepared by a modification 
of Corne’s method, (Abstr., 1882, 1264) as follows: To 100 grams of 
copper turnings, contained in a 3-litre flask, are added 100 cc. of 
water and 200 c.c. of nitric acid (D=1°4). When the reaction is 
moderated somewhat, stick phosphorus is gradually added until all the 
copper has been precipitated as a mixture of copper phosphide and 
spongy copper, the temperature being maintained between 50° and 70°. 
The clear, colourless liquid is then decanted off, and half of it 
neutralised with sodium carbonate; after the addition of the remain- 
ing half, sodium hypophosphate, NaHPO,+2H,O, separates after a 
time, the yield being about 10% of the theoretical. 

Silver nitrate (compare Abstr., 1883, 1052) does not give such good 
results as copper nitrate. Zinc, manganese, nickel, cobalt, mercuric 
and ferric nitrates do not give rise to the formation of hypophosphoric 
acid, neither do the oxides of nitrogen. When, however, the phosphides 
of copper, nickel, or silver are used as anodes in 1—2% sulphuric acid, 
the voltage being 3—10, hypophosphoric acid is produced, in some 
cases yields as high as 60% being obtained. Iron phosphide produces 
phosphoric acid only. 

Hypophosphoric acid gives a characteristic guanidine salt, 

(CH;N,),,H,PO,,5H,0O ; 
white, shining needles, which are soluble in water to the extent of 
1-038 grams in 100 c.c. of solution at 285°. The solution is strongly 
alkaline. The other acids of phosphorus do not form similar salts. 

Benzyl hypophosphate, (C,H,),PO,, was obtained as a yellow oil, 
which could not be distilled, by the interaction of benzyl iodide and 
silver hypophosphate. The molecular weight in ether was 239—245. 

Cryoscopic determinations of the: molecular weight of hypophos- 
phoric acid in aqueous solution (compare this vol., ii, 121) point to 
the formula H,P,0,, but the authors believe that this is due to associa- 
tion of the simpler molecules H,PO,, for the following reasons: the 
molecular conductivity of aqueous solutions is abnormally high if the | 
formula is taken as H,P,O,, and the figures so obtained (u=367°4 for 
v=316; »=608'8 for v=1111:2) are not in accordance with the 
properties of hypophosphoric acid. Moreover, the molecular conduc- 
tivity can only be brought into line with the molecular conductivities 
of the other acids of phosphorus when the formula is taken as H,PO,. 

Hypophosphoric acid reacts as a monobasic acid when methyl-orange 
is used as indicator; with phenolphthalein as indicator, 2 mols. of 
H,PO, are neutralised by 3 mols. of sodium hydroxide. 

Hypophosphoric acid monohydrate, H,PO,,H,O, forms rhombic 
crystals [a:b :¢=0°5635: 1 :ca. 1:7]. T. 8. P. 


Action of Hydrogen on Carbon Monoxide; Formation of 
Water and Methane. Action of Water at a Red Heat on 
Carbon Monoxide. Applications to Volcanic Phenomena. 
ARMAND GAUuTIER (Compt. rend., 1910, 150, 1564—1569. Compare 
Abstr., 1906, ii, 538).—H ydrogen begins to exert a reducing action on 
carbon monoxide at 400°, water, carbon dioxide, and a little methane 
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being formed. The reaction is a balanced one, the production of water 
reaching a maximum at about 1200°. At 900—1000° the amounts of 
water vapour and carbon dioxide formed are-in agreement with the 
equation 4C0+2H,=2H,0+C0,+3C; the formation of carbon, 
however, is not usually observed unless an excess of hydrogen is 
employed. When a mixture in the proportions CO+3H, was passed 
through a porcelain tube at 900°, the reaction appeared to be repre- 
sented as 3C0+H,=H,0+C0,+C,; but in a second experiment, 
under apparently identical conditions, no carbon was deposited, the 
volumes of gaseous products agreeing with the equation 4CO+8H,= 
2H,0 + CO, + 3CH,, 

The amount of methane formed increases with the proportion of 
hydrogen, and depends on the rapidity with which it is removed from 
the sphere of action. Traces of formaldehyde were detected at 
450—650°, but not above 950°. 

The author’s earlier experiments on the action of carbon monoxide 
on water vapour at a red heat, have been repeated, and traces of 
formaldehyde detected amongst the products at 550° and 800°. 

The foregoing reactions are considered to throw light on the 
occurrence of water, oxides of carbon, methane, and hydrogen in 
volcanic gases. W. O. W. 


Action of Iron and Its Oxides on Carbon Monoxide at a 
Red Heat; Application to Geological Data. ARMAND GAUTIER 
and P. CrausMANN (Compt. rend., 1910, 151, 16—22. Compare this 
vol., ii, 607).—The authors have repeated and extended the work of 
earlier observers on the reduction of carbon monoxide by iron at a red 
heat. 

The production of carbon appears to take place in accordance with 
the equation: 3Fe+28CO=Fe,0,+16C+12C0,. The black solid 
resulting from prolonged action of the gas can be separated by a 
magnet into two parts, the more magnetic consisting of a mixture of 
carbides of iron, whilst the residue is carbon with traces of iron. Two 
carbides approximating in composition to Fe,,C and Fe,C have been 
separated by taking advantage of the greater readiness with which the 
former dissolves in sulphuric acid. The reaction is represented as 
Fe,,C + 12H,SO,=12FeS0O,+CH,+10H,. The carbide Fe,C also 
yields methane, hydrogen, and probably small quantities of cyclic 
hydrocarbons when treated with sulphuric acid. 

The product of the action of carbon monoxide on iron is attacked by 
steam at a red heat with production of hydrogen, methane, carbon 
dioxide, and traces of formaldehyde. W. O. W. 


Isotherms of Monatomic Gases and of their Binary 
Mixtures. IV. Preparation of Argon. V. Vapour Pres- 
sures above - 140°, Critical Temperature, and Critical 
Pressure of Argon. C. A. Crommetin (Proc. K. Akad. Wetensch. 
Amsterdam, 1910, 13, 54—65).—The methods employed for the 
separation and purification of argon have been examined. 

Metallic calcium combines with nitrogen at a low red heat, but the 
reaction takes place too slowly for use on a large scale. Much better 
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results are obtained with a mixture of 90% of calcium carbide and 
10% of calcium chloride, and this method is recommended for the 
preparation of large quantities of crude argon. For the final purifica- 
tion a mixture of twenty parts by weight of calcium oxide, four 
of magnesium, and one of sodium was found to give good results. The 
removal of the last traces of nitrogen by combining it with oxygen 
under the influence of an electric discharge is more conveniently 
effected by means of an are between platinum electrodes than by the 
use of a spark discharge. 

Argon can be separated from the small quantities of neon which 
it contains by fractional distillation at the temperature of liquid 
oxygen. 

Measurements of the vapour pressure and critical data of argon 
gave the following results, after correction for the small quantities of 
inpurities which the examined gas contained : 


Temperature ......... —140°8° —134°72° ~—129°83° —125°49° -—122°70° —122°49° 
Pressure in atmos. ...  22°185 29°264 35°846 42°457 47 °503 47°890 


Critical temperature = — 122°44° ; critical pressure = 47°996 atmospheres. 


H. M. D. 


Sodium Manganate and its Hydrates. Vicror AUvGER 
(Compt. rend., 1910, 151, 69—70).—Sodium manganate, Na,MuO,, 
is easily prepared as follows: Sodium permanganate is heated in a 
silver or platinum dish with twice the calculated quantity of sodium 
hydroxide. Oxygen begins to be evolved at 115°, and the reaction is 
complete at 125°. On cooling, the anhydrous manganate separates in 
black crystals showing a violet reflex. The substance is stable below 
170°, but at this temperature loses oxygen, forming a mangani- 
manganate. A solution containing excess of sodium hydroxide 
deposits large, black prisms of the hydrate, Na,MnO,,6H,0. 

The hydrate, Na,MnO,,4H,O, resembles the foregoing, and separates 
from solutions containing 5% of sodium hydroxide. When cooled in 
a freezing mixture the aqueous solution yields the salt, 

Na,MnO,,10H,0, 
as black needles, m. p. 17°; these appear to be isomorphous with 
sodium chromate. W. O. W. 


Solubility of Silver Sulphate in Alkali Sulphates. Barre 
(Compt. rend., 1910, 150, 1321—1324).—The solubility of silver sul- 
phate in presence of potassium sulphate and ammonium sulphate increases 
as the amount of alkali sulphate increases. The same is true of sodium 
sulphate below its transition point (33°). Above 33° the solubility 
of silver sulphate rises to a maximum at a certain concentration of 
sodium sulphate dependent on the temperature. The solid residue 
contains, not only silver sulphate, but sodium sulphate, the percentage 
of which increases with its concentration in the liquid phase. Mixed 
crystals are therefore produced. 

The solubility curves for various temperatures all end at a concen- 
tration, 40% sodium sulphate, that is, the mixed crystals formed 
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at this concentration are equally soluble at all temperatures, and have 
therefore no heat of dissolution. Mixed crystals with more silver 
salt dissolve exothermally, and increase in solubility with tempera- 
ture, like pure silver sulphate; mixed crystals with more sodium 
sulphate dissolve endothermally, and decrease in solubility with 
temperature like sodium sulphate. R. J.C, 


The Solubility Influence of Electrolytes. Watter Herz 
(Zeitsch. anorg. Chem., 1910, 67, 365—368. Compare this vol., 
ii, 192, 407).—The solubility of barium hydroxide is increased by the 
presence of alkali chlorides, the effect being greatest with lithium 
chloride, and least with rubidium chloride. ‘The solubility of cupric 
sulphate is increased by the presence of sodium and potassium and 
rubidium chlorides, but depressed by that of lithium chloride. In 
both cases the order is that of the electro-affinities of the cations. 
Double salts and complex ions must be formed. C. H. D. 


The Phosphates of Calcium. IV. Frank K. CAmenron 
and James M. Bewt (J. Amer. Chem. Soc., 1910, 32, 869—873).— 
Owing to the confusion regarding the relative stability of the hydrated 
and the anhydrous dicalecium phosphate, the equilibria existing in the 
system CaO-P,0,-H,O, at 25°, have been further investigated. 
Solutions of phosphoric acid of varying concentration were prepared, 
and to each solution weighed quantities of potassium chloride and of 
tricalcium phosphate in sufficient quantity to give a permanent pre- 
cipitate were added. After equilibrium had been attained, the 
composition of the solution and of the solid phase was determined. 
The potassium chloride was added, so that Bancroft’s “ tell-tale” 
method (Abstr., 1905, ii, 685; 1909, ii, 147) for determining the 
composition of the solid phase could be employed. 

The composition of the solid phases was found to be CaHPO,,2H,O 
and CaH,(PO,),,H,O, with a region between, which was not explored, 
where the composition of the solid phase was probably CaHPQ,. 
This result is in accordance with Bassett’s last determination (Abstr., 
1908, ii, 675) of the transition interval of CaHPO,2H,O0 — 
CaHPO,+2H,0, but is not in accord with his direct determination 
of the composition of the solid phases. 

The presence of potassium chloride in solutions containing calcium 
oxide and phosphoric oxide increases slightly the lime content of 
solutions in equilibrium with dicalcium phosphate and monocalcium 
phosphate, T. 8. P. 


Initial Temperatures at which Oxides of Metals Give Up 
Oxygen to Reducing Gases. Irvine W. Fay, Ausert F. SEEKER, 
Freperick H. Lang, and Grorce E. Fereuson (Polytechnic Engineer, 
1910, 10, 72—79).—The authors have submitted a number of metallic 
oxides to the action of hydrogen, carbon monoxide, ammonia, and 
methane at various temperatures for a period of six hours, and have 
ascertained the lowest temperatures at which the oxides begin to lose 
oxygen. The following results were obtained : 
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Oxide. co. H,. NH. CH,. 
PON issaixveness 0° 0° — — 
and below and below 
7 RSeceonee 0 0 -- — 
_ ieee 0 80 67° 220° 
HgO (yellow)... 0 50 - — 
and below 
HgO | Sore 90 115 157 200—210 
3 ae — — 202 202 
PU Sisccsesccce 110 150 198 45 
Ba. sigcoccceses 150 170 above 300 158 
Se 160 190 299 210 
RT gid veakaownes 75 125 225 280 
MMI aiccecdacces — — 208 230 
| aS ees 140 _ — — 
J eae 170 — 233 152—159 
BIRy. geyeresen 00 60 — — — 


The Action of Hydrogen Sulphide on White Lead. Juvutius 
F. Sacuer (Chem. Zeit., 1910, 34, 647—648).—Hydrogen sulphide is 
practically without action on lead carbonate, and carbon dioxide is not 
evolved during the blackening of white lead. The amount of sulphur 
taken up by white lead is always less than that required to convert 
the whole of the lead hydroxide into sulphide, even when the reaction 
is made as complete as possible. In order to avoid secondary reactions, 
the white lead is mixed with alcohol, which is then saturated with 
hydrogen sulphide and removed by evaporation. The analyses agree 
well with the formula 4PbCO,,Pb8,Pb(OH),, which may be written: 
S(Pb-CO,°Pb:CO,°Pb-OH),. 

At 85—90°, in presence of water, the whole of the lead hydroxide is 
converted into sulphide, a little of the carbonate being also converted, 
owing to previous hydrolysis. Lead sulphate is only blackened in 
presence of water, owing to hydrolysis; pure lead sulphate in alcohol 
is unchanged by hydrogen sulphide. 

Blackened white lead is not decolorised by light in the absence of 
moisture. C. H. D. 


Purification of Mercury. C. J. Moore (Chem. Zeit., 1910, 34, 
735).—In the Lothar-Meyer apparatus for the purification of mercury 
by letting it fall in fine drops through dilute nitric acid, the author 
replaces the funnel drawn out to a fine point by a tube shaped like an 
inverted thistle funnel. Over the mouth of the funnel is fastened a 
piece of chamois leather, and the mercury is pressed through this to fa!l 
in a fine shower through the nitric acid. The stem of the thistle 
funnel contains a side-tube connected with the reservoir of mercury 
by means of rubber tubing and a screw-clip ; the end of the stem is 
also closed by means of rubber tubing and clip. Eight % nitric acid is 
recommended for use in the apparatus. T. 8. P. 


The Action of Ammonia on Mercurous Chloride. Harzpas 
Sana and Kumup Natu CuHoupuuri (Zeitsch. anorg. Chem., 1910, 67, 
357—360).—“ Black precipitate” consists of a mixture of metallic 
mercury with infusible white precipitate. The latter substance is 
soluble in concentrated ammonia, and crystallises when the solution is 
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allowed to evaporate in a vacuum over sulphuric acid. After drying 
at 100°, the crystals have the composition NH,HgCl. It is impossible 
to assign a formula to the black precipitate, as ‘a part of the white 
compound contained in it goes into solution, according to the 
concentration of the ammoniacal liquid. C. H. D. 


The So-called Euxenite Earths. Orro Hauser and Fritz 
Wirt (Ber., 1910, 48, 1807—1812. Compare this vol., ii, 47).— 
The authors have investigated a number of zirconium minerals in 
order to see if the zirconia was accompanied by a strange earth, as has 
been supposed to be the case by Hofmann and Prandtl (Abstr., 
1901, ii, 387). 

The minerals investigated were zircon, wohlerite, uhligite, eudialyte, 
basalt, elaeolite-syenite, sodalite-syenite, katapleiite, mosandrite, and 
natural zirconia. In each case, zirconium hydroxide was obtained 
from the mineral in an approximately pure condition by the usual 
methods. This zirconium hydroxide should contain the strange earth, 
if present. It was therefore fractionated by transformation into the 
sulphate and hydrolysis of the aqueous solution by boiling, whereby 
about half the zirconium is precipitated as the basic sulphate (Abstr., 
1907, ii, 626). Each of the fractions was examined spectroscopically, 
and also the equivalent determined. In no case were indications of the 
presence of a strange earth obtained. a. BE. 


Basic Nitrate of Yttrium. CHaries James and L. A. Pratt 
(J. Amer. Chem. Soc., 1910, 32, 873—879).—In order to study the 
system Y,O,—N,0,—H.O, it was necessary to prepare a large amount 
of pure yttrium oxide, since yttrium nitrate is extremely soluble. To 
this end, crude yttria earths were first submitted to a long fractional 
crystallisation by the bromate method (Abstr., 1908, ii, 190, 498). 
The middle fractions, containing the yttrium, together with a little 
erbium and holmium, were then precipitated as the hydroxide, which 
was further converted into the nitrate. The nitrate was then sub- 
mitted to fractional decomposition, this being carried out by 
evaporating the solution and fusing the residue until a portion had 
decomposed. After forty such operations, an yttrium nitrate was 
obtained of such purity that a layer 12°5 cm. thick of the saturated 
solution was perfectly colourless, and showed only very faint bands 
of erbium and holmium. 

The equilibrium relations were studied by shaking up solutions 
of yttrium nitrate of varying concentrations with excess of yttrium 
oxide at 25°. Equilibrium was attained after four and a-half months, 
after which time the compositions of the various solid phases and 
solutions were determined. 

The only basic nitrate which exists at 25° has the formula 
3Y,0,,4N,0,,20H,O. It is stable in air, and can exist in contact with 
water containing more than 33 grams of yttrium nitrate to 100 
grams of water. 

At 25°, 141°6 grams of yttrium nitrate dissolve in 100 grams 
of water. ZT. &. 3. 
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Scandium. II. Srr Witx1am Crookes (Pi. Trans., 1910, 210, A, 
359—386 ; Proc. Roy. Soc., 1910, A, 84, 79—85. Compare Abstr., 
1908, ii, 695; 1909, ii, 44).—The preparation and properties of 
a further number of scandium salts are described. In the majority of 
cases the salts were prepared by dissolving scandium hydroxide in the 
acid, or by double decomposition between scandium nitrate and a salt 
of the acid. 

Scandium iodate, Sc(IO,),, when washed and dried in the air, is 
a white, crystalline powder containing 18H,O. Under varying 
conditions of dehydration, hydrates with 15, 13, and 10H,O have been 
obtained, and the salt becomes anhydrous on heating at 250°. The 
sulphite, Sc,(SO,),, is anhydrous, and practically insoluble in cold 
water ; the borate, ScBO,, prepared by fusing together scandium oxide 
and boric acid, is a white powder soluble in dilute acids. 

Scandium aurichloride, 3ScC),,2AuCl,,21H,0, occurs in yellow, 
needle-shaped crystals, which are very deliquescent. After prolonged 
drying in a desiccator over sulphuric acid, an octahydrate is obtained, 
which changes to the dihydrate on heating for some time at 100°, and 
to the anhydrous salt on prolonged heating at the same temperature. 
The platinocyanide, Sc,{ Pt(CN),],,21H,O, occurs in monoclinic prisms, 
crimson by transmitted and green by reflected light ; it is soluble 
in water, forming a colourless solution, and practically insoluble in 
alcohol. Several lower hydrates appear to exist; the completely 
dehydrated salt is colourless. 

Scandium chloroacetate, (CH,Cl*CO,),Sc*OH,2H,0, occurs in stellate 
crystals ; the lactate, Sc(C,H,O,),,6H,O, in white, feathery crystals, and 
the malonate, C,H,O,Sc°OH, sometimes as a crystalline powder and 
sometimes amorphous. According to the mode of preparation, the 
malonate contains 1 or 2H,O. A basic malonate, C,H,U,[Se(OH),|,, 
is obtained when scandium hydroxide is used in large excess. The 
malate, C,H,O,Sc-OH,H,O, occurs in fine granules, which have a 
mousy odour; the fumarate, C,H,O,Sc°OH,$H,O, occurs in micro- 
scopic crystals. The tartrate, C,H,O,Sc°OH, separates from a boiling 
solution in colourless crystals ; the racemate, with 4H,O, comes down 
less readily on boiling than the tartrate; the l-tartrate has been 
obtained with 1 and 2H,O, and the meso-tartrate, with 1H,O, forms a 
white, granular precipitate. 

Scandium af-dibromopropionate. 

Se(C,H,O, Br,),,Se(C,H,0,Br,),°OH, 
is a white, amorphous powder. The citrate, Sc,(C,H,O,),,6H,O, is 
much less soluble in hot than in cold water; a dihydrate and tetra- 
hydrate have also been prepared. The o-chlorobenzoate, 
C,H,0,Cl-Sc0,Sce(C,H,0,Cl),"OH, 
forms a white, amorphous precipitate ; the m-nitrobenzoate, 
Se[C,H,(NO,)CO, |,,4H,0, 
is a white, crystalline powder. The phthalate, OH-Sc:C,H,0,,H,0, 
is a white, amorphous powder, and loses }H,O on heating ‘at 110° tor 
thirty-six hours. The tetrachlorophthalate, OH-Se:C,Ci,0,,6H,O, is 
also amorphous, Scandium 3-nitro-4-p- -toluidinobenzenesul, ‘phonate, 
[C,H,Me-NH-C,H,(NO,)*SO, |,Sc-OH,5H,0, 
occurs in feathery, scarlet crystals, which become anhydrous ou heating 


INORGANIC CHEMISTRY. ui. 715 


at 105°, the colour being then orange-yellow. Scandiwm octamethyl- 
tetra-aminodihydroxy-p-dixanthylbenzenetetracarboxylate, 

CggH 709 .Se;, 
is a red powder. 

The scandium used in preparing some of these salts was not spectro- 
scopically pure; the chief object in using the slightly impure 
specimens being to find out whether a separation of the rare earths had 
been effected in preparing the salts. G. 8. 


Nitrides and Oxides from Aluminium Heated in Air. Emme 
Koun-Aprest (Compt. rend., 1910, 150, 1757. Compare Abstr., 1905, 
ii, 637 ; this vol., ii, 506).—A reply to Serpek (this vol., ii, 615). 

W. O. W. 


Metal- and Metallic Oxide-Aluminas and their Use for 
Catalytic Reactions. M. Kueinsticx (Zeitsch. angew. Chem, 
1910, 23, 1105—i106).—When fibrous alumina (Abstr., 1908, ii, 
261) is shaken up with ammoniacal solutions of the chlorides, nitrates, 
or acetates of various metals, or with colloidal solutions of other 
metals, adsorption takes place to a considerable extent. If the 
alumina is then well washed, dried on the water-bath, and finally 
gently ignited, a mass is left which possesses a characteristic colour 
depending on the metal used. The colours obtained with copper, iron, 
manganese, gold, palladium, platinum, chromium, cobalt, nickel, and 
silver, and with various combinations of these are described. JIron- 
and silver-alumina are both colourless; the former can be used as a 
delicate test for tannin, and the latter gradually becomes dark violet on 
exposure to light in the presence of air. 

These metal-aluminas may be used for various catalytic purposes ; 
thus copper-alumina oxidises the vapours of methyl-alcohol to form- 
aldehyde, or the hematoxylin of log-wood extract to hematein. An 
aqueous solution of an alkali hydrogen carbonate is reduced by palladium- 
alumina to formaldehyde and formic acid. Manganese- and platinum- 
alumina rapidly decompose an aqueous solution of hydrogen peroxide, 


a. & F. 


Electrical Properties of Aluminium-Silver Alloys. WutToLtp 
Broniewski (Compt. rend., 1910, 150, 1754—1757. Compare 
Petrenko, Abstr., 1905, ii, 635).—Determinations have been made 
of the electrical conductivity, temperature-coeflicient of resistance 
between 0° and 100°, thermo-electric power at 0°, variation in thermo- 
electric power with temperature, and solution potential of a series of 
aluminium-silver alloys. The results are given in the form of curves, 
and these are shown to indicate the existence of only two definite com- 
pounds, Al,Ag,and AlAg,, Petrenko’s compound, AlAg,,and Pushin’s 
alloy, AlAg, do not appear to be homogeneous substances. W. O. W. 


Oxidation of Aluminium Amalgam. P. Rogrer JourpDAIn 
(Compt. rend., 1910, 150, 1602—1604. Compare this vol., ii, 297),—The 
following observations appear to point to the existence of a carbonate 
and peroxide in the substance obtained by exposing aluminium 
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amalgam to air. On heating one gram of the product in a vacuum, 
30 c.c. of a mixture of carbon dioxide and oxygen were obtained, the 
amount of the former depending on the proportion of the gas in the 
atmosphere to which the amalgam had been exposed. No oxidation 
took place in absence of moisture, but in presence of water vapour, 
direct absorption of oxygen occurred. The substance dissolved in acids 
with effervescence, carbon dioxide being liberated and hydrogen 
peroxide formed. W. O. W. 


Alloys of Cobalt and Silver. F. Duceturez (Bull. Soc. chim., 
1910, [iv], '7, 506—507).—The alloys were prepared by heating together 
mixtures of silver and cobalt powders. The properties of the products 
obtained indicated that they were simple mixtures of the two metals. 

The mixtures fused at about the melting point of cobalt, indicating 
insolubility of silver in cobalt. The silver tended to separate in a 
pure state; thus a mixture containing 95% of the metal furnished 
pure silver and an ingot containing 80°77% of this metal. All the 
alloys were attacked by hydrochloric acid ; those rich in cobalt leaving 
silver powder, those moderately rich in cobalt giving lamelle of silver, 
whilst those poor in cobalt retained their shape, but became brittle, 
and after treatment with the acid could be broken up by a hammer. 
On liquation, at a temperature intermediate between the melting points 
of the two metals, of an ingot containing 70°25% of silver, a drop of 
pure silver was obtained, and the lower part of the ingot became richer 
in silver. All the alloys were magnetic. After treatment with hydro- 
chloric acid the surfaces of the alloys examined under the microscope 
showed (1) grey zones, often elongated, especially in those rich in 
cobalt, and (2) brilliant zones corresponding with silver. No eutectic 
product was observed. In a normal solution of cobalt sulphate the 
alloys furnished no #.M.F. with cobalt poles, but gave a constant 
£.M.F. of 0°535 volt with silver poles. T. A. H. 


Alloys of Nickel and Silver. Emitze Vicourovx (Bull. Soe. 
chim., 1910, liv}, '7, 621—622).—Alloys poor in silver are magnetic, 
slightly malleable, apparently homogeneous to the naked eye, but 
spongy and clearly heterogeneous when examined microscopically. 
When 50% or more silver is present, particles of this metal 
become visible to the naked eye. An alloy containing 70% of silver on 
re-melting separates into pure silver and nickel, containing 1°6% of 
silver. ‘The alloys are attacked by hydrochloric acid, the nickel being 
dissolved, and silver left as a residue. With nickel poles in a normal 
solution of silver sulphate an 4#.M.F. varying from -—0-0021 to 
+0°0168 volt is developed, and with silver poles an #.M./. ranging 
from —0°3962 to —0°4382 volt, under otherwise similar conditions, 
indicating that the alloys are merely mixtures of the two metals 
(compare Ducelliez, preceding abstract). There is evidence of the 
formation of a weak solid solution of silver in nickel. T. A. H. 


Solutions of Blue Molybdenum Oxide. A. Dumansx1 (Zettsch. 
Chem. Ind, Kolloide, 1910, '7, 20—21).—When molybdenum trioxide, 
suspended in water, is heated on the water-bath with a large excess of 
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powdered metallic molybdenum, a solution of the oxide Mo,0, is 
obtained, which, according to cryoscopic measurements, contains 
unpolymerised molecules of the oxide. On addition of ammonium 
chloride, barium chloride, and other salts to this solution, polymeri- 
sation takes place, and the oxide passes into the colloidal form. 

H. M. D. 


Extraction of Germanium from Blendes. GkrorGEs URBAIN, 
M. Buionpet, and Opieporr (Compt. rend., 1910, 150, 1758—1760. 
Compare Abstr., 1909, ii, 1026).—Experimental details are given for 
extracting germanium from blendes containing traces of this element. 
After isolating a mixture of the sulphides of arsenic, molybdenum, and 
germanium, this is dissolved in the minimum amount of ammonia and 
the solution fractionally precipitated by acid of diminishing con- 
centration. The whole of the arsenic and molybdenum is thus pre- 
cipitated, leaving germanium in solution. Five grams of pure 
germanium have been obtained from 550 kilograms of a Mexican 
blende. W. O. W. 


Theory of the Preparation of Thorium Salts. I. Puri- 
fication by means of the Sulphate. Iwan Koppert and H. 
Houttrkamp (Zeitsch. anorg. Chem., 1910, 67, 266—292).—In the 
purification of thorium salts, the anhydrous sulphate is dissolved in 
water, yielding a highly supersaturated solution, from which a hydrate 
separates spontaneously. It has been shown by Roozeboom (Abstr., 
1890, 686) that the octa-hydrate is at all temperatures labile with 
respect to the nona-hydrate, but the two solubility curves are very 
close to one another, and in practice the octa-hydrate is always 
obtained. In the technical method, the hydrated sulphate is pre- 
cipitated by adding sulphuric acid to a concentrated solution of the 
chloride. The conditions of precipitation have now been investigated. 

The formation of the tetra-hydrate must be avoided, on account of 
its bad filtering qualities, and of its considerable solubility in water 
at the ordinary temperature. 

The solubility of thorium sulphate octa-hydrate in dilute sulphuric 
acid of different concentrations has been studied at 20°, 30°, and the 
boiling point. In each case the solubility! falls with the concentration 
of the acid until 0°5% H,SO, is reached,‘ then rises to a maximum near 
4% H,SO,, and again falls. When.33%:H,SO, is reached, the solid 
phase is converted into the tetra-hydrate ‘at 30°, beyond which con- 
centration the solubility is very small,'and acid salts are formed. The 
solubility of thorium sulphate in nitriciand hydrochloric acids at 30° 
shows maxima at 17% HNO, and 4:5% HCl respectively ; minima are 
not observed. The presence of phosphoric‘acid in a solution in hydro- 
chloric or nitric acid retards the precipitation of the sulphate, and also 
increases the solubility, so that when the quantity of phosphoric acid 
reaches 0°73 mol. P,O; to 1 mol. ThO,, sulphate is not precipitated. 
The crystallisation of the sulphate is slow, being incomplete after 
twenty-five hours. Raoult’s law is found to be applicable to the 
vapour pressures of the hydrates and their solutions. 

Hydrochloric acid is to be preferred to nitric acid for dissolving the 
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thorium before precipitation. The presence of an excess of solvent 
acid is without influence. The quantity of sulphuric acid should be 
0:5% in excess of that theoretically required, and, in order to prevent 
the formation of the tetra-hydrate, the temperature must be below 42°, 
and preferably much lower. 

The density and refractive index of solutions of pure thorium 
nitrate have been determined and tabulated. C. H. D. 


Double Sulphates of Thorium. Barre (Compt. rend., 1910, 150, 
1599—1602).—The solubility curve for thorium sulphate in solutions of 
potassium sulphate of different concentrations at 16° shows branches 
corresponding with the following double salts, each of which has been 
isolated and analysed: Th(SO,),,K,S0,,4H,O, slender, interlacing 
needles ; Th(SO,).,2K,80,,2H.0, triclinic crystals (compare Berzelius, 
Ann. Chim. Phys., 1830, [ii], 43, 5); Th(SO,),,3°5K,SO,, small, triclinic 
crystals. The curve for thorium sulphate in solutions of sodium sul- 
phate shows a maximum corresponding with the concentration 2°98% of 
Na,SO,; the only compound isolated was Cleve’s salt, Na,Th(SO,),,6H,O. 
The curve for solutions in ammonium sulphate shows three branches, 
agreeing with the existence of the double salt, 

Th(SO,),,3(NH,),SO,,3H,0, 
large, monoclinic prisms, and of the salts, (NH,),Th(SO,),,2H, O and 
(NH,).Th(SO,),,4H, O, described by Rosenheim, Samter, and Davidsohn 
(Abstr., 1903, 1i, 601). W. O. W. 


Decomposition of Thorium Sulphate by Water. Barre 
(Compt. rend., 1910, 151, 70—72).—Demargay (Abstr., 1883, 1053) 
obtained a basic salt by the action of water on thorium sulphate, to 
which he attributed the composition Th,(SO,),0,8H,O. This substance, 
however, appears to be a mixture of thorium sulphate with a basic salt, 
ThO(SO,),2H,O. The latter has been obtained crystalline by allowing 
Demargay’s product to remain in contact with water for a long time ; 
100 parts of water at 100° dissolve 0°023 part of the salt. 

W. O. W. 


The Atomic Weight of Vanadium. II. The Chlorine Con- 
tent of Vanadium Oxytrichloride and the Ratio V,O,: V,0,. 
WiLHELM Pranpti and Benno Biever (Zeitsch. anorg. Chem., 1910, 
67, 257—266. Compare this vol., ii, 134).—A further series of four 
estimations of chlorine in vanadium oxytrichloride, four others being 
rejected, gave a mean value of 61°3348 + 0°0087% Cl, or 51:061 +0°024 
for the atomic weight of vanadium. 

Vanadium pentoxide was prepared by distilling vanadium oxytri- 
chloride into pure water, evaporating the solution, and gently heating 
the moistened residue until free from hydrogen chloride. The residue 
was then repeatedly moistened with nitric acid and heated to just 
below the melting point, finally fusing in a platinum boat in a stream 
of oxygen, yielding very long, glistening, brownish-red crystals, 
Di 3°357. 

The reduction by hydrogen took place in a large platinum boat in a 
Jena glass tube, the temperature being kept low at first and gradually 
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raised, so as to avoid fusion, yielding a black powder of vanadium 
trioxide, D/* 4870. Owing to the very rapid oxidation of the trioxide, 
it was necessary to transfer the boat to a weighing tube in an 
atmosphere of hydrogen. Even in this way an entirely constant 
weight could not be attained. As a control, the trioxide was heated in 
oxygen until constant in weight. The atomic weight thus obtained for 
vanadium, 51°374+0°033, may be too high, owing to the presence of a 


higher oxide than the pentoxide, and is in any case uncertain. 
C. H. D. 


Behaviour of Platinum and Nickel Wires to Hydrogen at 
High Temperatures. Marcetio von Prrani and Atrrep R. Mryrr 
(Zeitsch. Elektrochem., 1910, 16, 444—447).—The resistance of a 
nickel wire increases when it is heated to a high temperature in a 
current of hydrogen; in the case of platinum the melting point is 
depressed by 250° to 300°, and the metal becomes brittle. 

It is shown that the effect is not due to occlusion of hydrogen ; it 
is not due to diffusion of furnace gases through the quartz tube used 
(if nitrogen is used instead of hydrogen it is not observed), and, 
further, the changes do not take place in a limited quantity of 
hydrogen. It is thought that the changes are probably due to the 
presence in the hydrogen of a small quantity of an impurity contain- 
ing carbon, from which the metals take up carbon at or near their 
melting points. T. E, 


Mineralogical Chemistry. 


Vanadium Deposits in Peru. D. Foster Hewerrt (77rans. Amer. 
Inst. Mining Engineers, 1910, 40, (1909), 274—299).—The modes of 
occurrence and characters of deposits of vanadium ores at two distinct 
localities in Peru are described. In the Yauli district in province 
Tarma, a black, lustrous asphaltite occurs as a large, lenticular mass 
in sedimentary rocks of Mesozoic age. This has been previously 
described by Torrico y Meca as a vanadiferous coal (Abstr., 1896, ii, 
276). As shown by a large series of analyses, the material varies 
widely in composition: moisture, 008—7'83; volatile matter, 
8:26—49°02; free carbon, 31°15—90°58; 8S, 1:87—4459; ash, 
0°64—17°80 ; V,O,, trace-—1°43% (V,O, in ash, 2°3—64°3%). 

In the Quisque (or Minasragra) district in province Pasco (Abstr., 
1907, ii, 788) the vanadiferous minerals form a thick, lenticular vein 
in red shales of Cretaceous age, and are associated with dykes of 
igneous rocks. The central portion of the vein is composed of 
patronite (D 2°65—2°71, H 23), the outer portions of quisqueite 
(D 1:75, H 24), while between the two are bands of a coke-like 
material (D 2°4, H 44). Analyses of purer patronite than that 
examined by W. F. Hillebrand gave 19°3—24°8% vanadium; the 
formula V,S, +S is suggested. 

49—2 
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By the oxidation of these ores, several secondary vanadium minerals 
are formed in abundance, and the mine-waters contain vanadium in 
| solution. Preliminary descriptions, with partial analyses by W. F. 
{i Hillebrand, are given of red, brown, and green hydrated vanadium 
oxides and of a hydrated calcium vanadate. Some of these appear to 


represent new species (compare Nenadkevitsch, Abstr., 1909, ii, 411). 
L. J. 8. 


Mineralogical Constitution of French Phosphorites. ALFRED 
| Lacroix (Compt. rend., 1910, 150, 1213—1217).—Carnot has shown 
| that many French phosphorites supposed to be fibrous forms of 

apatite are deficient or lacking in fluorine. Microscopica] examination 
| reveals three types: (1) a holocrystalline variety which is always 
fibrous; (2) an isotropic variety in thin, colourless or yellow, 
| homogeneous sheets; (3) a mixture of crystalline and isotropic 
matter. 

Analyses of the best samples of (2) and (3) showed that they 
were very similar, consisting mainly of calcium phosphate and calcium 
carbonate with a little fluoride. The microscopical and chemical 
properties agree with the assumption that the mixtures are closely 
related to dahllite [Ca,(PO,),,CaCO,,4H,O], and francolite 

[Ca,(PO,)},(CaF),,CaCO,, H,O]. 
It is suggested that Damour’s hydroapatite is also a variety of 
francolite, the carbonic acid having been overlooked by Damour. 

Colophanite from the Guano deposits in the Island cf Sombrero 
is practically identical with the isotropic phosphate in the French 
deposits. 

A new nomenclature is suggested for the phosphorites. Isotropic 
compounds of phosphate and carbonate are classed as colophanites, 
and mixtures of colophanite with optically negative, crystalline matter 
of similar composition are termed quercyite. A rarer form has been 
noticed in samples from Sombrero and Badajos, but seldom in French 
samples, in which both positively and negatively birefringent crystals 


are mixed with the colophanite. This is termed B-quercyite. 
J.C. 


[Identity of Pastreite with| Jarosite. Aziima (Bull. Soc.\frang. 
Min., 1910, 33, 130—132).—The following new analyses of pastreite 
(Norman, 1866) from Saint-Félix-de-Palliéres, dep. Gard, shows the 
presence of alkalis, and proves the identity of the mineral with jarosite 
K,0,3Fe,0,,480,,6H,O or K,{Fe(OH),],(SO,),. The mineral forms 
ochre-yellow, compact masses with a conchoidal fracture, and under 
the microscope it is seen to consist of minute crystals with strong 
negative birefringence. When heated to redness, it turns brown and 
gives off sulphur trioxide. It owes its origin to the action of the 
products of oxidation of iron-pyrites on the gangue : 


SO,. Fe,O3. K,O. Na,O. H,0. Insol. Total. Sp. gr. 
32°02 48°63 7°75 0°55 10°61 0°29 99°85 3°02 


L. J.S. . 
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Silicate Fusions with Artificial Mixtures. Vera HAEMMERLE 
(Jahrb, Min., 1910, Beil.-Bd., 29, 719—738).—In niany of the previous 
experiments made with silicate fusions, the materials employed con- 
sisted of natural minerals ; these are, however, never quite pure, and 
any unfused particles may exert an influence on the crystallisation of 
the mass. In the present experiments, pure chemicals (silica, magnesia, 
calcium carbonate, sodium carbonate, and aluminium hydroxide) were 
fused together in the proportions required by olivine, diopside, and 
labradorite, either alone or in the presence of natural magnetite. 
Mixtures of these materials corresponding with labradorite (20—80% 
in different fusions) and diopside (80—20%), together with 10% 
magnetite, resulted in the formation of the following minerals, which 
were determined under the microscope in thin sections of the product: 
diopside, soda-augite, alumina-iron-augite, hedenbergite, labradorite, 
anorthite, magnetite, spinel, and hematite; and mixtures corre- 
sponding to olivine, labradorite, and diopside, in various proportions, 
gave olivine, diopside, alumina-augite, labradorite, and nepheline. 
These results, which agree with those obtained when natural minerals 
supplied the materials fused together, point to various chemical 
reactions in the dissociated fused solutions. L. J. 8. 


Hornblende and Augite from the Rhén Basalts. Xenia 
GaLkin (Jahrb. Min., 1910, Beil.-Bd., 29, 681—718).—The basaltic 
rocks, tuffs, and agglomerates of the Rhén Mountains contain large, 
well-developed crystals of hornblende and augite, which become 
isolated on the weathering of the rocks. Both minerals often occur 
together in the same rock. Seven analyses were made of hornblende 
crystals from different localities; these vary only slightly amongst 
themselves, and the mean is given under I. Under II is the mean of 
five analyses of augite from various localities : 


SiO, TiO, P.O, Al,05. Fe,0; FeO. MgO. CaO. Na,O. K,0. HO. Total. 
I. 40°65 3°76 O°88 13°87 8°36 4°57 12°34 12°23 2°27 1°14 0°45 100°52 
Il. 47°56 1°54 0°48 5°28 6°94 3-05 11°76 22°14 1:09 0°38 0°22 100-44 


These analyses, together with others, are discussed at length in 
connexion with the formule proposed by Tschermak, Scharizer, 
Rosenbusch, and Penfield, but no definite conclusions are clearly 
stated. ’ L. J.8. 


Anophorite, a New Hornblende from the Katzenbuckel. 
WILHELM FREUDENBERG (Mitt. Badischen Geol. Landesanstalt, 1908, 6, 
45—84).—A detailed description is given of a variety of alkali-horn- 
blende occurring as needles in basic streaks in the shonkinite rock of 
the Katzenbuckel in Baden. The pleochroism, ¢ (deep reddish- 
brown) >6 (green to yellowish-green) >y (straw-yellow), resembles 
that of catophorite, but there are differences in optical orientation ; 
in anophorite the plane of the optic axes is perpendicular to the plane 
of symmetry, and the angle of extinction, b : c= 20—28°, is less than 
in catophorite. The etched figures are described in detail. 

The following analysis, by O. N. Heidenreich, also shows differences 
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in composition, there being much less iron and more magnesium than 
in catophorite. 


SiO. TiOg. AlgOs. Feg03. FeO. MnO. MgO, CaO. SrO. KyO. NagO. HoO. Total. Sp. gr. 
49°79 5°37 198 754 918 036 11°59 316 trace 1°85 792 1°52 10026 3-166 


L. J. 8. 


Chemistry of Submarine Glauconite. Witiiam A. Caspari 
(Proc. Roc. Soc. Edin., 1910, 30, 364—373).—Glauconitic greensand 
when digested first with hydrochloric acid and then with sodium 
hydroxide solution and shaken with boiling water yields a colloidal 
suspension of disintegrated glauconite ; this, on addition of a trace of 
acid, gives a green, flocculent precipitate. Material containing varying 
amounts of calcium carbonate (5--33%) and quartz and other mineral 
grains (3—47%) was so treated, and the separated glauconite analysed, 
with the following results: (I) of material dredged from the Pacific off 
Panama at a depth of 556 fathoms, and (II) from the Agulhas Bank 
at 110 fathoms : 

Loss on 


Si0,. Al,O,. FeO; FeO. MgO. K,O. ignition. Total. 

I, 49°12 7°09 25°95 0°89 3'10 7°02 7°12 100°29 
II. 51°15 7°61 18°83 2°79 4°54 7°80 7°56 100°27 
III. 56°80 _ 28°16 4°16 — 7°27 4°19 100°58 

Including aluminium with ferric iron, and calcium, magnesium, and 
ferrous iron with potassium, these analyses agree fairly well with the 
formula KFeSi,O,,H,O (compare Collet and Lee, Abstr., 1906, ii, 
370). 

Under the microscope, grains of glauconite show a yellowish-green, 
birefringent material enclosed in a black, isotropic network of organic 
matter. The latter, when dissolved out by sodium hydroxide solution, 
gave C 54°85%, H 5°79%; it resembles hamic acid. Glauconite 
possesses the property of absorbing dyes, as do clays and zeolites ; and 
it also absorbs water from a moist atmosphere, being capable of holding 
up to 30°35% H,O. It is therefore suggested that glauconite is a 
colloidal silicate, the pleochroism and optical birefringence being 
probably the result of strain set up by the network of organic matter. 

An artificial product resembling glauconite was obtained by mixing 
colloidal solutions of a complex ferric radicle (potassio-ferric tartrate) 
and potassium silicate; the clear, greenish-blue jelly so formed was 
heated under pressure at 180° for some hours, when grass-green, 
floceulent particles separated ; this gave analysis III above. The 
presence of an organic acid (no doubt humic acid in nature) appears to 
be essential for the formation of glauconite. a J, 


The Fireclay [and Sideroplesite| of Glenboig, Lanarkshire. 
Joun Watter Grecory (Proc. Roy. Soc. Hdin., 1910, 30, 348—360). 
—The Glenboig fireclay forms a bed, six feet in thickness, in the shales 
and sandstones of the millstone-grit series. Unlike the fireclays of the 
coal-measures, it is not overlain by a bed of coal, neither does it con- 
tain any fossil roots of plants. The fine-grained clay-substance forming 
the bulk of the material is present as minute, rounded granules, about 
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0001 mm. diameter ; it is amorphous, and not crystalline, and is 
referable to halloysite rather than to kaolinite (see following abstract). 
Embedded in it are abundant grains of quartz, some grains of felspar, 
and minute, lenticular, zoned crystals of a rhombohedral carbonate. 
Analysis, by D. P. McDonald, of the last shows it to be the sidero- 
plesite variety of chalybite, with FeCO, 88°4, MgOO, 8°3, CaCO,, 3°3%: 


CO,. Cad. MgO. FeO. Fe,0;. H,0. Insol. Total. Sp. gr. 
33°26 1°56 3°39 46°45 6°49 [0°79] 8°06 100°00 3°63 


L. J. 8. 


Nature of the Clay-substance of Fireclay of Glenboig, 
Lanarkshire. Davin P. McDonatp (Proc. Roy. Soc. Hdin., 1910, 
30, 374—377. See preceding abstract).—The finest material separated 
by repeated washing from the fireclay was dried in a steam-oven and 
analysed with the following results. ‘The dried material had a decided 
buff colour, and under the microscope some free quartz was detected : 

H,0 H,0 
Si0,. Al,0,(+Fe,0;). CaO. MgO. at 105°. combined. Total. 
46°67 37°65 0°16 n. d. 2°18 12°66 99°27 


This analysis points to either kaolinite or halloysite, although the 
water percentage is slightly higher than that (14:0) required by the 
kaolinite formula 2H,0,A1,0,,2SiO,. The facts that the material is 
amorphous and is decomposed by acid suggest, however, that it is 


halloysite rather than kaolinite. When the washed clay is boiled with 
strong hydrochloric acid for two hours, 6°5% Al,O, goes into solution, 
and after thirteen hours 36°6% Al,O, is dissolved. Halloysite from 
Dordogne yielded 2°2% Al,O0,, and lenzinite from the Eifel 21-97%, after 
two hours’ boiling with hydrochloric acid. L. J. 8. 


Study of Laterites. H. Arsanpaux (Compt. rend., 1910, 150, 
1698—1701).—The laterites examined are supposed to be normal 
muscovites in which water of constitution has progressively replaced 
the alkalis. Analysis of a series of more or less exposed samples from 
the same bed confirms this view. 

A progressive secondary change gradually replaces the silicates with 
hydrated oxides of iron and aluminicm, the proportion of the latter 
being greater the nearer the micaceous products are to kaolinite. 
Part of the hydrated alumina appears to be formed directly from the 
muscovite, and part passes through the intermediate stage of kaolinite. 

R. J. C. 


The Amount of Thorium in Sedimentary Rocks. I. 
Calcareous and Dolomitic Rocks. Joun Joy (Phil. Mag., 1910, 
[vi], 20, 125—128).—Thirty-four rocks, mainly limestone, chalk, 
dolomite, marble, and oolite, were examined for thorium by methods 
previously employed, but detectable quantities were found only in six 
specimens, the maximum quantity being only 0°22x 10-5 gram of 
thorium per gram. The amount detectable was from 0°03 to 0°06, 
according to the quantity of material dealt with. It would appear 
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from these results that thorium, of which 0°9 x 10-* gram has been 
found per gram of sea-water from the Indian Ocean, is selectively 


rejected in the organic processes attending the abstraction of the lime. 
F.S. 


Physiological Chemistry. 


The Fundamental Bodily Needs of the Infant, as Deter- 
mined by Measurement of the Gaseous Exchange. ArTHUR 
ScHLOSSMANN and Hans Murscuuauser (Biochem. Zeitsch., 1910, 26, 
14—40).—The gaseous exchange in various infants during a period of 
fasting, and when at complete rest, was determined. Under these 
conditions it was found that the infant produced, on an average, 
12 grams of carbon dioxide per square metre of body surface, and 
consumed 11 grams of oxygen. The nitrogen excreted was also 
estimated, and from the numbers obtained, the amount of fat and 
carbohydrate consumed was estimated. It was found that a child of 
4325 grams weight consumed 273 calories in twenty-four hours when 
kept at a temperature of 20°. 8. B.S. 


Influence of Oxygen Inhalations on Muscular Work. 
LeonarD E. Hitt and Martin Frack (J. Physiol., 1910, 40, 347—372). 
—A full account of researches of which several preliminary com- 
munications have already been published. They support the authors’ 


contention that inhalation of oxygen is beneficial to athletic work. 
W. DE. 
Action of Certain Substances on the Respiratory Centre. 
Artuur S. Lorvennart and W. E. Grove (Proc. Amer. Soc. Biol. 
Chem., 1909; J. Biol. Chem., 1910, '7, xvi—-xvii).—Sodium iodoso- 
benzoate cannot oxidise phenolphthalin to pher*!phthalein, but it can 
do so in the presence of serum. The oxygen united to the iodine in 
iodosobenzoic acid is, therefore, capable of physiological utilisation. 
This is supported by the effects of iodoxybenzoate or iodosohydroxy- 
benzoate when injected intravenously in animals; the respiratory 
centre is very sensitive to changes in oxidative processes, and it is 
immediately and markedly depressed. This lead: to apncea, recovery 
from which is spontaneous. The taste of so!ium iodosobenzoate is 
further indistinguishable from that of hydrogen peroxide, and is 
probably in both cases due to the action of active oxygen on the end- 
organs of taste. W. D. H. 


The Estimation of the Quantity of Blood by means of the 
**Optical Method.” Emin ABpERHALDEN and Ju.tius Scumip (Zeitsch. 
physiol. Chem., 1910, 66, 120—127).—The principle of the method 
consists in estimating the change in the rotation of the plasma produced 
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by injecting an optically active substance. Substances suitable for this 
purpose must have a high rotatory power, be easily soluble in isotonic 
saline, in which solution they should not cause marked change in the 
isotony of the blood, and should be non-toxic. Dextrin fulfils these 
conditions, and by the method it was calculated that the amount of 
blood in different dogs varied between 11°3 and 12°4% of the total 
body-weight. The blood should be withdrawn at as short an interval 
as possible after the injection of the dextrin. S. B.S. 


The Action of Pure Choline on Blood Pressure. Ewin 
ABDERHALDEN and Franz Miter (Med. Klinik. 1910, No. 22. 
Compare this vol., ii, 530).—Further data are given which support 
the authors’ statement that the typical effect choline produces on 
arterial b!ood ‘pressure is a lowering. This is partly due to action on 
the heart, but mainly to dilatation of peripheral vessels. The drug, 
however, is believed to act on both varieties of vaso-motor nerves, and 
it is not until the vaso-dilators are paralysed by atropine that the 
effect on the vaso-constrictors is seen. W. Dz. H. 


Vasotonin, a New Drug which Lowers Blood Pressure. 
Franz MUtuer and Bruno Feiner (Therapeut. Monatsheft, 1910, 24, 
June).—The name vasotonin is given to a combination of yohimbine 
and urethane, which produces a fall of blood pressure due to vaso- 
dilatation, and appears to have considerable therapeutic value. 

W. D. H. 


Peritoneal Blood Transfusion. Artruur E. Boycorr (J. Path. 
Bact., 1910, 14, 605—614).—Blood transfused into the peritoneal 
cavity and subsequently absorbed into the circulation is destroyed 
more quickly than blood transfused directly into the veins. This may 
be due to the red cells being rendered relatively more foreign by their 
passage through an extravascular position. The mechanism of 
destruction is the same, except that plagocytosis of red cells in the 
lymph glands and spleen is more prominent. W. D. H. 


Anticoagulants and Frog’s Blood. Haroip Prince and Jonn 
Tarr (Proc. physiol. Soc., 1910, xxxv—xxxvi; J. Physiol., 40).—In 
Amphibia as in Crustacea, blood coagulation consists of two events : the 
first, connected with the coagulation, caused by thrombocytes or ex- 
plosive cells, and the second, a general jellying of the plasma. Snake 
venom, peptone, and novocaine prevent both occurrences. In the case of 
the two first-named anticoagulants, the amcboid movements of the 
leucocytes are marked; with novocaine they are slight or absent. 
In coagulation in situ at a wound ina tadpole’s tail, both agglutina- 
tion of thrombocytes and a localised coagulation may be observed. 

W. D. &. 


Blood Coagulation in the Amphipod, Gammarus. Jonn 
Tair (Proc. physiol. Soc. 1910, xli; J. Physiol, 40).—The local 
stoppage of a wound in Gammarus is due to cell agglutination, and 
this is the only visible factor in specimens from the upper tide limit. 
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In Gamma:us locusta found lower in the ebb, globule formation 
associated with explosion of thrombocytes is the prominent feature. 
W. D. H. 


The Reaction of Blood to Silver Hydrosol. Gr1oaccHino 
Breccia (Zentr. Physiol., 1910, 24, 253—258).—The precipitating 
substance in the blood is thermostable, and occurs in the red corpuscles ; 
the action varies with the amount of hemoglobin, but the thermo- 
stability is against the material being hemoglobin. W. D. H. 


The Composition and Properties of White-Blood Cor- 
puscles. Srerano Mancini (Biochem. Zeitsch., 1910, 26, 140—148), 
—The leucocytes were obtained by allowing large quantities of oxalated 
horse blood to remain in tall cylinders, mechanically separating the 
layer of white corpuscles thus formed, and then washing them repeatedly 
with physiological saline containing a little toluene and minute 
quantities of ammonium oxalate, which substance inhibits clotting. 
From 30 litres of blood, 30 c.c. of moist leucocytes could be obtained, 
which contained appreciable quantities of calcium oxalate. The 
leucocytes were, with exception of a small residue, soluble in 0:1% 
sodium carbonate, from which solution a precipitate was formed on 
addition of acetic acid. The chief constituent of this precipitate 
appeared to be a nucleoprotein. The leucocytes, on treatment with 
acid, yielded a trypsin-like ferment, which could digest fibrin in 
presence of alkali. Pepsin was not found. Diasiase was present, but 
not lipases. The leucocyte extract exerted a reniet-like action, and 
also clotted goose-plasma ; a laccase could also be detected, but not a 
glycolytic ferment. The leucocytes exerted an antibzmolytic action on 
saponin and tetanus toxin, although no antitetanic action could be 
detected in experiments on animals. 8. B.S. 


The Biology of the Phagocytes. VII. The Influence of 
Calcium Ions on Chemiotaxis. Hartroc J. Hamsurcer (Biochem. 
Zeitsch., 1910, 26, 66—84).—It was shown by the two following 
methods that calcium ions promote chemiotaxis: (a) Capillary tubes 
with calcium-free and calcium-containing cultures were introduced 
under the skin of rabbits, and the length of the column of leucocytes 
entering the tubes was measured ; (5) calcium-containing and calcium- 
free saline were introduced into the rectum of different rabbits, and 
then the length of the leucocyte column was measured which was 
formed when capillary tubes of bacterial cultures were introduced under 
the skin. Experiments were also carried out in a similar way with 
filtrates from bacterial cultures. In all cases, calcium salts stimulated 
the activity of the phagocytes. Calcium-containing natural mineral 
waters also stimulate phagocytes. 8. B. 8. 


Heemolysis by Lipoids. H. Lizrmann and Micuar. Conn 
(Biochem. Zeiisch., 1910, 26, 85—115).—Hemolysis by lecithin or 
oleic acid is not appreciably affected by the addition of immune 
amboceptors (rabbit immunised against sheep’s blood) when the latter 
is added in weak concentration ; hemolysis by soaps, on the other hand, 
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is delayed. Probably the inhibition by protein plays a réle as well as 
the specific amboceptor action. Hzmolysis by lecithin is inhibited by 
small amounts of cholesterol ; hemolysis by oleic acid and soaps, on the 
other hand, is only slightly inhibited by relatively large quantities of 
this substance. The “albumin” fraction of guinea pigs serum (“end 
piece” of the complement) binds soap, lecithin, and oleic acid, whereas 
the “ globulin” fraction (“middle piece”) binds soaps strongly, lecithin 
not appreciably, and oleic acid not at all. Furthermore, in cases of 
immediate total hemolysis by addition of hemolytic lipoids, and sub- 
sequent addition of serum, the latter can be replaced by “albumin,” 
but not by “globulin.” In the case of hemolysis by commercial 
lecithin preparations, it is not only the impurities, but the lecithin 
itself, which plays a part. 8. B.S. 


The Residual Carbon of the Blood. Srerano Mancini 
(Biochem, Zeitsch., 1910, 26, 149—156)—By “residual carbon” 
is meant that amount of carbon which remains in the blood after 
precipitation of the protein contents by phosphotungstic acid. It was 
determined by Messinger’s method of oxidation by acid dichromate 
mixture. The amount found in blood of the same species was approxi- 
mately constant (mean 0°780 gram in 100 c.c. of blood). No great 
deviations were observed, however, in blood of different species of 
animals (variations from 0°0756 to 0:0844 gram per 100 c.c. blood). 
By keeping the blood cool for twenty-four hours, no marked changes: 
in this amount were observed. About half the residual carbon is 


in the form of sugar (analysis by Pfliiger’s method). The quantity of 
residual carbon increases after loss of blood, and after ligature of the 
kidney vessels and ureters. It also increases after gradual phosphorus 
poisoning. 8. B. 8. 


A New Form of Blood-gas Pump. Grorce A. BuckmasTER and 
Joun A. Garpner (J. Physiol., 1910, 40, 373—377).—The apparatus 
described and figured is a modified Toepler pump. The main improve- 
ment is the entire absence of taps and joints, and, consequently, 
of leakage. W. D. H 


Lipase. Harotp C. Brapiey (Proc. Amer. Soc. Biol. Chem., 
J. Biol. Chem., 1910, '7, xvii—xviii).—The amount of human pancreatic 
lipase determines the extent of digestion, that is, the point of final 
equilibrium between the triolein and the products of its hydrolysis. 
When lipase is abundant, digestion is practically complete; when 
triolein is relatively abundant, the percentage hydrolysis is small, 
although the actual amount of acid liberated may be considerable. 

W. D. H. 


The Nutritive Value of Some Soluble Pentosans, Mannans, 
Leevulans, and Galactans. Mary Davies Swartz (Proc. Amer. Soe. 
Biol. Chem., 1909; J. Biol. Chem., 1910, 7, xliv—xlv).—Galactans 
are not appreciably affected by any of the micro-organisms used ; 
pentosans, mannans, and levulans are gradually decomposed by 
soil and fecal anaérobes. When introduced parenterally they are not 
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retained or altered by the organism, but are gradually excreted in the 
urine. Those hemicelluloses which are most readily attacked by 
bacteria disappear most completely from the alimentary tract (man or 
dog). There is no justification for considering these carbohydrates as 
of any appreciable nutritive value. W. Dz. H. 


Gastric and Peptic Digestion of Fibrin. Variations of the 
Ratio Fibrin/Hydrochloric Acid Solution. Evcine Cuoay 
(J. Pharm. Chim., 1910, [vii], 1, 521—528).—In the previous paper 
(this vol., ii, 516) the variation of the ratio 7/G or P, where Fis dry 
pork fibrin, G a dry extract of the stomach membrane of the pig, and P 
commercial pepsin, was investigated under conditions in which the 
ratio of the fibrin to dilute hydrochloric acid (0°25%) remained 
constant. In the present paper the effects due to variation of the 
latter ratio are considered. ‘he hydrochloric acid used was of 0°25% 
strength throughout the experiments, and two ratios F/HCI solution 
were investigated, namely, 2°5/60 and 2°5/120. The ratios F/G or P 
used were 6°25/1, 25/1, and 1000/1. The determinations made were 
those suggested previously. The results, which are tabulated in 
detail in the original, show that under these conditions dilution 
quickens the dissolving power of considerable quantities, but slows the 
activity of moderate and small quantities of the gastric ferments, and 
that under all conditions total gastric extract is more active than 
pepsin. T. A. H. 


The Catabolism of Methylated Xanthines. Jutivs Scumip 
(Zeitsch. physiol. Chem., 1910, 67, 155—160).—The fate of methylated 
xanthines is of interest, as they occur in tea, coffee, and cocoa. 
Previous work has shown that 20—50% appear in the urine as mono- 
methylxanthine, some leaves the body unchanged, and a part is 
oxidised to an unknown end product in which the purine ring is 
broken down. The question investigated in the present research is, 
in what organ does the change occur, and experiments were performed 
in vitro with minced organs and tissues. Blood, liver, kidney, spleen, 
lung, and muscle were used ; all produce the effect to about the same 
degree. W. D. H. 


Purine Metabolism in Hibernating Animals. Ernest L. 
Kennaway (Bio.-Chem. J., 1910, 5, 188—191).—Dormice, when 
awaking from hibernation, were found to contain 30% more purine 
nitrogen than was present before or during hibernation. The results 
indicate that a synthesis of purines takes place at the time of 
awakening. W. D. H. 


Repeated Fasting. Paut E. Howe and Pamir B. Hawk. 
Fasting Studies on Men and Dogs. P. E. Hows, H. A. Marritt, 
and P. B. Hawk (Proc. Amer. Soc. Biol. Chem., 1909; J. Biol. 
Chem., 1910, '7, xlvi, xlvii—-xlviii).—A_ second fast, following a first 
of fifteen days, lasted twice as long. There was a more gradual loss 
of weight in the dogs, a much lower and more constant nitrogen 
output, a slight rise in ammonia, and a more gradual drop in 
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the creatine excreted, but this was followed in both fasts by a rise 
towards the end. The loss in body-weight was 45°8% in the first, and 
46°8 in the second fast. 

In the second paper further, experiments of the same kind are 
recorded, one dog fasting for one hundred and seventeen days, the 
longest on record ; it was carefully fed back to health and started on 
a second fast. The men fasted seven days, and lost 7°7% of weight. 
Details are given of the composition of the urine, particular attention 
being paid to creatine and creatinine. W. D. H. 


Occasional Occurrence of Urobilin in Gastric Juice. PIERRE 
LavIAL_e (Chem. Zentr., 1910, 1, 1732; from Bull. Sci. Pharmacol., 
1910, 1'7, 105—107).—In three cases urobilin was detected in the 
gastric juice of invalids, being formed, in the author’s opinion, by 
bacterial reduction of the bile pigment which passed from the 
duodenum to the stomach. The gastric juice did not show Gmelin’s 
reaction. E. J. R. 


The Nitrogen Balance in Pregnant Dogs. Joun R. Murtin. 
The Protein Metabolism of Parturient Women. J. R. Mur.in 
and THorneE M. Carpenter (Proc. Amer. Soc. Biol. Chem., 1909; 
J. Biol. Chem., 1910, '7, x, xlix).—The amount of nitrogen lost is not 
greater in the early weeks of gestation than it is in complete 
sexual rest. In the menstrual period, there is marked retention of 
nitrogen. 

The urine in women during the last few weeks of pregnancy and 
the puerperium shows the usual parallelism between total nitrogen 
and sulphur. Just previous to parturition, there was in one case a 
rise in creatine excretion. The creatine is also high during the 
puerperium, whilst involution of the uterus is occurring. 

W. D. H. 


Pentose in the Pancreas. Watrer A. Jacoss and Puasus A, 
LEvENE (Proc. Amer. Soc. Biol. Chem., 1909; J. Biol. Chem., 1910, 
7, ix).—The only pentose occurring in the nucleo-proteins of the 
pancreas and liver is d-ribose. W. D. iH. 


Action of Bile and Bile Salts on the Tonus of Automatic 
Movements of the Intestine. G. D’Exrrico (Zeitsch. Biol., 1910, 
54, 286—298).—Bile or bile salts added to Ringer’s fluid lower the 
tonus of the intestine (large and smal!) of the cat, and its rhythmical 
movements are diminished. W. D. H. 


Lipoids. XI. Comparative Chemistry of the Brain. 
Sicmunp Franken and Kurt Linnerr (Biochem. Zeitsch., 1910, 26, 
44-_52).—Brain substance from various animals, and from different 
parts of the human brain (cortex, medulla, medulla oblongata, 
cerebellum, etc.), was submitted to analysis by the following method : 
The brain, made into a paste, was either dried to constant weight or 
treated first with warm acetone and then with hot acetone, the extracts 
mixed, and the amount extracted and the residue weighed. By either 


ii. 730 ABSTRACTS OF CHEMICAL PAPERS. 


of these methods the amount of water could be ascertained. The dried 
substance was then extracted successively in a Soxhlet apparatus with 
hot acetone, low boiling petroleum, benzene, absolute alcohol, and 80% 
alcohol. The amount extracted by these solvents was thus estimated, 
and the results expressed in percentages of fresh brain, dried brain, 
and total lipoids. Considerable variations were found in the different 


samples analysed, and the authors give their results in tabular form. 
8. B.S. 


The Place of Formation of Uramic Acids. PrrTer 
PuitosopHorF (Biochem. Zeitsch., 1910, 26, 131—139).—The investiga- 
tions were undertaken with the object of throwing light on the 
mechanism of urea formation in the body, and of testing Hof- 
meister’s hypothesis of the formation of this substance by the 
oxidative synthesis of ammonia with an amino-acid residue. When 
ox-blood containing taurine was perfused through ox-liver, no tauro- 
carbamic acid could be detected; if, however, a mixture of taurine 
and glycine were added to the blood, the carbamic acid could be 
detected after perfusion. The acid was not in this case isolated 
in a crystalline form, but its presence was determined by the isolation 
of its acid products of hydrolysis. The author gives full experimental 
details as to the methods of isolation of taurocarbamic acids from 
animal fluids. 8. B. 8. 


A Reducing Endo-enzyme in Liver and Kidney. Davin 
Fraserk Harris (Bio-Chem. J., 1910, 5, 143—160).—A full account 


of a research previously published (this vol., ii, 324). W. Dz. H. 


Heat Production of Muscle. A. V. Hitt (J. Physiol., 1910, 
40, 389—403).—The heat production during the twitch of a frog’s 
muscle lasts a very short time normally ; if it lasts longer (several 
minutes), ‘contracture’ is present. Normal saline solution increases 
the “tone,” but if the amount of contraction is the same as in the 
absence of the increased tone, heat production is decreased. The view 
is advanced that the heart is analogous to a muscle stimulated at 
regular intervals ; if this is so, the tonic condition of the heart involves 
far less energy breakdown than the condition in which the heart 
beats from complete diastole. W. D. H. 


The Relationship between Muscular Rigor and Protein 
Coagulation ; Chemical Stimulation of Muscle. I. Ernst Rossi 
(Zeitsch. Biol., 1910, 54, 299—328).—After the action of ammonia 
gas, the frog’s skeletal muscles lose the capacity to undergo rigor under 
the influence of chloroform and ether. Ammonia, however, has no 
influence if applied subsequent to the rigor produced by chloroform or 
ether. Certain differences in the action of ammonia are noted in 
relation to concentration and temperature. In the early stage of 
chloroform and ammonia rigor, the muscle recovers its irritability on 
withdrawal of the reagent. In later stages this is not so. In hyper- 
tonic sodium chloride solution the sensitiveness of muscle to chloroform 
and ammonia is increased ; in isotonic sucrose solution it is lessened. 


W. D. H. 


PHYSIOLOGICAL CHEMISTRY. ii. 731 


Do Muscle and Blood-serum contain Creatinine? Puuitip A. 
SHarrer and E. A. Retnoso (Proc. Amer. Soc. Biol. Chem., 1909; 
J. Biol. Chem., 1910, '7, xxx).—Fresh dog’s muscle and dog’s blood- 
serum contain respectively 1—6 mg. and | mg. of creatinine. The view 
that creatinine arises in muscle tissue is supported. W. D. H. 


Phosphorus in Beef. C. K. Francis and Perry F. TrowsripGE 
(J. Biol. Chem., 1910, '7, 481—501).—Any method which involves 
heating of the solution before precipitation of inorganic phosphorus 
gives incorrect results, as organic compounds are converted into 
inorganic by heat. From 52 to 65% of the total phosphorus in cold- 
water extracts of beef is in the organic form; this may be reduced to 
from 9 to 20% by heating to 70°. The round of beef contains more 
phosphorus soluble in cold water than any other cut. It is found 
chiefly in the muscular and connective tissues ; the fat contains but 
little. The flesh of a thin animal contains more soluble phosphorus 
than that of a fat animal. W. D. H. 


Purine Enzymes of Guinea Pig and Rabbit. Pump 
H. Mircwett (Proc. Amer. Soc. Biol. Chem., 1909; J. Biol. Chem., 
1910, '7, xi).—The purine enzymes in the two animals are the same ; 
this suggests the possibility that the relationship of species may be 
indicated by the distribution of these enzymes. W. D. H. 


Colour Change in the Isopod, Ligia oceanica. Jonn Tait 
(Proc. physiol. Soc., 1910, x1—xli; J. Physiol., 40).—The colour changes 


in the surface of this animal are due to chromatophores, but their 


stimulation by light is indirect, the eye being the receptor organ. 
W. D. H. 


Manganese in Fresh-water Mussels. Harotp C. BrapLery 
(Proc. Amer. Soc. Biol. Chem., 1909; J. Biol. Chem., 1910, "7, 
XXXViI—xxxvii).—-Manganese can be detected in most of the organs of 
the fresh-water mussel, and is most abundant in the gills and mantle. 
The eggs and embryo also contain it. The source of the element is the 
food of the animals, crenothrix and diatoms, which are able to con- 
centrate manganese from its very dilute solution in the water. In 
lakes where the water is very pure, neither crenothrix nor mussels 
are found. The manganese probably has a respiratory function in the 
tissues and blood of these lamellibranchs. W. Dz. H. 


The Behaviour of Nucleic Acid in the Cleavage of the Sea- 
urchin’s Egg. Ernst Masina (Zeitsch. physiol. Chem., 1910, 67, 
161—173).—The nucleic acid in the fertilised egg of the sea-urchin 
does not increase as cell division goes on ; although the mass of the 
nuclei may be increased a hundred fold, the amount of nucleic acid is 
hardly raised at all. Nucleic acid and the chromatin of histologists 
cannot, therefore, be identical. W. D. H. 


Is Bence-Jones’ Protein Produced from Osseo-albumoid ? 
Jacop RosENBLOOM (Proc. Amer. Soc. Biol. Chem., 1909; J. Biol. 
Chem., 1910, xiv—xvi).—Some of the results in the urine after admin- 
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istering digested osseo-albumoid either by the mouth or under the skin 
indicate that Bence-Jones’ protein may be formed from osseo-albumoid 
by the action of enzymes in the bone marrow; but this view is put 
forward with considerable reserve. W. D. H. 


The Presence of Insoluble Salts of Calcium (Oxalate and 
Phosphate) in Renal Calculi in Large Amount in a Pre- 
ponderating Number of Cases, and the Bearing of this 
Finding on Calcium Metabolism in Gout and Allied Con- 
ditions. W. W. Mackare.t, Benzsamin Moore, and W. THELWALL 
Tuomas (Bio.-Chem. J., 1910, 5, 161—180).—Analyses of a number of 
renal calculi are given which bear out the statement contained in the 
title. There is no hope of dissolving such stones by lessening the 
alkalinity of the blood, for even when powdered they dissolve very 
slowly even in 1 in 4 hydrochloric acid. Anti-acid treatment, however, 
such as is employed in gout, would probably lead to more rapid growth 
of such calculi. W. D. iH. 


Elimination of Nitrogenous Waste during Renal Excretion 
in the Starving Subject. Relation of this Elimination to 
that of Water, the Vehicle for Urinary Excreta. Inde- 
pendence of the Two Phenomena. Aveuste CHAuveauU and CH. 
ConTEJEAN (Compt. rend., 1910, 150, 1647—1652. Compare ¢bid., 
1478).—A series of experiments were carried out on dogs in a state of 
starvation. The urine was measured at regular intervals, and the 
total nitrogen estimated. At the commencement of the last period in 
each series, a considerable bulk of water was introduced into the 
system through the stomach or per rectum. No definite proportionality 
was observed between the volume of water eliminated and the amount 
of nitrogen. The authors consider that variations in the amount of 
urine excreted do not seriously affect the conclusions to be drawn from 
metabolism experiments. Even in experiments of short duration, the 
renal excretion of nitrogenous material remains a trustworthy index of 
the extent of protein degradation. W.O. W. 


Glycuronic Acid and Ethereal Sulphates in Human Urine. 
Car ToLuens (Zettsch. physiol. Chem., 1910, 67, 138—154).—A healthy 
man excretes as a rule twice as much glycuronic acid as ethereal sul- 
phates (0°35:0°18 gram), but the former substance may rise con- 
siderably without being a pathological sign. Indole given by the mouth 
unites mainly with sulphuric acid, phenol with glycuronic acid. The 
two substances, as a rule, rise and fall together, usually but not always 
proportionally to the amount of intestinal putrefaction. In peritonitis 
and enteritis there is a marked increase in both. The same is true in 
cresol poisoning. W. D. H. 


The Urine in Eclampsia. Lyman B. Stookey (Proc. Amer. Soc. 
Biol. Chem., 1909; J. Biol. Chem., 1910, '7, 1).—In eclamptic urine 
(five cases) the urea nitrogen is low ; the ammonia nitrogen and mono- 
amino-acid nitrogen are both high. ‘There was also a positive p-di- 
methylaminobenzaldehyde reaction. Washing out the colour with a 
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weak antiseptic solution and a low protein dietary lessened these pecu- 
liarities and also the clinical signs. In two cases a similar result 
followed the administration of iodides and thyroid. W. D. H. 


On the So-called Thermo-soluble Protein of Bence-Jones. 
A. CuristTiAens, Aime Giérarp, and C. Tuomas (J. Pharm. Chim., 1910, 
[vii], 1, 582—585).—The urine of a patient suffering from albuminuria 
was examined several times during some months. The urine constantly 
gave the Bence-Jones reaction, but the earlier specimens when half 
saturated with sodium chloride did not lose their thermo-solubility 
entirely, whilst in later specimens similar treatment caused the thermo- 
solubility to disappear completely. Dextrose, biliary pigments, and 
urobilin were absent. Under the microscope, numerous granular 
hyaline cylinders were observed as well as epithelial cells of renal 
origin. A litre of the urine contained 2°61 grams of serin and 0:08 gram 
of globulin. The results confirm Grimbert’s opinion that- the Bence- 
Jones reaction is not that of a specific protein, but is given by many 
of these substances (compare Abstr., 1908, ii, 212; Gascard and 
Devalmont, ibid., ii, 519). . T. A. ws 


A Case of Alcaptonuria. A. Ravo~tp and WittiAm H. WARREN 
(J. Biol. Chem., 1910, '7, 465—480).—A case of this comparatively rare 
condition is described with full clinical details, The analysis of the 
urine, including the separation and identification of homogentisic acid, 


is also described in full. No new feature of importance appears to be 
noted. W. D. H. 


The Behaviour of p-Aminophenylalanine in Alcaptonuria. 
Leon Buium (Zettsch. physiol. Chem., 1910, 67, 192—193).— 
Abderhalden and Massini (this vol., ii, 638) found that p-amino- 
tyrosine increases the excretion of homogentisic acid in alcaptonuria, 
or rather that the reducing power of the urine is increased. In the 
present research, p-aminophenylalanine was given to one of these 
patients ; there was a small rise in the homogentisic acid of the urine, 
but it is too small to indicate with certainty the transformation of one 
substance into the other. W. a oe 


The Amount of Cholesterol and Cholesterol Esters in the 
Normal and Atheromatous Aorta. Apoitr Winpaus (Zeiésch. 
physiol. Chem., 1910, 67, 174—176).—The amount of free cholesterol 
and still more so that of cholesterol esters is increased in atheromatous 
as compared with normal aorta. 

The figures given ate : 

Free cholesterol. Cholesterol as ester, 
1, Normal aorta 119% 0°047% 
x 2 si 103°; 0032°/ 
3. Atheromatous aorta... ‘ 1°053% 
4, i apt 6737, 0°7927 


W. D. H. 


Lactic Acid in Diabetes. Joun H. Ryrret (Proc. physiol. Soc., 
1910, li—lii ; J. Physiol., 40).—One hundred to two hundred and fifty 
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c.c. of the urine are rendered slightly alkaline with sodium carbonate, 
evaporated, and extracted with alcoho]. The extract is evaporated to 
a syrup, and strongly acidified with phosphoric acid. The ether 
soluble acids are then transferred to dilute sodium carbonate solution 
by shaking ether alternately with the syrup and sodium carbonate 
solution. This solution is then evaporated to dryness, and the lactic 
acid in it estimated by the author’s distillation method. The normal 
excretion of lactic acid is less than 0°02 gram per diem. In diabetes 
it rises to 0:°05—0°6. After an abundant meal of carbohydrates, the 
lactic acid rises to five times the normal amount. In both cases the 
lactic acid therefore probably originates from a partial conversion of 
the sugar of the blood into the acid. lLactates given by the mouth 
increase the lactic acid in the urine ; the retention of, and presumably 
the ability to use, lactic acid is not much less in the diabetic than in the 
normal person. W. D. iH. 


Deterioration of Diphtheria Antitoxin. Epwin J. Banzuaar 
(Proc. Amer. Soc. Biol. Chem., 1909 ; J. Biol. Chem., 1910, '7, xlv-xlvi). 
—The amount ef deterioration was determined under various con- 
ditions ; the deterioration of antitoxic citrated plasma was extremely 
low, even at room temperature. W. DH. 


Gastrotoxin and the Healing of Gastrotoxic Ulcers. 
CuarLes Botton (J. Path. Bact., 1910, 14, 418—431).—Gastrotoxic 
serum may be obtained by immunising animals (rabbits) with rabbits’ 


gastric cells, ‘The ulcers produced are due to self-digestion. They 
heal in a few weeks whatever the acidity of the juice may be. A 
sloughing ulcer lowers the acidity, but during healing the acidity is 
normal, Hyperacidity occasionally occurs. 

1f the stomach movements are normal, neither Lacillus pyocyaneus 


nor J. coli communis are able to delay the healing process. 
W. Dz. H. 


Cell-Proliferation. Cuaries Powett Wuire (J. Path. Bact., 1910, 
14, 450—462).—Aseptic abscesses formed by the subcutaneous 
injection of turpentine or higher fatty acids become lined with squamous 
epithelium ; the same is true for injections into the mammary gland, 
but an epithelial lining does not form unless the ulcers come into 
contact with epithelium. ‘The endothelium in the neighbourbood also 
proliferates, and this is regarded as a phagocytic reaction. The 


experiments do not afford any evidence in favour of a direct formative 
irritant. W. D. H. 


Physiological Action of the Sulphurous Acid Contained in 
White Wines. Jean Gaurreet (Ann. Falsif., 1910, 3, 226—235). 
—tThe results are recorded of a considerable number of experiments in 
which dogs and men received food and wine containing sulphurous 
acid ; the administration of the latter was continuous for some length 
of time after the subjects had been kept under observation during a 
fore-period. The investigation was carried out by a Commission ; the 
general conclusion, arrived at from a consideration of the effects 
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observed, is that sulphurous acid, in quantities up to 400 mg. per litre 
of wine, is not injurious to health, even when one-fourth of the 


quantity of acid just mentioned is present in the free state in the 
wine. W. P.S. 


Anesthetics. Avaustus D. Water, F. W. Hewirt, and Sir 
Freperick Treves (Brit. Assoc. Report., 1909, 296—315).—The report 
deals with the Routine Use of a Mixture of Chloroform and Ether 
[with JosrpH Buiumretp], a description of the Chloroform Balance, 
the Physiological Effects of Mixed Anzsthetics, the Comparative 
Action on Isolated Muscle of Alcohol, Ether, and Chloroform, the 
Percentage of Chloroform in the Blood of Anzsthetised Animals and of 
Man under Various Conditions [with Joun A. GarpDNER and Buck- 
MASTER], and the Comparative Power of Chloroform, Ether, and 
Alcohol gauged by Intravenous Injection {with W. L. Symzs]. 

E. H. 


Products of the Decomposition of Chloroform in the 
Organism. Maurice Nictovux (Compt. rend., 1910, 150, 1777—1778. 
Compare this vol., ii, 637).—Desgrez has signallised the decomposi- 
tion of chloroform into carbon monoxide and water under the influence 
of aqueous alkalis (Abstr., 1898, i, 166 ; ii, 530). This decomposition 
proceeds rapidly when chloroform and sodium hydroxide are present 
in aqueous solution in the same concentration as they occur in blood 
during anesthesia. It has been shown by experiments on dogs that 
the same reaction occurs in blood. No formates were detected in the 
urine during anesthesia. W. O. W. 


Physiological Action of Choline. Larayrerte B. MENDEL and 
Frank P. Unperniti (Zentr. Physiol., 1910, 24, 251—253).—The 
greatest possible care was taken in the preparation of choline ina 
state of purity. The uniform result in anxsthetised, but not curarised, 
cats of intravenous injection was a temporary fall of blood-pressure, 
which does not occur after atropinisation. ‘the original statements 
of Halliburton and Mott are thus confirmed. ‘The contrary results 
described by Modrakowski could not be repeated (compare Abder- 
halden and Miller, this vol., ii, 530). W. D. H. 


Caffeine Glycosuria. Wiutiiam Sarant and G. W. Kvyiaur 
(Proc, Amer. Soc. Biol. Chem., 1909 ; J. Biol. Chem., 1910, '7, lii—liii).— 
In rabbits, glycosuria foliows administration of caffeine within two or 
three hours, and lasts several, but not more than twenty-four, hours. 
The dose required is larger when given by the mouth. ‘The effective 
dose is smaller when the diet is rich in carbohydrates, or when calcium 
chloride is also injected. Calcium chloride in itself produces no 
glycosuria. Similar experiments on dogs gave negative results. 


W. D. H. 


The Cardio-vascular Action of Green Coffee Compared with 
that of Corresponding Doses of Caffeine. V. Pacnon and Em. 
Perrot (Compt. rend., 1910, 150, 1703—1705).—The authors have 
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examined the physiological action of an extract of green coffee, in 
which the enzyme has been destroyed by alcohol. With dogs, 
intravenous injection caused marked lowering of the blood-pressure, 
followed by a gradual rise, and a diminution in the volume of the 
kidney. The administration of atropine did not influence these 
symptoms. Corresponding doses of pure caffeine produced no apparent 
effects. W. O. W. 


The Presence in Ergot and Physiological Activity of 
8-Iminazoylethylamine. Grorce Barcer and Henry H. Date 
(Proc. physiol. Soc., 1910, xxxviii—x1 ; J. Physiol., 40).—The specific 
action on the cat’s uterus produced by ergot is due to a base which 
was identified with f-iminazoylethylamine. This originates from 
histidine by the splitting off of carbon dioxide. W. D. H. 


Action of Peptone Intravenously Injected in the Guinea Pig. 
A. Brepu and R. Kraus (Zenir. Physiol., 1910, 24, 258—261).— 
Peptone injection is toxic to the guinea-pig, the most marked result 
being spasm of the bronchial muscles, In dogs the effect is mainly 
paralysis of the smooth muscles, especially in the abdominal 
sympathetic area. The bronchial muscles are innervated by the vagus, 
The symptoms in the guinea pig are extremely similar to those seen in 
anaphylaxis. W. D. H. 


The Effect of Inanition and of Various Diets on the 
Resistance of Animals to Certain Poisons. Rem Hunt (Proc. 
Amer. Soc. Biol. Chem., 1909 ; J. Biol. Chem., 1910, '7, xxix—xxx).— 
Marked variations occur inthe resistance of mice, rats, guinea pigs, and 
dogs when fed on different diets, the poisons being morphine, cocaine, 
and acetonitrile. In extreme cases, the lethal dose was raised thirty 
times. These results are not due to the proportion of fats, carbo- 
hydrates, and proteins, but to specific effects of the foods. In one case, 
for example (the increased resistance of mice fed on oatmeal to aceto- 
nitrile), the effect seems to be due to the stimulation of growth in the 
thyroid which is produced by some substance in oatmeal. In some 
cases a restricted diet increased resistance, W. D. H. 


Poisons and Enzymes. Huserr W. Bywaters and Augustus 
D. Watuer (Proc. physiol. Soc., 1910, xlv—xlvii; J. Physiol., 40).— 
The suggestion has been made that the effect of certain alkaloids on 
muscle may be due to their action on enzymes. Aconitine, however, 
was found to have no action on ptyalin, and only a slight retarding 


D. H. 


action on invertase. 


Serological Studies by means of the “ Optical Method.” X. 
Emit ABDERHALDEN and Lupwia Pincussonn (Zeitsch. physiol. Chem., 
1910, 66, 88—-105).—The authors have investigated the action of a 
large number of toxins (diphtheria-, pyocyanase-, ricin-, cobra-toxin, 
etc.), and also of various sera, both normal and from animals undergoing 
immunisation, on different peptones, with the object of determining 
the activity of ferments. The changes of rotation were measured, and 
the results are plotted on thirty-seven plates. 8. B. 8. 
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Chemistry of Vegetable Physiology and Agriculture. 


The Growth of Various Species of Bacteria and other 
Micro-organisms in Atmospheres Enriched with Oxygen. 
BenJAMIN Moore and R. SrenHouse WittrAms (Bio.-Chem. J., 1910, 
5, 181—187).—Twenty-six varieties of organism were subjected to 
experiment ; two of them, namely, those of tuberculosis and plague, 
stand out prominently as oxyphobic ; the Staphylococcus growths were 
also adversely affected by increase of oxygen. The tubercle bacillus 
was killed by three weeks’ exposure to a higher percentage of oxygen. 
The bacillus of plague was not killed by a few days’ exposure to an 
oxygen percentage of from 60 to 90, but growth was arrested ; longer 
times were not tried. W. D. &. 


Utilisation of Amino-acids and Polypeptones by the 
Tubercle Bacillus. Wriuiam F. Kortker and B. W. Hammer 
(Proc. Amer. Soc, Biol. Chem., 1909 ; J. Biol. Chem., 1910, '7, li—lii).— 
Various amino-acid were added to the culture medium; there seems 
to be a difference in the behaviour of the homologous and the methyl- 
substituted amino-acids ; thus glycine and alanine are favourable to the 
growth of the tubercle bacillus; aminoisobutyric acid, valine, and 
leucine give no growth. ‘The investigation with polypeptides is to 
be continued. W. D. H. 


Chemical Reactions Occurring during Alcoholic Fermenta- 
tion. IV. Epvarp Bucuner and JAkop MEIsENHEIMER (Ber., 1910, 
43, 1773—1795. Compare Abstr., 1904, ii, 199; 1905, ii, 274; 
1906, ii, 790).—Lactic acid has been regarded as an intermediate 
product of alcoholic fermentation, partly owing to its appearance 
during fermentation with pressed yeast-juice. It was shown by 
Pasteur originally, and the fact has repeatedly been confirmed since, 
that lactic acid is never produced during fermentation with a pure 
living yeast. 

As the result of a systematic and careful study of the behaviour of 
lactic acid towards living yeast, it is now shown that it is neither 
fermented nor produced during fermentation (compare Slator, Trans., 
1906, 89, 141; 1908, 93, 231). Accordingly, the hypothesis that 
lactic acid is an intermediate product of fermentation is abandoned. 

Methylglyoxal is not fermented either by living yeast or pressed 
yeast juice, neither can its formation be detected during the fermenta- 
tion of sugar. Pure glyceraldehyde is slowly fermented by yeast to 
the extent of 10—25%. W. Liéb (Zeitsch. Hlektrochem., 1907, 13, 511) 
was unable to detect it as a product of fermentation. Dihydroxy- 
acetone (compare Bertrand, Abstr., 1904, ii, 760) is fermented by 
pressed yeast juice in presence of sodium chloride to the extent of 
80—90%. With living yeast, about 50% was fermented in twenty-four 
hours. Boysen-Jensen (Abstr., 1909, ii, 172) claims to have detected 
the formation of dihydroxyacetone during fermentation, The hypo- 
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thesis is advanced that dihydroxyacetone is to be regarded as the 
intermediate product of fermentation. 

Glycerol is produced during fermentation with pressed yeast juice at 
the cost of the dextrose fermented, and is not formed from proteins or 
nuclein substances (compare Ehrlich, Biochem. Zeitsch., 1909, 18, 423). 

Ethylideneoxyformate is not fermented by pressed yeast juice. A 
similar negative result is obtained with a-glucoheptose. 

Sterilised 10% dextrose solution, preserved at the ordinary tempera- 
ture for five years in sealed tubes, was found to have remained 
unchanged. E. F. A. 


Formation of Acraldehyde in Bitter Wines. E. Voisenrr 
(Compt. rend., 1910, 150, 1614—1616).—Acraldehyde gives a bluish- 
green coloration with a solution of albumin containing hydrochloric 
and nitrous acids (Abstr., 1905, ii, 59; this vol., ii, 466). By applying 
this test, with others, acraldehyde has been detected in the distillate 
from bitter wines, and shown to be absent in that from normal wine. 
The aldehyde appears to be formed from the glycerol of wine, since it 
is produced when the bacteria causing bitterness are cultivated in an 
artificial medium containing 1% of glycerol. W. O. W. 


The Production of Volatile Fatty Acids and Esters in 
Cheddar Cheese, and their Relation to the Development of 
Flavour. 8S. K. Suzuki, E. G. Hastines, and Epwin B. Harr (J. Biol. 
Chem., 1910, '7, 431—458).—Lactose disappears from Cheddar cheese 
in from three to six days; the lactic acid increases, and this increase 
after the disappearance of the lactose is probably of protein origin. 
The usual form of lactic acid is racemic. However, lactose solutions 
inoculated with B. lactis acidi produce the active acid, or when 
inoculated with a piece of the cheese a mixture of active and inactive 
acids is produced. No enzyme capable of producing lactic or volatile 
fatty acids from lactose could be isolated. Certain organisms in lactose 
solutions yield not lactic, but volatile fatty acids instead ; the latter 
are also formed in the ripening of the cheese after lactose has dis- 
appeared ; acetic, propionic, butyric, hexoic, but not valeric, acid were 
found. Formic acid was only found at the five and a-half months’ 
stage. The principal sources of acetic and propionic acids are probably 
lactates ; traces may come from protein or glycerol. The butyric and 
hexoic acids come from fats and proteins. The distillate (“ flavour” 
solution) contained alcohols and esters; in mild cheeses these were 
mainly ethyl alcohol and ethyl acetate; in pungent cheeses mainly 
ethyl esters of hexoic and butyric acids. Succinic acid was also 


identified. W. D. H. 


Influence of Humus on the Decomposition of Urea. Harap 
R. Curistensen (Centr. Bakt. Par., 1910, ii, 27, 336—362).—Addition 
of a small amount of soil extract to a solution of urea containing the 
usual minerals failed to induce a production of ammonia, whilst the 
further addition of a little potassium humate soon caused a vigorous 
liberation of ammonia from the urea, Artificial humic acid from 
sucrose has a similar effect. Dextrose and various other non- 
niuugenous carbon compvunds give rise to ammonia production when 
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added to crude cultures of urea bacteria. With pure cultivations these 
substances (with the exception of calcium lactate) are only very 
slightly utilised, if at all. 

Asparagine, and especially peptone, induce a vigorous produc- 
tion of ammonia when added to pure cultures of urea bacteria contain- 
ing urea. 

Solutions of urea containing no other carbon compound are readily 
decomposed with production of ammonia when inoculated from a 
fermented humin-urea solution. NN. M. d. 


Action of Ultra-violet Rays on (I) Certain Solutions Used 
in Pharmacy; (II) Certain Fatty Substances, Glucosides, 
Alkaloids, and Phenols. Anpréi Lesure (J. Pharm. Chim., 1910, 
[vii], 1, 569—575, 575—576).—The object of this work was primarily 
to ascertain whether the sterilising action of ultra-violet rays could be 
used in rendering medicinal preparations, particularly those used for 
injection subcutaneously or otherwise, aseptic. Twenty-four different 
liquids were exposed during one to five minutes or fifteen to thirty 
minutes to the light emitted by a Cooper-Hewitt mercury lamp. The 
permeability to the rays was observed by their effect on sensitised 
paper after passing through the solution under observation. In most 
cases the permeability was comparable to that of water, but for 
solutions of atoxyl, caffeine, eserine salicylate, apomorphine hydro- 
chloride, gentiopicrin, or olive oit it was from 1/10 to 1/5th that 
in water. With solutions of mercuric iodide (in sodium iodide), 
quinine dihydrochloride, or quinine disulphate, it was practically nil. 

Certain of the solutions showed some change, thus silver nitrate, 
eserine salicylate, apomorphine hydrochloride, and atoxyl all became 
coloured after five minutes’ exposure, whilst morphine hydrochloride, 
arbutin, and guaiacyl cacodylate developed colour after an exposure of 
from fifteen to thirty minutes. Olive oil was decolorised after 
illumination during thirty minutes, but there was no marked change 
in the constants of the oil. 

A solution of aucubin containing Bacterium coli was completely 
sterilised in thirty seconds, but a similar preparation of gentio- 
picrin was not completely sterilised after thirty minutes’ exposure. 

In a second series of experiments, it was found that olive oil became 
acid after exposure during one hour, and that aucubin and gentio- 
picrin were decomposed and yielded reducing products after three 
hours. 

Arbutin became very much coloured after three hours’ illumination, 
due to formation of quinol and oxidation of this. Methylarbutin 
behaved similarly, but required longer exposure before coloration 
occurred. Quinol became coloured in five minutes, but methylquinol 
only after thirty minutes, and the solutions were then less permeable 
to the rays. Cocaine hydrochloride and pilocarpine hydrochloride did 
not appear to be affected appreciably even after three and a-half 
hours, although the latter became slightly coloured. T. A. H. 


Selective Antiseptic Action of Copper Salts. ALFRED 
Springer (Proc. Amer. Soc. Biol. Chem., 1909; J. Biol. Chem., 
1910, '7, xxxi—xxxii).—Copper salts are highly selective, being most 
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efficient in inhibiting the action of putrefactive organisms. This 
view is supported by some experiments on eggs, and the suggestion is 
made that the selective action may prove to be of therapeutic 
importance. W. D~. iH. 


Composition of the Seeds of Cultivated Plants. Enrnsr 
Scnutze (Landw. Versuchs-Stat., 1910, '73, 35—170).—Results of 
analyses of seeds of various plants, including determinations of 
the proteins and other nitrogenous substances, constituents of ether 
extracts, soluble and insoluble carbohydrates, phosphorus compounds, 
and ash constituents, 

The qualitative methods employed are described. N. H. J, M. 


Chemical Organisation of a Typical Fruit. Avserr E. 
Vinson (Proc. Amer. Soc. Biol. Chem., 1909; J. Biol, Chem., 1910, 
7, xl—xli).—Unripe dates of the invert sugar type contain high 
percentages of sucrose so long as the fruit remains intact. The fresh 
juice also contains appreciable amounts of sucrose, but this is rapidly 
hydrolysed to invert sugar in the presence of the pulp; this ig due to 
the fact that when the tissues are crushed the intracellular invertase 
comes into coniact with the sucrose. When filtered, the diastase 
remains with the pulp, but as the pressure employed during filtration 
is increased, larger quantities of soluble nitrogenous cell constituents 
make their way into the filtrate. J.J.58. 


Ratio of Plant Nutrients as Affected by Harmful Soil 
Compounds. Oswatp ScHrernerR and J. J. SKINNER (Proc. Amer. 
Soc. Biol. Chem., 1909; J. Biol. Chem., 1910, '7, xxxiii—xxxiv).— 
As the result of numerous experiments made by growing plants with 
varying amounts of phosphate, nitrate, and potassium fertilisers, both 
in the presence and absence of dihydroxystearic acid, it has been 
proved that the dihydroxy-acid greatly inhibits the plant growth, and 
that the effect is most marked where the ratios of the three fertilisers 
are least suited for growth. It is less harmful when the fertiliser is 
mainly nitrogenous than when mainly phosphatic or potassic, and the 
effect is also associated with a higher nitrogen removal. 

The amounts of potassium and phosphate removed were less in the 
presence of the dihydroxy-acid. 


The Mechanism of the Oxidation of Sugar in Plant 
Respiration. 8. Kosryrscnerr (Zeitsch. physiol. Chem., 1910, 67, 
116—137. Compare Abstr., 1909, i, 84, 173),—The readily oxidisable 
intermediate products formed during alcoholic fermentation can 
produce large quantities of carbon dioxide when treated with hydrogen 
peroxide and a ferrous salt. This was proved by using solutions which 
had been fermented by means of “ hefanol,”’ and were quite free 
from unaltered dextrose. As dextrose itself is readily oxidised by 
hydrogen peroxide and ferrous salts, it cannot be definitely stated, as 
the results of the above experiments, that zymase facilitates the 
oxidation of sugar. The same intermediate products also yield large 
quantities of carbon dioxide in the presence of hydrogen peroxide and 
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peroxydase from wheat seeds, Dextrose itself does not yield carbon 
dioxide under these conditions, and the intermediate products do not 
yield carbon dioxide with hydrogen peroxide alone, The preparations 
of oxydase also contain catalase, and the addition of hydrogen 
peroxide, not merely destroys the catalase, but also the peroxydase ; 
the effects of the catalase are, however, largely negatived by the 
addition of potassium phosphate. 

This is the first case in which carbon dioxide has been obtained 
from vegetable products by means of vegetable oxidising ferments. 

The following scheme gives the main processes in the case of 
sugar respiration ; 

‘ Sugars Atmospheric oxygen 


Primary processes : Intermediate Oxydases 
products of alcoholic 
fermentation Peroxydases 
X | 
Secondary processes : Alcohol and Carbon dioxide and 
J ae 
carbon dioxide water 


(compare Palladin, Abstr., 1909, ii, 511). The peroxydase function- 
ates as an inductor, and not as a catalyst. J.J.8. 


Concurrent Oxidising and Reducing Power of Roots. 
OswaLp ScuREINER and Micwaret X. Sutiivan (Proc. Amer. Soc. Biol. 
Chem., 1909; J. Biol. Chem., 1910, '7, xxxii—xxxiii).—The roots of 
growing plants (such as wheat) can oxidise a-naphthylamine, benzidine, 
phenolphthalein, aloiv, etc., and the oxidation is the most marked 
where the growth is greatest. Wheat roots grown in a solution of 
sodium selenite neutralised by hydrochloric acid, reduce the selenite, 
producing a pink deposit of selenium on the root ; the reaction is most 
marked where the growth is vigorous. Roots killed by immersion in 
boiling water show no reducing action, and no reduction takes place in 
an alkaline selenite solution. In the main, with increased oxidising 
power, there is an increase in the reduction, whilst certain concen- 
trations of potassium iodide retard oxidation, but either increase the 
reduction or have no effect. J.J.8. 


Anesthetics and Laurel Leaves. Aveusrus D. Watizr (Proc. 
physiol. Soc., 1910, xlix—li; J. Physiol., 40).—In chloroform vapour 
there is the greatest evolution of hydrogen cyanide, in ether less, in 
alcohol less still; in water there is none. The decline in electrical 
response follows the same order, being greatest in chloroform ; in water 
there is no response. The evolution of the poison is a post mortem 
sign, and the enzyme that produces it may remain active for days in 
spite of the anesthetic which kills the protoplasm. W. D. H. 


Utilisation of MTricalcium Phosphate by Cruciferous 
Plants. Creo Ravenna and M, Zamorani (Bied. Zentr., 1910, 39, 
495—496 ; from Staz. sper. agrar, ital., 1909, 42, 389).—Pot experi- 
ments in which mustard, vetches, and oats were grown in sand 
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manured with mono- and tri-calcium phosphate respectively in addition 
to other salts. In the case of mustard, the fresh produce was almost 
the same with tricalcium phosphate as with the monocalcium salt, whilst 
with vetches, and especially oats, there was less fresh produce with 
tricalcium phosphate. The dry matter results show that the greatest 
difference was with mustard, whilst the percentages of ash in the dry 
matter and of phesphoric acid in the ash were, like the fresh produce, 
almost the same with the two manures in the case of mustard, but 
distinctly lower as regards ash, and very much lower as regards 
phosphoric acid, with vetches and oats grown with tricalcium as 
compared with monocalcium phosphate. N. H. J. M. 


The Action of Potassium Salts on the Formation of 
Sucrose in Seeds. G. pe Puiato (Chem., Zentr., 1910, i, 1623 ; 
from Staz. sper. agrar. ital., 1910, 43, 97—104)—The author 
examined peas grown on different soils, and found that those coming 
from soils rich in calcium and potassium compounds contained in 
comparison with others from soils deficient in these constituents more 
carbohydrate, particularly sucrose, more potassium, calcium, and 
magnesium, but less nitrogenous substance. It appears that potassium 
favourably influences the production of carbohydrate, magnesium its 
transportation and storage in the seed, and calcium the formation of 
salts of organic acids. These are the three chief factors determining 
the high proportion of sugar in peas. E. J. BR. 


Presence of a Glucoside in the Leaves of the Pear Tree 
and its Extraction. Emite BourqueE.Lot and Mile. A. FichTENHOLZ 
(Compt. rend., 1910, 151, 81—84. Compare Riviére, Abstr., 1904, 
ii, 583).—Pear tree leaves contain a glucoside which is easily extracted 
by ethyl acetate, the yield amounting to 1:2—1:4%. The substance 
has m. p. 194—195°, [a], —60°38°; it undergoes hydrolysis by 
emulsion, forming quinol, and is probably identical with arbutin. 


W. O. W. 


The Preparation of Adenine from Beet Sugar Residues. 
Kart ANDRLIK (Zettsch. Zuckerind. Bihm., 1910, 34, 567—569).—To 
1 part of the residues is added 2 of water and 0°1 of copper sulphate, 
after an hour’s boiling, 0°03 of sodium hydroxide, and then the whole 
is boiled for half an-hour. The precipitate, separated by filtration 
through linen, is decomposed by hydrogen sulphide in presence of 
barium hydroxide (0°2—03 part for every 1 part of precipitate). 
After filtering, the clear liquid is saturated with carbon dioxide and 
evaporated to a syrup, when adenine separates out. Whether adenine 
exists as such in the residues or is a degradation product of nuclein is 
not ascertained, but 0°05% of pure adenine can be obtained from the 
residues, E. J. BR. 


The Presence of Allantoin in the Seeds of Datura Metel. 
G. pE Puato (Chem. Zentr., 1910, i, 1622; from Staz. sper. agrar. 
ttal., 1910, 43, 79—85).—The seeds of Datura Metel, which are very 
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similar to those of Nicotiana tabacum, contain neither alkaloids nor 
cyanogenetic glucosides ; they do, however, contain allantoin. 


E. J. R. 


Betaines which Occur in Plant Tissues. Ernst Scnuuze and 
G. I'nrer (Zeitsch. physiol. Chem., 1910, 67, 46—58).—Betaine, 
trigonelline, and stachydrine are the three betaines which have been 
isolated from plant tissues. They resemble one another in general 
chemical properties. The suggestion is made that they are much more 
widely distributed than is generally thought. They are regarded as 
waste products (Abfallstoffe) of vegetable metabolism. 

Details for the isolation of these betaines and for their separation 
from other bases are given (compare Abstr., 1909, ii, 605). Care 
is required in the separation of stachydrine and choline, as stachydrine 
hydrochloride is appreciably scluble in cold absolute alcohol (1 in 
12 or 13). When only small amounts of stachydrine are present, the 
separation is most readily effected by means of potassium tri-iodide 
in alkaline solution. Under these conditions, the choline is precipitated, 
but not the stachydrine. 

The method of separating choline chloride from free stachydrine 
by means of mercuric chloride does not always give good results. 

The aurichlorides are the best compounds to use for identifying 
stachydrine and trigonelline and the picrate for betaine. 

J. J.5. 


Production of Nicotine in Tobacco Culture. THEopPHILE 
ScHLOESING, jun. (Compt. rend., 1910, 151, 23—26).—The results of 
experiments on a large scale are given in tabular form, the object 
of the inguiry being to ascertain the influence of cultural conditions 
on the yield of nicotine. Close planting tends to diminish the yield, 
whilst the proportion of sodium nitrate used as manure has little 
influence. Diminution of the number of leaves on the plant slightly 
increases the yield when this is expressed as a percentage of the dried 
material. W. O. W. 


Stachydrine and Other Bases Present in Stachys Tubers 
and in Citrus Leaves. Ernst Scnuize and G. Trier (Zettsch. 
physiol. Chem., 1910, 67, 59—96. Compare von Planta and Schulze, 
Abstr., 1893, i, 447, 679; Jahns, 1896, i, 712).—Full details are 
given for the isolation of stachydrine from the tubers of Stachys 
tuberifera and the leaves of Citrus aurantium. In the former case the 
yield of base is 0°18% of the dry substance, and small amounts of 
arginine, choline, trigonelline, and alloxuric bases are also present ; 
together with glutamine and tyrosine. The yield from the Citrus 
leaves is much the same, and choline and alloxuric bases are also 
present. 

The hydrochloride has m. p. 235° (decomp.), and one part dissolves in 
12°58 parts of alcohol at 18°. The aurichloride has m. p. 225° when 
rapidly heated. The platinichloride forms a yellow, anhydrous pre- 
cipitate from alcohol, or orange-red crystals containing 2H,O from water. 
A third form, containing 4H,O and crystallising in small aggregates, is 
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sometimes obtained. The mercurichloride is sparingly soluble. The 
hydrogen oualate, C,,H,,0,N,H,C,0,, crystallises in needles, m. p. 
105—107°, and the sulphate, 2C,,H,,0O,N,H,SO,2H,O, is readily 
soluble in water. The methyl ester (Jahns, Joc. cit.) is stable in acid 
solutions only, The ethyl ester is readily hydrolysed by potassium 
carbonate. 

The precipitation of stachydrine by the addition of phosphotungstic 
acid to an aqueous solution of the hydrochloride of the base is not 
quantitative, and as much as 5% may remain in the filtrate. Similarly, 
the precipitation by means of mercuric chloride in either aqueous or 
alcoholic solution is not quantitative. Stachydrine can be identified by 
means of its characteristic aurichloride, and by the fact that the vapours 
given off when the base is heated in a glass-tube give a red coloration 
to a pine shaving moistened with hydrochloric acid. 

The base is recovered unaltered in the urine after administration to 
the human system. 

The constitution of stachydrine as the methylbetaine of hygric acid 
(Abstr., 1909, i, 324), CH, CHF H'COX6 has been confirmed b 

9 Oe OE SITS CH NMej— y 
the conversion of the base into hygric acid, and also by its synthesis 
from this acid (this vol., i, 62). J.J.8. 


Fixing and Staining Tannin in Plant Tissues. Avserr E. 
Vinson (Proc. Amer. Soc. Biol. Chem., 1909; J. Biol. Chem., 1910, 7, 
xli).—The tannin in vegetable cells, for instance, of dates and 
persimmons, is deposited and stained yellow by the vapour of ethyl or 
amyl nitrite. The specimen can be stained before being cut. For 
laboratory purposes a 20% solution of commercial ethyl nitrite in 
alcohol is recommended. J.J.S. 


Chemical and Mycological Studies on a Corn Rot having 
Possible Relation to the Etiology of Pellagra. Howarp 8. Rrep 
(Proc. Amer. Soc. Biol. Chem., 1909; J. Biol. Chem., 1910, '7,1).— 
Maize when infected with pure cultures of Diplodia zeae and given to 
mice produced death in a few days. Chemical examination of the meal 
showed the presence of a substance soluble in alcohol, and resembling 
Lombroso’s pellagrozein. Other crystalline substances have been 
isolated and their physiological properties examined. J.J.S8. 


The Nitrogen-free Extract of Soola Clover (Hedysarum 
coronarium). Francesco Scurti (Chem. Zentr., 1910, i, 1632; from 
Staz. sper. agrar. ital., 1910, 43, 5—32).,—The dry matter of Soola 
clover contains 46°38% of nitrogen-free extract, and this was more 
closely examined to determine its value. It is composed mainly of 
three groups: (1) true sugars, partly monosaccharides with 5 or 6 C 
atoms and partly disaccharides ; (2) sugar anhydrides formed by con- 
densation of the monosaccharides other than dextrose, which does not 
appear to come into this group; (3) acids, especially such as are formed 
from carbohydrates. The 46°38 parts of nitrogen-free extract are made 
up of 7°42 parts of dextrose, levulose, and arabinose ; 2°93 of sucrose; 
3°73 of galactan, araban, etc., soluble in 0°06% of sodium hydroxide ; 
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0°67 of free organic acid; 8°43 of other compounds acidic in nature ; 
23°2 of galactan, araban, etc., insoluble in alkalis, but hydrolysed 
by dilute sulphuric acid (determined by difference). E. J. R. 


The Phosphorus of the Flat Turnip. Burr L. Hartrwett and 
WitHELM B. Quantz (Proc. Amer. Soc. Biol. Chem., 1909; J. Biol. 
Chem., 1910, '7, xxxviii).—It appears that four-fifths of the phosphorus 
of flat turnips is present as soluble compounds, and exists mainly as 
inorganic phosphorus derivatives. The addition of 0°2% of hydrochloric 
acid to turnip juice renders it possible, after filtration, to precipitate 
practically all the phosphorus by the molybdic method. J.J.58. 


Rate of Extraction of Plant Food Constituents from the 
Phosphates of Calcium and from Loam Soil. James M. Beiu 
(J. Amer. Chem. Soc., 1910, 32, 879—884).—In a recent paper (Landw. 
Jahr., 1910, 39, 299) on the rate of solution of two calcium phosphates 
and the rate of extraction of lime from a loam soil, by water saturated 
with carbon dioxide, Mitscherlich, Kunze, Celichowski, and Merres 
have come to the conclusion that the usual equation: dy/dt=k(A —y) 
expressing the rate of solution does not accord with their data. These 
authors have, however, mistaken the significance of A, which represents 
the concentration of the solution when final equilibrium is reached. 
They have taken the value of A as the total quantity of the salt which 
was originally mixed with the carbonated water. The present author 
shows that the above equation gives good results when A is given its 
proper significance, although the phenomenon observed is not one of 
solution only, but also of hydrolysis. T.S. P. 


Humic Acids of Grey Sand and Brown Sandstone. Ricnarp 
HornBerceR (Landw. Versuchs-Stat., 1910, '73, 221—233. Compare 
A. Mayer, Abstr., 1905, ii, 55).—Humic acid extracted from grey sand 
with sodium hydroxide contained from 62°4—-64°6% of carbon. 
Extracts obtained with ammonia yielded humic acids containing 
58°6—59-9% of carbon. Brown sandstone was found to contain humic 
acids with varying percentages of carbon, the higher percentages 
agreeing approximately with the lower percentages in humic acid from 
grey sand, 

Whilst Mayer found that ferric chloride considerably reduced the 
percentage of carbon in humicacid from grey sand (from 59—40%), the 
results of numerous experiments failed to show any diminution. 

As regards the production of brown sandstone, the results seem to 
indicate that ferric oxide is reduced by the humic acids of the grey 
sand and dissolved as ferrous humate (not oxyhumate), and that lower 
down it is oxidised to ferric humate, in which process there is not only 
a change from‘ferrous to ferric salt, but an oxidation of the acid as 
well, resulting in a lower percentage of carbon. It is assumed that the 
oxidation is accomplished in part by bacteria. N. H. J. M. 
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Chemical Colour Reactions. C. Reicnuarp (Pharm. Zentr.-h., 
1910, 51, 607—613).—A study of the nature of colour reactions 
The author summarises the results as follows: The value of a colour. 
reaction depends: (1) on the largest possible depth of colour in com- 
bination with purity of colour ; (2) the highest sensitiveness; (3) a 
high degree of permanency. All these conditions become of the 
highest value in those cases where the reaction is associated with a 
quantitative formation of crystalline products. L. DE K. 


Quantitative Application of the Theory of Indicators to 
Volumetric Analysis. ArrHur A. Noyes (J. Amer. Chem. Soc., 
1910, 32, 815—86!. Compare Abstr., 1904, ii, 512; 1907, ii, 389).— 
A lengthy paper in which a quantitative development of the theory of 
indicators in a systematic form immediately applicable to the problems 
of volumetric analysis is given. 

The equilibrium relations of the two differently coloured structural 
forms in which all indicators probably exist, and the equilibrium con- 
ditions under which such a pair of tautomeric substances can show 
sharply differentiated colours in acid and alkaline solution are first 
discussed. It is shown that, provided these conditions are fulfilled, 
the indicator can be treated in titrations as if it were a single acid or 
base having an ionisation constant which, although really a function of 
three equilibrium constants, can be directly determined either from the 
colour changes exhibited by it in solutions of various hydrion con- 
centration, or by any of the other methods commonly applied, for 
example, by measurement of the conductivity of the indicator acid or 
base, or by a study of the hydrolysis of its. salt. 

The equilibrium relations of indicators with reference to the end- 
point of titrations are then formulated, the end-point (determined so 
as to correspond with a definite colour change) being reached when the 
hydrion concentration in the titrated solution attains a definite value. 
A number of lecture experiments illustrating the relation between the 
colour change of indicators and the hydrion concentration are then 
described, and the theory is then extended to deal with the following 
cases: (1) Titration of monobasic acids and monacid bases; limits 
beyond which the titration is impracticable. (2) Titration of two 
monobasic acids or of two monoacidic bases in the presence of each 
other. (3) Titration of dibasic acids with monacidic bases. (4) 
Titration of diacidic bases with monobasic acids. 

In an appendix is given a summary of the values of the ionisation 
constants of various indicators and of various inorganic acids and bases. 


T. 8S. P. 


Luteol [as an Indicator]. L. pe Jacer (Zeitsch. physiol. 
Chem., 1910, 67, 115).—The use of luteol was first recommended by 
Spith as an indicator in the neutralisation of sulphuric acid containiug 
ammonia, The end-point is the appearance of a yellow colour. Spiith’s 
statements on the advantages of iuteol are confirmed. W. D. iH. 
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Methylene-blue as Indicator in Iodometric Titrations. 
Frank 8. Srnnatr (Analyst, 1910, 35, 309—310).—When titrating 
with standard iodine, the usual indicator starch may be replaced by 
methylene-blue. A solution is made by dissolving 0°05 gram of the 
dye in a litre of water, and 1 ¢.c. of this is then added to 50 c.c, of the 
solution to be titrated. The end-point is noticed by the change from 
blue to yellowish-green. L. DE K. 


Starch Indicator for Iodometric Titrations. L. Mararev 
(Bull. Assoc. chim. Sucr. Dist., 1910, 27, 1166—1168).—A_ starch 
solution, which is free from undissolved starch grains and gives a 
clear blue coloration with small amounts of iodine, is prepared from 
soluble starch obtained by placing starch in contact with 0°1% hydro- 
chloric acid for some length of time, then washing the mass, drying it 
at a temperature of 30°, and heating the dry powder for some hours at 
100°. Wms 


Burette without Stopcock or Rubber Connexion. W. 
ALEXANDRON (Zeitsch. anal. Chem., 1910, 49, 436—437).—The 
apparatus consists of a calibrated tube drawn out to a fine point. To 
the upper part is sealed a bent tube about 5 mm. in width, and over 
this is pushed a long rubber tube furnished with a piece of tube drawn 
out to an opening 0'°5 mm. diameter, and also with a pinchcock or 
screw clamp. 

The burette is filled by suction and by means of the pinchcock ; the 
flow from the burette is regulated. L. DE K, 


A New Form of Extraction Apparatus. CHARLES WILSON 
GreEene (J. Biol. Chem., 1910, 7, 5U3—507).—A modification of 
Soxhlet’s extraction apparatus is described and figured. W. D. H. 


Two Cheap Appliances for Quantitative Work. [Supports 
for Crucibles.| Kurr Arnpt (Chem. Zeit., 1910, 34, 649).—Old 
lids of porcelain crucibles, placed on wire gauze with a central hole, 
form convenient supports for platinum crucibles in the estimation of 
silica. Such lids, supported by fixing the handle in a slot in a match- 
box, form convenient surfaces on which to rest hot platinum crucible 
lids. ©. H. D. 


[Laboratory Appliances for] Analytical Practice. Carn 
Brcer (Zeitsch. anal. Chem., 1910, 49, 427—436).—(1) When 
estimating the nitrogen in milks by the Kjeldahl process, it is recom- 
mended to wrap up the neck and part of the body of the digestion 
flask with lead foil. (2) For getting rid of the fumes when testing 
a number of samples, a system of lead tubes leading to a chimney has 
been found to act very satisfactorily. (3) Silver sand, so useful in the 
analysis of milk and excrement, should be tested for calcium 
carbonate, as this renders it unfit for use. (4) A kind of oil-cloth, 
black one side and green the other, is recommended instead of the 
usual black glazed paper in quantitative analyses. (5) An improved 
Kipp apparatus. The acid from the lower vessel, unless drawn off, 
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sometimes rises into the top one, and from there is ejected. By 
placing in the funnel tube of the top vessel a siphon, the other end 
of which is placed in a suitable vessel, the acid is removed automatic- 
ally. (6) Application of Ostwald’s thermo-regulator in artificial 
digestion. This thermo-regulator has been found very useful in 
digestion experiments with pepsin-hydrochloric acid at 38—40° 
(Stutzer’s method), and may be recommended. L. bE K. 


Microchemical Studies. IV. Refractive Indices of 
Crystalline Chemically Individual Substances by the 
Immersion Method as an Aid in Practical Analysis, A. 
Boxttand (Monaish., 1910, 31, 387—419. Compare Abstr., 190, 
ii, 1080).—Tables are given of the refractive indices, determined by 
the immersion method, of a very large number of inorganic and of 
organic crystalline substances, 

The inorganic substances are derivatives of nearly all the elements 
in the periodic table, whilst the organic compounds comprise hydro- 
carbons, iodine derivatives, alcohols, acids, aldehydes, ketones, and 
amides of the aliphatic series, and hydrocarbons, nitro-compounds, 
amines, phenols, alcohols, acids, aldehydes, and ketones of the aromatic 
series, and terpenes, glucosides, dyes, alkaloids, and various heterocyclic 
bases, C. 8. 


Estimation of Bromine in Monobromocamphor. AnNpri and 
Leuiier (J. Pharm. Chim., 1910, [vii], 2, 64—66).—The process is 
based on a reaction first noticed by Schiff, that monobromo-camphor 
dissolved in toluene yields sodium bromide on addition of metallic 
sodium. 

0°5 Gram of the sample is placed in a 125 c.c. flask, 10 cc. of 
toluene and | gram of metallic sodium are added, and the mixture 
is boiled for an hour, the flask being attached to an upright condenser. 
When cold, 30 c.c. of water are added to dissolve the excess of 
sodium, and, after acidifying strongly with’ nitric acid, 25 ec.c. of 
V/10-silver nitrate are added, which precipitates the bromine as silver 
bromide. The excess of silver is then titrated by Volhard’s method. 
The toluene does not cause any inconvenience. L. pe K, 


Method for the Estimation of Sodium Iodide in Animal 
Tissues. Paut J. Hanzuik (J. Biol. Chem., 1910, '7, 459—464).— 
The tissue is finely divided, mixed with 3—5 c.c. of 40% sodium 
hydroxide solution, dried at 100°, and then charred over a small 
flame. The residue is then oxidised by fusion with a mixture of 
equal parts of sodium nitrate and carbonate, which is added gradually. 
The mixture must not become red hot, as iodine is then lost. The 
white residue is extracted with water, the fitrate made up to a known 
volume, and an aliquot part (50 c.c.) taken for titration. 

The 50 c.c. are agitated in a separating funnel with 10—15 c.c. 
of concentrated sulphuric acid; a small amount of sodium nitrite 
is added to complete the liberation of the iodine, which is extracted 
by shaking the liquid several times with chloroform (10 c.c.), The 
cbloroform solution is shaken with water until free from acid, and is 
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then titrated with 4/10-sodium thiosulphate solution. In control 
experiments, 97°8% of the iodide added was found by titration. 
J.J.8. 


Evaluation of Ammonium Hydrogen Fluoride. Enrnsr 
DeussEN (Zeitsch. angew. Chem., 1910, 23, 1257—1258).—Commercial 
acid ammonium fluoride is often composed of the normal salt, and 
should, therefore, be tested. The pure acid salt, however, loses.some 
hydrogen fluoride on keeping. 

0:°05—0°08 Gram of the sample is placed in a 20 c.c. platinum 
dish, a few drops of water are added, and then about 9 c.c. of standard 
barium hydroxide. After remaining overnight, the dish being 
covered with a watch-glass and placed under a bell-jar, it is placed 
on the water-bath and heated for four to five hours. The liquid 
is then transferred to a beaker, the dish is slightly rinsed, and the 
solution is boiled until every trace of ammonia is expelled. The dish 
is now rinsed with a definite amount of JV-hydrochloric acid and then 
with water, the liquids being added to the contents of the beaker. 
After heating for some time, adding more acid if required, the excess 
of acid is titrated with standard barium hydroxide, with phenol- 
phthalein as indicator. The result equals total fluorine. I. pe K. 


Estimation of Dissolved Oxygen in Waters. WILLEm P. 
JORISSEN (Zeitsch. anal. Chem., 1910, 49, 424—427).—Romyn (Abstr., 
1896, ii, 579) devised a process which was briefly as follows. To 
the water collected in a special pipette is added sodium potassium 
tartrate, a solution of manganous chloride, and potassium iodide. 
aqueous sodium hydroxide is added, and, after some time, the solution 
is acidified, and the iodine liberated, representing the oxygen, is 
titrated. 

The author states that, although this process gives trustworthy 
results with soft drinking waters, it fails with sea-water or other 
brackish waters, the results being far below the actual amount 
present. L. bE K, 


New Apparatus for the Estimation of Sulphur and Arsenic. 
A. Kugtne (Chem. Zeit., 1910, 34, 636—637).—Several modifications 
of the apparatus are described. For the estimation of sulphur in 
mild steel, dilute hydrochloric acid is used, and the gases evolved pass 
through a condenser with an internal glass spiral. For cast-iron and 
steels high in carbon, concentrated hydrochloric acid is used, and the 
gases pass through a spiral washing vessel placed inside the condenser. 
A simplified form is described for technical use. 

A distillation flask which dispenses with the usual ground-in funnel 
is described for the estimation of arsenic. The flask and funnel are 


blown in one piece, the funnel being closed by a rod. 
C. H. D. 


Estimation of Combustible Sulphur in Graphite. J. Crsutka 
(Chem. Zeit., 1910, 34, 757).—0°5 Gram of the sample is weighed in 
a platinum boat, which is then placed in a combustion tube and 
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heated to redness in a slow current of dry oxygen. The products of 
the combustion are absorbed in a 10-bulb apparatus containing 20 c.c. 
of water and 20 c.c. of 3% hydrogen peroxide. The sulphuric acid 
formed is afterwards titrated with .V/10-sodium hydroxide, using 
methyl-orange as indicator. Any acidity present in the hydrogen 
peroxide must be allowed for. L. DE K. 


Detection of Small Quantities of Sulphur in Inorganic and 
Organic Compounds. Ernst DeusseEn (Zeitsch. angew. Chem., 1910, 
23, 1258—1260).—The substance, for instance, a couple of barley 
grains, is powdered and mixed with 0:1 gram of sodium carbonate and 
the small cuttings or scrapings of a filter 9 cm. in diameter. A few 
c.c. of water are added, and the mass evaporated over a spirit flame. 
When dry, the residue is well rubbed by means of a pestle with 
another 0°2 gram of sodium carbonate. The mass is now introduced 
into a 5cm. long filter paper cartridge, which is then wound round 
three or four times with a platinum wire attached to a glass rod. The 
cartridge is then heated for six to ten minutes in the inner flame of 
the blowpipe, the source of heat being Kahlbaum’s “molecular ” benzene, 
which is absolutely free from sulphur. The fused mass is then 
dissolved in water and the filtrate tested for sulphide by means of 
alkaline lead acetate (10 drops J-lead solution, 70 ¢.c. water, 20 c.c. 
N-sodium hydroxide); 0°01 mg. of SO, may be detected by the 
process ; it is obvious that a blank experiment should be made to 
ascertain the purity of the materials used. If fluorides are also 
present, the process is as follows. The soda-mixture (about 0°2 gram) 
is treated with a few drops of water and absorbed in filter paper, which 
is then dried on the water bath. The paper is then cut up and placed 
ina 2—3 cm. long paper cartridge, which is then wound round with 
platinum wire attached to a glass rod. After first charring the 
cartridge over a spirit-lamp, the cinder is heated in the inner flame of 
the blow-pipe burner for about ten minutes, when the usual lead test 
is applied. 

The author criticises Ehrenfeld’s and Indra’s process for the 
detection of sulphuric acid in presence of fluorides (Abstr., 1909, 
ii, 438) adversely, as zinc dust always contains sulphur, and, therefore, 
cannot be used for reduction purposes. Kahlbaum’s zine powder, 
however, is free from sulphur. L, pe K. 
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Volumetric Estimation of Combined Sulphuric Acid by the 
Barium Chromate Method. Heinrich Roemer (Zeitsch. anal. 
Chem., 1910, 49, 490—492).—A slight modification of the barium 
chromate process suitable for the estimation of sulphates in com- 
mercially pure samples of potassium chloride. Fifty grams of the salt are 
dissolved in 150 c.c. of hot water, and 4 c.c. of hydrochloric acid 
and 1()c.c. (or more) of V/2-barium chloride are added. When cold, 
a corresponding amount of potassium dichromate solution is added, and 
a sufficiency of ammonia to precipitate the barium chromate. The 
chromate remaining in the liquid, which represents the sulphate, 
is then titrated either by the ferrous sulphate process or the iodometric 
method. 
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The process can, of course, be used in the analysis of waters, ete. 
For large quantities of sulphates, Wildenstein’s chromate process (ibid., 
1862, i, 323) is recommended. L. DE K. 


Kjeldahl Estimations of Nitrogen. Epwarp F. Harrison and 
Percy A. W. Setr (Pharm. J., 1910, [iv], 31, 4).—In order to avoid 
fixed alkali being carried over into the ammoniacal distillate, the 
authors operate as follows : 

The acid liquid (25 c.c. of sulphuric acid are used for the Kjeldahl 
digestion) is diluted and transferred to a long-necked, 1-litre balloon 
flask containing two or three pieces of granulated zinc ; this is closed 
with a rubber cork carrying a tapped funnel and a drip-head of about 
80 c.c, capacity, the latter being connected to a block-tin tube passing 
through a Liebig’s condenser, and the other end of which dips into a 
measured quantity of standard acid. A sufficiency of aqueous sodium 
hydroxide and then more water are introduced into the flask until the 
total volume is about 700 ¢.c., and when distillation commences the 
distance from the top of the liquid to the bottom of the drip-head 
should be eight inches, and from the bottom of the drip-head to the 
bend where it enters the condenser also eight inches. ‘The distillation 
is now carried on vigorously for forty-five minutes ; on heating further, 
more and more alkali is carried over. 

It is as well to make a blank experiment and to apply the slight 
correction indicated. L. pe K, 


Estimation of Total Nitrogen by means of Formaldehyde 
Titration. L. pe Jacer (Zeitsch. physiol. Chem., 1910, 67, 1—7).— 
The following method is recommended for estimating the total nitrogen 
in urine. Phosphates are first removed by precipitating as ferric 
phosphate in the presence of acetic acid, the excess of iron is removed 
as basic ferric acetate, and a portion of the filtrate is heated with 
sulphuric acid, potassium sulphate, and copper sulphate in a Kjeldahl 
flask. The copper is subsequently removed as sulphide by the addition 
of sodium sulphide, and the excess of hydrogen sulphide boiled off. 
The filtrate is then neutralised with sodium hydroxide, using three drops 
of phenolphthalein as indicator, and the ammonium salts then 
estimated by Sérensen’s “formaldehyde titration’’ method (Abstr., 
1908, i, 115; ii, 234). 

Good results cannot be obtained by rendering the acid solution 


neutral to litmus before adding the formaldehyde solution. 
J.J. 5S. 


Method for Estimating Amino-nitrogen, and its Applica- 
tions. Dona.p D. van Styke (Proc. Amer. Soc. Biol. Chem., 1909 ; 
J. Biol. Chem., 1910, '7, xxxiv—xxxvi).—An amine or amino-acid 
reacts with nitrous acid, liberating free nitrogen; in the method 
described, this nitrogen is liberated in an atmosphere of pure nitric 
oxide, which is afterwards absorbed by alkaline permanganate and the 
pure nitrogen then measured in a gas-burette. Good results have 
been obtained with alanine, valine, leucine, glycine, aspartic acid, 
glutamic acid, phenylalanine, serine, oxyproline, tyrosine, arginine, 
histidine, tryptophan, leucylleucine, leucylglycine, cytosine, guanine, 
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and lysine (2 mols. N). Proline and glycine anhydride, which contain 
imino-nitrogen, do not react. Guanidine and creatine do not react, nor 
does the amide-nitrogen of asparagine. | 

The method can be used for identifying amino-acids, for determining 
the degree of completeness of hydrolysis of proteins, and for accurate 
determination of the proline obtained by the ester method. In the 
mixture of esters boiling below 100°, the total N is determined, and also 
the amino-N ; the difference gives the nitrogen present as proline. 
Histidine and arginine can be identified without isolation, and the 
amino-nitrogen present in urine can be determined after destruction of 
the ammonia and urea, J.J.8. 


Estimation of Nitrates. Cxiarens (J. Pharm. Chim., 1910, [vii], 
1, 589—-593).—The process depends on the reduction of nitric acid by 
mercury or copper powder in the cold and the measurement of the nitric 
oxide produced. 

The ureometer already described (Abstr., 1909, ii, 826) is used for 
the estimation. The pipette of the instrument is first filled with the 
solution to be investigated. In the reaction flask is placed sulphuric 
acid diluted with half its volume of water and copper powder in excess. 
The flask is then closed and placed in a water-bath kept at atmospheric 
pressure. The air in the flask is replaced by hydrogen by connecting 
the third tube in the stopper to a hydrogen apparatus, and finally the 
third tube is connected to the pipette containing the nitrate solution, 
the pressure in the flask being at the same time made equal to that of 
the atmosphere by adjusting the manometer. The nitrate solution is 
now run into the flask, the latter being slightly shaken to facilitate the 
reaction, which is over in a few seconds. The volume of gas produced 
is determined by the change in pressure in the manometer. The 
apparatus is first calibrated by making a determination with a nitrate 
solution of known strength. 

For an apparatus of 130 c.c. capacity and a pipette holding 4 c.c., it 
is convenient to use nitrate solutions containing 2 to 4% of nitrates. 


i A, &. 


Pozzi-Escot’s and Devarda’s Methods for the Estimation 
of Nitrates. Epwarp Caney (Analyst, 1910, 35, 307—308).— 
Pozzi-Escot’s method for the reduction of nitric nitrogen to ammonia 
(use of aluminium-mercury couple: this vol., ii, 155) is untrustworthy, 
but, with a slight modification, Devarda’s aluminium process gives 
good results. 

The solution of the nitrate is treated in a Jena distilling flask with 
2 to 3 grams of an alloy composed of 45 parts of aluminium, 5 parts 
of zinc, and 50 parts of copper. Fifty c.c. of strong aqueous sodium 
hydroxide are added, and the flask is at once connected to the Kjeldahl 
distilling apparatus. After thirty minutes, when the reduction is 
complete, the contents are heated to boiling, and the ammonia is 
distilled in a current of steam and absorbed in standard acid as usual. 
Methyl-red is recommended as a suitable indicator. L. pE K. 


Estimation of Phosphoric Acid by means of Standard 
Silver Nitrate. Joun M. Wikre (J. Soc. Chem. Ind., 1910, 29, 
794—796).—A slight modification of Holleman’s silver process. The 
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phosphoric acid solution is rendered slightly alkaline with sodium 
hydroxide, using phenolphthalein as indicator, and the pink colour is 
then discharged with dilute nitric acid. A sufficient amount of V/10- 
silver nitrate is added, and then 10 c.c. of V/10-sodium acetate, and the 
pink colour is restored by cautiously adding WV/10-sodium hydroxide ; 
the final adjustment is then made with 1V/10-sulphuric acid. After 
diluting the whole to 150 c.c. and thoroughly shaking, the silver 
phosphate is removed by filtration, and in 100 c.c. of the filtrate the 
excess of silver is estimated by Volhard’s thiocyanate process. 

The process works well for calcium phosphates, but not with 
phosphates containing iron or aluminium. L. pe K. 


Analysis of Commercial Phosphates. Jonn M. WILKIE (J. Soe. 
Chem. Ind., 1910, 29, 796—799).—6°206 Grams of the phosphate are 
dissolved in nitric acid and diluted to 500 c.c. Ten c.c. (0°1241 gram) 
are transferred to a dish and evaporated nearly to dryness on the 
water-bath with addition of 5 ec. of JV-sulphuric acid. When the 
nitric acid has been expelled, a little water is added, and the whole 
again evaporated ; the contents are transferred to a Jena flask by means 
of water, and 24 c.c. of V/10-silver nitrate are added. The liquid is 
then titrated with V/10-barium hydroxide, using phenolphthalein as 
indicator. After adding 30 c.c. of V/5-sodium acetate, 10 c.c. of the 
solution are transferred to a 150 c.c. flask, and a little water, also 
a few drops of phenolphthalein, are added.! Sodium hydroxide solution 
is added until a permanent precipitate is formed, which is then redis- 
solved by addition of a few drops of dilute nitric acid; on adding 
25 ¢.c. of V/10-silver nitrate, the liquid should remain clear. Ten c.c. 
of V/10-sodium acetate are now added, and then JV/10-sodium 
hydroxide until a permanent pink colour is just developed ; 2 c.c. of 
V/10-sulphuric acid are added, and the whole is diluted to 150 c.c. 
After thorough mixing and filtering, the excess of silver is estimated 
in 100 ¢.c. of the filtrate by Volhard’s method. 

If bc.c. of V/10-barium hydroxide have been used in the first titration 
(allowing for the sulphuric acid added), and S c.c. of silver nitrate in the 
second, then: 

%CaO = (S — 5) 0°002805 x 100/0°12412 =(.S — bd) 2°26. 
%P,0, = S x 0°002367 x 100/0°12412 = x 1:907. 

If 6 is less than S/3, the only constituents are the di- and éri- 

phosphates, and these may be expressed as : 
% of CaHPO, =6 x 0°1361 x 100/0°12412 =b x 10°966. 
% of Ca,P,0, = (S — 36) 0°00517 x 100/0°12412 =(S — 36) 100/24. 

In this process any chlorides must either be expelled or otherwise 
allowed for, and such substances as bone-meal should be ignited 
previously to solution. L. DE K. 


New Calcium Chloride U-Tube. Ricuarp Minter (Chem. 
Zeit., 1910, 34, 649)—In order to lessen the liability to breakage, 
the two arms of the U-tube are bent so as to be in contact at the 
stoppered ends. C. H. D. 


Decomposition of Carbonates by Heating with Sodium 
Metaphosphate. WitHeLm BorTcER (Zeitsch. anal. Chem., 1910, 
49, 487—489).—Sodium metaphosphate, prepared by fusing sodium- 
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dihydrogen phosphate at a faint red heat until the weight is constant, 
is recommended instead of borax glass in the analysis of carbonates 
(estimation of carbon dioxide). Porcelain crucibles are not suitable 
for this process. L. pE K, 


Electroanalysis. Freperic 8. Kippine, Freperick M. PErkrn, 
GrorcE T. Bettpy, Tuomas M. Lowry, WitttAm J. Pops, and Henry 
J. S. Sanp (Brit. Assoc. Report, 1909, 144—145).—This report deals 
with the estimation of mercury by electro-deposition on gold, silver, 
platinum, and mercury cathodes. It is found that satisfactory 
results are only obtained when a mercury cathode is employed ; with 


the other metals the results are almost invariably too high. 
E. H. 


Analysis of Copper-Manganese Alloys. Direct Titration of 
Iron and Manganese Present in the Same Solution. E. 
AzzaRELLO (Atti R. Accad. Lincei, 1910, [v], 19, i, 552—555).—The 
following method has proved to be rapid and accurate for the analysis 
of alloys containing about 95% copper, 45% manganese, and smaller 
guantities of iron and lead. The alloy is dissolved in nitric acid, 
and the latter is then driven off by heating with sulphuric acid, 
and in the acid solution, previously warmed to 60°, the copper is 
estimated by electrolysis with a current of 0°3—0°'27 ampere per 
sq. dem. at 1°7—2°5 volts. The solution is treated with small 
quantities of 3% hydrogen peroxide to dissolve any precipitate of 
oxides of iron and manganese, and to destroy any permanganic acid 
which may have been formed. The excess of hydrogen peroxide is 
removed by the addition of the requisite quantity of /100-per- 
manganate, and the liquid is reduced with zine and titrated with 
permanganate. When the iron has been estimated in this way, the 
greater part of the acid is neutralised with sodium hydroxide, a slight 
excess of zinc oxide is added, and the manganese in the solution is 
then titrated with V/10-permanganate, allowance being made in the 
calculation for the manganese which has been added in the previous 
titrations. Rk. V. 8. 


Volumetric Estimation of Manganese. Z. KaARAoGLANoFF 
(Zeitsch. anal. Chem., 1910, 49, 419—424).—A modification of 
Volhard’s method (hot titration of manganous sulphate with per- 
manganate in presence of zinc sulphate) which does not work well in 
presence of iron, and has also other drawbacks. If, however, instead 
of the sulphate, the nitrate is taken, and about twice or thrice the 
weight of ferric nitrate is added, the titration gives good results. 
Instead of ferric nitrate, silver nitrate may be used with advantage for 
rapid work. 

Very unfavourable results are obtained by using free nitric acid or 
zine, aluminium, or barium nitrates, or by simply titrating the man- 
ganous nitrate without an additional salt. L. DE K. 


Rapid Method for the Detection and Colorimetric Estima- 
tion of Small Quantities of Vanadium in Steel. Pauit Siawik 
(Chem. Zeit., 1910, 34, 648).—For the detection of vanadium in steel, 
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0:25 gram of turnings is dissolvel in 4 c.c. of nitric acid, D 1°20, and 
warmed ; 0°3 gram of solid ammonium persulphate is then added, and, 
after heating until the evolution of gas ceases, the tube is cooled. On 
the addition of 3 to 4 ¢.c. of phosphoric acid, D 1°30, the yellow colour 
of the iron disappears, and the solution is pale pink. After stirring, 
3 to 4 ¢.c. of hydrogen peroxide are run in down the side of the tube 
from a pipette. A reddish-brown ring is formed, even by 0°01% of 
vanadium. The method becomes a quantitative one for steels contain- 
ing less than 0°5% of vanadium, a steel of known content of vanadium 
being used as a colorimetric standard, or a steel free from vanadium, 
together with a dilute titrated solution of vanadium, may be em- 
ployed. 

For the exact estimation of vanadium in steel, 20 grams of turnings 
are dissolved in 60 c.c. of sulphuric acid, D 1°20, and 200 c.c. of water, 
and the solution nearly neutralised while hot with zine oxide, the 
neutralisation being completed by adding zinc oxide, freshly precipi- 
tated with ammonia, until a slight turbidity remains. ‘After boiling 
for fifteen minutes in a covered beaker, the precipitate, containing the 
vanadium and a little iron, is collected, washed with hot water, dried, 
and ignited. It is then fused with sodium hydroxide and potassium 
nitrate, dissolved, and filtered. The vanadium is best estimated in 
the filtrate by precipitating with manganous chloride, dissolving the 
precipitate in hydrochloric acid, heating with sulphuric acid, and 
titrating with potassium permanganate. C. H. D. 


Separation of Bismuth from Lead and the Analysis of 
Bismuth-Lead Alloys. Harry F. V. Lirtte and Epwarp CaHEN 
(Analyst, 1910, 35, 301—306).—The process recommended by Benkert 
and Smith (double precipitation as bismuth formate: Abstr., 1897, ii, 
435) is found to give good results. When applying this to commercial 
alloys, the authors operate as follows: 

0:5—0°7 Gram of the sample is dissolved in a little nitric acid diluted 
with water, and any precipitate is collected, washed with hot dilute 
nitric acid (1:2), and then with water. It is then rinsed into a 
beaker with a little water, and heated for a few minutes with 25 c.c. 
of ammonium hydrosulphide. The solution is then filtered through 
the same filter, and the insoluble sulphides, after being washed, are 
dissolved in a little nitric acid, and the solution added to the main 
filtrate. This is then evaporated to a small bulk to expel most of the 
nitric acid, and, after neutralising as far as possible with solution of 
sodium carbonate, the bismuth is removed by boiling with sodium 
formate ; to completely free the precipitate from lead, a second treat- 
ment with sodium formate is necessary. The bismuth is finally 
weighed as phosphate according to Stiihler’s method (Abstr., 1907, 
ii, 655). 

In the filtrate from the bismuth, the lead is estimated in the usual 
way as sulphate ; the filtrate contains any cadmium which may then 
be precipitated as carbonate, and weighed as oxide, or it may be 
deposited electrolytically in presence of potassium cyanide. The tin 
may be deposited electrolytically from its ammonium sulphide solution, 
or else converted as usual into oxide, L, bE K, 
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Estimation and Separation of Palladium. ALExANDER GuTBIER 
and FERDINAND Fauco (Zeitsch. anal. Chem., 1910, 49, 492—493).— 
A correction of some statements in the authors’ paper on this subject 
(this vol., ii, 459). L, pe K. 


Method for the Complete Extraction of Chloroform Vapour 
from Air and for its Estimation. Maurice Niciovux (Bull. Soc. 
chim., 1910, [iv], '7, 561—567).—The air containing chloroform vapour is 
drawn by means of an aspirator up a glass-tube 1 metre long and 30 mm. 
wide, filled with glass balls, 3—5 mm. in diameter. Alcohol is allowed 
to run slowly down this tube, and in this the chloroform vapour dis- 
solves, and the solution is collected in a bottle at the base of the tube. 
A wash-bottle containing alcohol may be inserted before the extraction 
tube, so that the rate at which the air is drawn through may be 
estimated roughly. Finally, the alcohol in the wash-bottle is mixed 
with that in the receptacle, and the whole boiled with potassium 
hydroxide in a reflux apparatus, and the potassium chloride formed 
by the decomposition of the chloroform estimated by Mohr’s method 
after exact neutralisation. Air containing chloroform may be passed 
through this apparatus at the rate of 80 to 100 litres per hour without 
loss of chloroform. The apparatus may prove useful for other 
quantitative gas absorption work (compare Davis, Abstr., 1909, ii, 
615). T. A. H. 


Refractive Indices of Water-Alcohol Mixtures. D. Smpersky 
(Bull. Assoc. chim. Sucr. Dist., 1910, 2'7, 1168—1169).—The refractive 
index of a mixture of alcohol and water increases in proportion to the 
alcohol-content, the increase being about 0°0005 per degree of the 
Gay Lussac scale. A maximum value is reached at a concentration of 
85°69° Gay Lussac, the mixture then having nj” 1°36587; the value 
then diminishes as the percentage of alcohol increases, absolute alcohol 
having nj” 1°36229, a value also shown by a mixture reading 59'23° Gay 
Lussac. Solutions containing more than 50% of alcohol should, there- 
fore, be diluted with a known quantity of water before the alcoholic 
strength is estimated by means of the refractometer (compare Abstr., 
1907, ii, 821). 


New Method for the Estimation of Glycerol in Wines. 
Constantin Biys (Compt. rend., 1910, 151, 80—81).—Fifty c.c. of 
wine (25 c.c. if the density is less than 5° Beaumé) are neutralised 
with barium hydroxide and concentrated, below 70°, to a syrup. 
Sand is added, and the glycerol extracted with 40—50 c.c. of acetone 
on a water-bath below 56°. The process is repeated until the filtered 
liquid amounts to at least 200c.c. Two aliquot portions are evaporated 
without boiling, and the sugars determined in one by Fehling’s solution. 
The other portion is dissolved in five times its weight of water, and treated 
with solid barium hydroxide (4/5th of the weight of the sugar). Sand 
is then added, and the mixture extracted four times with 25 c.c. of 
acetone. The extract is evaporated at 56°, dried at 60—65°, and 
weighed. If the wine contains less than 5% of sugar, the first 
extraction is unnecessary. W. O. W. 


ANALYTICAL CHEMISTRY. ui. 757 


Potassium Ferrocyanide as an Indicator in the Estimation 
of Dextrose. Errore Sexvatici (Bull. Assoc. chim, Sucr, Dist., 1910, 
27, 1179—1184).—The following manner of employing potassium 
ferrocyanide as an indicator of the end-point of the titration of 
Fehling’s solution with dextrose solutions is recommended. Ten c.c. 
of Fehling’s solution, 10 c.c. of water, and 10 cc. of a 1°5% potassium 
ferrocyanide solution are placed in a test-tube 25 cm. long and 3 cm. 
in diameter, boiled, and the dextrose solution is run in from a burette, 
the contents of the tube being maintained at a boiling temperature 
during the whole of the time taken for the titration. When all the 
cupric salt has been reduced by the added sugar, the mixture becomes 
quite colourless, W. P.S. 


Bang’s Method of Estimating Sugar, and the Preservability 
of the Reagents Employed in Titration. A.C. ANDERSEN (Biochem. 
Zeiisch., 1910, 26, 157—164).—It was found that Bang’s hydroxylamine 
solution can be kept without appreciable change for prolonged periods 
if protected from light, whereas the copper solution undergoes change 
when kept both in the light and in the dark, and more rapidly in the 
former condition than in the latter. 8. B.S. 


Colorimetric Method of Estimating Small Quantities of 
Sugar by means of the a-Naphthol Test. Roznert Fraitone (Bull. 
Assoc. chim. Sucr. Dist., 1910, 27, 1188—1190).—The author recom- 
mends the preparation of photographic standards for use in comparison ; 
for this purpose, solutions containing known quantities of sugar are 
treated with the reagent and sulphuric acid, definite proportions of 
each being employed (2 c.c. of sulphuric acid, 1 c.c. of the sugar 
solution, and 4 drops of a 2°5% a-naphthol solution). The colorations 
produced are then suitably illuminated and photographed on an 
autochromatic plate (Lumiére). The coloration obtained with any 
sugar solution under examination is compared with these photographic 


a 


standards. W. P.S. 


Estimation of the Total Soluble Fatty Acids in Fats. 
Aubert Bruno (Ann. Falsif., 1910, 3, 238—239).—The process 
described is a continuation of the method usually employed for the 
estimation of the saponification number of fats. After the final 
titration, the addition of the titration acid is continued until a 
quantity, exactly equivalent to the amount of alkali used, has been 
added to the solution. Hot water is then added to the mixture 
(which should be contained in a flask graduated at 151°8 cc. at a 
temperature of 50°) until the volume of the whole measures 151°8 c.c. 
at 50°. After mixing, the liquid is cooled, filtered, and the soluble 


fatty acids are titrated in an aliquot portion of the filtrate. 
W. P.S. 


A New Method for Estimating Fat and Fatty Acids in 
Feces. Orto Foun and A. H. Wentworts (J. Biol. Chem., 1910, 
yA 421—426).—The dried material is pulverised and extracted with 
a mixture of ether and hydrochloric acid for twenty hours ; the residue 
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of the extract is extracted with light petroleum, and the residue 
of this extract is weighed ; this gives the total weight of neutral fats 
and fatty acids. It is dissolved in benzene, a’ few drops of 0:5% 
alcoholic solution of phenolphthalein added, and the mixture heated 
to near its boiling point. It is then titrate with a standard sodium 
ethoxide solution until the maximum colour of the indicator is 
obtained ; this gives the total fatty acid (both that free and that 
present in the form of soaps). The neutral fat is obtained by sub- 
tracting the value of the second estimation from the first. - It is not 
regarded as possible to determine the free fatty acids and the soaps 
separately. Increase in the total fats of the feces is mainly due to in- 
crease of the fatty acid, and this is mainly stearic acid. W. D. H. 


A Simple Apparatus for Bromination. Henrik Butt and 
Ler SartTuHER (Chem. Zeit., 1910, 34, 649).-The apparatus is specially 
designed for the preparation of the bromides of unsaturated fatty acids. 
The brominating flask is placed in an inclined position, and is provided 
with a glass tubular stirrer, expanded into a spoon at the lower end 
and slightly bent. The stirrer is fitted with a pulley and is mechani- 
cally driven, and the bromine is allowed to fall through it from a 
capillary tube, so that 1 c.c. is admitted in about eight minutes. 
Control analyses are given to show the accu cy of the estimation of 
unsaturated acids by means of it. C. H. D. 


Estimation of Tartaric Acid in Wine Froducts. ConsTanTin 
Brys (Bull. Soc. chim., 1910, {iv],'7, 697—699).-—The process is designed 
to avoid the errors of Goldenberg and Géromont’s method (Abstr., 
1898, ii, 465, 545), and depends on the decomposition of the crude 
tartrate with hot dilute sulphuric acid, extraction of the tartaric acid 
by means of a mixture of alcohol and ether, decomposition of any 
ethyl tartrate formed by ebullition with excess of potassium hydr- 
oxide in alcohol, and precipitation of the tartaric acid as potassium 
hydrogen tartrate by the addition of acetic acid. The precipitated 
t trate is finally titrated with standard alkali, using phenolphthalein 
as indicator. Precise details and quantities of reagents to be used are 
given in the original. T. A. H. 


Conventional Methods for the Analysis of Materials 
[Tartrates] Adopted by the Seventh International Congress 
of Applied Chemistry. P. Caruzs (Bull. Soc. chim., 1910, [iv], 7, 
586—588).—From a thoroughly representative sample of known 
weight the grosser impurities are picked out and weighed. The 
residue is broken up so as to pass through a 0°5 mm. sieve and then 
ground. The potassium hydrogen tartrate is determined by placing 2°35 
grams in 400 c.c. of water in a 500 c.c. flask, boiling for five minutes, 
cooling, and making up to 500 c.c. The flask is then shaken, and the 
contents filtered. Of the filtrate, 250 cc. are heated to boiling in 
a porcelain dish and titrated, using WV/4-potassium hydroxide with 
litmus paper as indicator, a similar determination with pure potassium 
bydrogen tartrate being made at the same time as a control. 

For the estimation of “total tartaric acid,’ 6 grams of material 
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containing over 45%, or 12 grams of poorer material are thoroughly 
mixed with 18 c.c. of hydrochloric acid (D 1°10) in a 200 c.c. beaker, 
macerated during ten to fifteen minutes, washed into a measuring 
flask, made up to 200 c.c., and 100 c.c. collected in a dry, conical 
flask, after filtration through dry paper. Thisis heated to boiling, and 
10 ce. of a solution of potassium carbonate (D 1:49) added gradually. 
The mixture is shaken, slowly heated, and finally boiled during twenty 
minutes. The contents are then cooled, made up to 200 c.c., filtered 
through dry paper, and 100 c.c. of the filtrate are evaporated to 15 c.c. 
in a porcelain capsule. To this, 3°5 c.c. of glacial acetic acid are added 
in drops, and the mixture stirred during five minutes. After ten 
minutes, 100 c.c. of alcohol of 95° are added with continuous agitation, 
and, after standing ten minutes, the precipitate is collected, washed 
with alcohol until the latter is no longer acid, and the filter paper and 
precipitate transferred to a porcelain capsule containing 200 to 300 c.c. 
of water, boiled, and then titrated with 1/4- or V/5-potassium 
hydroxide solution, using litmus paper as indicator. Deduction must 
be made from ithe percentage of “total acid” found, for insoluble 
matter not reckoned in making up the volume of the solution ; the 
corrections are given in brackets after the percentages to which they 
correspond: 20 (0°8), 30 (0°7) 40 (0°6), 50 (0°25), 60 (0°15), 80 (0°10). 
T. A. H. 


Detection of Glycuronic Acid in Urine. Guipo GoLpscuMIEDT 
(Zettsch. physiol. Chem., 1910, 67, 194).—The author’s test for glycuronic 
acid (this vol., ii, 555) is interfered with by the presence of nitrates, 
which by themselves give a very similar colour. Réhmann has 
described nitrates in human urine, which come from the food, but they 
are absent from the urine of rabbits and dogs. In man, a pitrate- 
free diet can easily be adopted in laboratory and clinical work. In the 
present research no nitrates were found in the urine of man, cat, dog, 
or rabbit. 


Estimation of Hydrocyanic Acid in the Blood and Tissues 
After Death. Avueustus D. Water (Proc. physiol. Soc., 1910, 
xlvii—xlix ; J. Physiol., 40).—The method is colorimetric, and is based 
on the method of Hlasiwetz as recently applied by Guignard. A 
colour scale is prepared by mixing dilute hydrocyanic acid and picrate 
mixture in various concentrations, and the estimation is made by 
matching the colour given by the fluid under investigation, or of its 
distillate, with picrate mixture, with that of the colour scale. 

W. D. H. 


Estimation of Benzoic Acid in Foods. Forke H. van per LAAN 
and H. Typens (Chem. Weekblad, 1910, '7, 603—615).—Fifty te seventy 
c.c. of the aqueous alkaline extract are acidified with dilute sulphuric 
acid, a few drops of alcohol are added, and the benzoic acid is extracted 
by means of 60 c.c. of benzene in a suitable extraction apparatus. 
After five hours, the benzene is washed twice with 5 c.c. of cold water 
to 1émove other acid substances, and then titrated with V/10-or V/50- 
alkali, using phenolphthalein as indicator. After adding a few more 
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c.c. of alkali, water is added, and, after shaking, the alkaline layer is 
drawn off. The solution is then acidified with a few c.c. of dilute 
sulphuric acid, and the benzoic acid extracted by shaking with 50 c.c. 
of ether ; the ether is decanted into a long, narrow beaker containing 
5—10 c.c. of water, and allowed to evaporate, when erystals of the acid 
will become visible on the sides of the beaker. A few drops of the 
aqueous liquid are then tested for the possible presence of salicylic acid 
by means of a drop of 1% ferric chloride. If this is absent, the presence 
of benzoic acid may be confirmed by warming for ten minutes with 
2 c.c. of 0°5% hydrogen peroxide, and, after cooling, testing with ferric 
chloride, which will then give the characteristic violet colour. If 
salicylic acid is present, the process is modified as follows : 

The benzene solution is titrated for the joint acids, then rendered 
alkaiine, and the aqueous layer is separated from the benzene. 

After carefully neutralising with V/10-sulphuric acid, the solution 
is made up to 100 c.c., and in an aliquot part the salicylic acid is 
estimated colorimetrically by means of ferric chloride. 

If by way of a check it is desired to estimate the benzoic acid directly, 
it may be isolated in a pure condition by acidifying the remainder of 
the liquid and shaking with ether. On evaporating the ether, the 
residue may be freed from salicylic acid by warming with a slight 
excess of alkaline permanganate, which does not affect the benzoic 
acid. After removing the excess of permanganate by means of 
sulphurous acid, the benzoic acid may be recovered from the acidified 
liquid by extraction with benzene, and then be again titrated. If 
“saccharin” is also present, the method becomes more complicated, 
and steam distillation must be resorted to. L. DE K. 


Estimation of Salicylic Acid by Distillation of its Dilute 
Aqueous Solutions. Norn C. Cassan (Chem. News, 1910, 101, 
289).—The estimation of salicylic acid in such liquids as wine, etc., 
by extraction with a solvent is often vitiated by the simultaneous 
extraction of other substances ; further, when an attempt is made to 
separate the salicylic acid by distillation, very variable results are 
obtained, owing to the fact that many organic substances have an 
inhibitory effect on the distillation of the acid. The author therefore 
recommends the following process, which is a combination of the 
extraction and distillation methods. The salicylic acid is first 
extracted from the wine by means of chloroform, and the chloroform 
solution is then shaken several times in succession with dilute alkali 
solution in order to obtain the salicylic acid in aqueous solution. The 
alkaline solution is acidified with phosphoric acid and distilled, the 
salicylic acid passing over into the distillate being estimated colori- 
metrically. When 90 per cent. of the solution is distilled, from one- 
fifth to one-sixth of the salicylic acid present is found in the distillate ; 
the quantity found is therefore multiplied by the factor 5:5 to obtain 
the amount present originally. W. P. 8. 


Determination of Aldehydes in Distilled Liquors. Marrano 
VivENcIOo DEL Rosario (Philippine J. Sci., 1910, 5, 29—32).—The pro- 
cess is a modification of Ripper’s method. Twenty-five c.c. of the alde- 
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hyde solution, which must contain about 0°5% of the aldehyde, are mixed 
with 50 c.c. of 4% potassium hydrogen sulphite in an Erlenmeyer flask, 
which is stoppered and set aside for fifteen minutes, being occasionally 
shaken. Meanwhile, 50 c.c. of the sulphite solution are titrated by 
V/10-iodine and starch paste. At the expiration of the fifteen minutes, 
the mixture is also titrated. The difference between the two titres is 
a measure of the bisulphite combined with the aldehyde. The 
amount of aldehyde is given by the expression M/20,000, where M 
is the molecular weight of the aldehyde, and m is the number of c.c. of 
V/10-iodine used. C. 8. 


Detection of Hexamethylenetetramine in Musts and Wines. 
Bonis (Ann. Falsif., 1910, 3, 250—253).—The test described by 
Voisenet (this vol., ii, 466) was found to be quite trustworthy; as 
small traces of formaldehyde may be found in the distillate from wine 
which has not been treated with hexamethylenetetramine (these traces 
being formed when an acid, saccharine liquid, such as wine, is heated), 
it is doubtful whether there is any practical advantage in using a test 
as sensitive as the one in question ; erroneous conclusions may be 
formed should a mere trace of formaldehyde be detected. The usual 
magenta-sulphurous acid reagent is sufficiently sensitive for all ordinary 
purposes, and the coloration it yields is characteristic of formaldehyde 
if the test be applied in sulphuric acid solution. W. RS 


The Influence of Urea on the “istimation of Amino-acids by 
Formaldehyde. L. pe Jager (Zeitsch. physiol. Chem., 1910, 67, 
105—114).—The explanation given by Henriques and Sédrensen why 
the formaldehyde method gives too low results in mixtures of ammonia 
and amino-acids is correct. It does not, however, appear necessary 
that methyleneimine should be first present, for probably ammonia and 
ammonium compounds have the same action. Other amino-compounds 
are also able to effect an exchange of NH, for OH. The addition of 
urea inhibits the opposing action of ammonia compounds and amino- 
acids. The practical outcome is that in urine, the method gives correct 
results. W. D. 4H. 


Analysis of Ferrocyanides. Harotp G. Cotman (Analyst, 1910, 
35, 295—301).—A reply to Skirrow (this vol., ii, 361). The Feld 
magnesium chloride process as used by the author (ibid., 1908, 33, 
261) has again proved to be very satisfactory. L. pE K, 


The Iodometric Estimation of Potassium Ferro- and Ferri- 
cyanide. Werner Mecktensure (Zeitsch. anorg. Chem., 1910, 67, 
322—33%).—Potassium ferricyanide may be estimated:by the iodometric 
method, according to the equation K,Fe(CN),+ KI=K,Fe(CN), +1, 
in the presence of a zinc salt. The salt to be analysed (0°5—1°5 gram) 
is dissolved in 500—750 c.c. of water, and 10—15 c.c. of concentrated 
hydrochloric acid are added. The addition of 10—15 grams of 
potassium chloride renders the precipitate less colloidal. After adding 
10—20 c.c. of a 10% solution of potassium iodide and 10 c.c. of a W/1- 
solution of zinc sulphate, the liquid and precipitate are allowed to 
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remain for three minutes in a stoppered flask, starch solution is then 
added, and nearly a sufficient quantity of V/10-sodium thiosulphate. 
After three minutes the titration is completed. The results are 
slightly (0°1%) too low, owing to adsorption by the precipitate. Similar 
results are obtained in acetic acid solution. 

Potassium ferrocyanide may be estimated in the same way if 
previously oxidised. The solution in hydrochloric acid, as above, is 
oxidised with approximately /10-permanganate solution, the excess 
being removed by cxalic acid. ‘The estimation then proceeds in the 
usual way. 

Potassium ferrocyanide may be estimated directly by the following 
method. The salt is dissolved in 600—800 c.c. of water and 10—15 c.c. 
of concentrated hydrochloric acid ; a concentrated solution of 15—20 
grams of sodium acetate is then added, and /10-potassium perman- 
ganate solution is run in until the red colour persists. Ten cc. 
of 10% potassium iodide solution are added, followed by starch, 
and, after three minutes, the iodine is titrated with V/10-sodium thio- 
sulphate. Acetic acid usually contains reducing substances, and should 
not be used. 

Pure potassium ferrocyanide is prepared by dissolving repeatedly in 
water and precipitating with alcohol. 

When both ferricyanide and ferrocyanide are present, sodium acetate 
is added to the hydrochloric acid solution, and the ferrocyanide is 
estimated by the permanganate method. Hydrochloric acid, potassium 
iodide, and zine sulphate are then added, and the total ferricyanide is 
estimated as described above. C. H. D. 


Strzyzowski’s ‘Double Ureometer.” 0. von SPminDLER 
(Chem. Zentr., 1910, 1, 1549—1550; from Schweiz. Woch. Chem. 
Pharm., 1910, 48, 91—93).—The author duplicates his apparatus 
and carries out an estimation with a known quantity of urea 
(2—5 c.e. of a 1% solution) simultaneously with the estimation proper. 
In this way the necessity is obviated for the temperature and pressure 
corrections and for allowance for undecomposed urea. The nitrogen is 
collected in graduated tubes immersed in water, both tubes being in 
the same water vessel. E. J. R. 


The Estimation of Ammonia and Urea in Blood. CHar.es 
G. L. Woir and McKim Marriot (Biochem. Zeitsch., 1910, 26, 
165—170).—The ammonia and urea were estimated in the same 
portion of the blood. After defibrination and filtration, 50 c¢.c. of 
saturated sodium chloride solution were added to 100 c.c. of blood, and 
to this mixture were added,with constant stirring, 250 c.c. of methyl 
alcohol. The liquid was then filtered off from the precipitate through 
a Lében pressure filter, and the filtrate placed for. some time in an 
ice-chest and then filtered from the small deposit which settled. In 
100 c.c. of this filtrate, the ammonia was estimated by the addition of 
10 c.c. of 2N-sodium carbonate solution, and evaporation in a vacuum, 
the ammonia thus set free being collected in Drechsel flasks containing 
V/50-sulphuric acid. The amount thus obtained could then 
be estimated by titration. In the residual liquid which was not 
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evaporated off,the urea could be estimated by either the Folin 
magnesium chloride method, or the Pfliiger-Schéndorf phosphoric acid © 
method. The ammonia estimations gave satisfactory results, whereas 
the urea estimations were not quite so concordant. 8. B.S. 


A Reagent for the Biuret Test. Wiututam J. Gres (Proc. Amer, 
Soc. Biol. Chem., 1909; J. Biol. Chem., 1910, '7, 1x).—The reagent 
recommended consists of a 1% solution of potassium hydroxide, treated 
with sufficient 3% copper sulphate to impart a slight blue colour 


to the solution. All the required copper is held in solution. 
W. D. H. 


Estimation of Caffeine in Kola, Dusvienes (J. Pharm. Chim., 
1910, [vii], 2, 20—22)—Fifteen grams of the dried Kola powder are 
mixed with 10 grams of magnesium oxide, and enough water is then 
slowly added to get a semi-liquid paste. The whole is left in a warm 
place, with occasional stirring, until the mass has become perfectly 
dry. It is then placed in a percolator and moistened with 30 ce. 
of chloroform. After three or four hours, the chloroform is drawn off 
and the mass exhausted by percolating six times in succession with 
20 c.c. of chloroform, The chloroform is then allowed to evaporate in 
a tared dish or recovered by distillation, and the caffeine is dried in 
the water-oven and weighed ; it should be quite white. L. DE K. 


Detection of Morphine in Organs. GuNNER JORGENSEN 
(Zeitsch. anal. Chem., 1910, 49, 484—486).—In the usual process for 
the detection of morphine, the acid liquid is first shaken with pure 
ether (or other solvent) to remove impurities, and, after rendering 
alkaline, the alkaloid is extracted with hot amyl alcohol, ethyl acetate, 
or chloroform containing alcohol. 

The author, however, prefers using, instead of these solvents, ether 
containing 1 to 15% of alcohol ; as morphine is but sparingly soluble 
therein, the extraction should be repeated ten times, but a very pure 
alkaloid is obtained. If highly coloured liquids have to be extracted, 
it is better to use amyl alcohol first; the solution is then shaken 
with acidified water, and from this the morphine is recovered by the 
ether-alcohol mixture as directed. L. DE K. 


Estimation of Morphine in Cases of Poisoning. Cares R. 
Sancer and Wiis A. Boueuton (Proc. Amer. Soc. Biol. Chem., 1909 ; 
J. Biol. Chem., 1910, '7, xxxvii—xxxix).—Kobert’s test may be made 
approximately quantitative. The morphine residue is treated with 
a few drops of a dilute solution of formaldehyde in sulphuric acid ; 
after a time the blue residue is diluted, neutralised with sodium 
hydroxide, and the resulting brown solution is made up to a definite 
volume in a Nessler tube. Comparison standards are made by treating 
known amounts of morphine in the same way. W. D. H. 


Analysis of Proteins. Txomas B. Oszorne and D. BrezsEe Jones 
(Proc. Amer. Soc. Biol. Chem., 1909 ; J. Biol. Chem., 1910, '7, viii—ix). 
—Loss may result from incomplete hydrolysis, formation of humin, 
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incomplete separation of glutamic acid, and incomplete esterification. 
Analysis of a mixture of pure amino-acids in the same proportion as 
they were obtained from zein showed that a loss of from 28 to 57% 
may occur. W. D. H. 


Estimation of Peptide Compounds in Proteins and in Their 
Cleavage Products. Vatprmar Henriques and J. K. GsatpBAk 
(Zettsch. physiol. Chem., 1910, 67, 8—27)—Experiments have shown 
that when Witt’s peptone is evaporated twice to dryness on the water- 
bath there is still some nitrogen present as peptide nitrogen (some 
19°2% of the total originally present). 

Complete hydrolysis can be brought about by boiling with 20% 
hydrochloric acid for twelve hours. 

The same holds good for many other proteins, but in the case 
of egg-albumin the hydrolysis is not complete even after twelve hours’ 
boiling with concentrated hydrochloric acid. With substances which 
are readily hydrolysed, or which have previously undergone prolonged 
hydrolysis with enzymes, six hours’ boiling is sufficient to complete 
the hydrolysis. Complete hydrolysis can also be brought about by 
heating at 150° for 1°5 hours, or at 120° for three hours, in sealed 
tubes with 3N-hydrochloric acid. Sulphuric acid is not so efficient. 

In all cases the total nitrogen present as amino-acids and as 
ammonia was estimated by Sérensen’s formaldehyde titration method, 
the ammonia then estimated by distillation under reduced pressure 
with methyl alcohol and barium hydroxide, and the amino-acids by 
difference. The process of heating with hydrochloric acid at 150° or 
180° tends to increase the amount of ammonia nitrogen beyond the 
value obtained by merely boiling with hydrochloric acid. Tempera- 
tures above 150° should not be used, as under such conditions the 
amino-acids are liable to undergo secondary decompositions. 

Attention is called to the fact that Abderhalden had drawn the 
conclusion that proteins can be completely hydrolysed by contact with 
trypsin and erepsin for several months. 

The authors’ experiments show that this is not so, and that the 
products still contain peptide compounds. J.J.8. 


The Use of Invertase in the Determination of the 
Alkalinity or Acidity of Biological Fluids. C. 8. Hupson and 
Wittiam Sarant (Proc. Amer. Soc. Biol. Chem., 1909; J. Biol. Chem., 
1910, '7, xiii).—Yeast invertase loses on dialysis its acid and most of its 
activity ; the latter returns on the addition of acid. If its activity in 
water is taken as 300, in various bloods this is lowered to figures varying 
from 266 (dog’s blood) to 69 (pig’s blood). If blood is dialysed, it 
loses the power of lowering the activity of invertase, showing that the 
lowering is due to salts. W. D. H. © 
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The Relative Duration of the Rays of Calcium in the 
Spark with Self-Induction. Gustave A. Hemsatecn (Compt. 
yend., 1910,151, 220—223).—By the use of a method previously 
described (Compt. rend., 1905, 141, 1227; 1910, 150, 1743), the 
relative duration of the calcium rays has been measured. For the 


“arc” rays the time of duration is, as in the case of iron, nearly . 


proportional to their intensity, and varies between 93 and 233 micro- 
seconds. The coefficient of augmentation produced by increasing the 
capacity from 0°0023 to 0°012 microfarad was nearly the same 
(1:4 to 1°5) for all rays except the strongest, 4227, for which it was 1°25. 
The duration of the “spark” rays was shorter, considering their 
intensity, than the “arc” rays, the most brilliant of all having shorter 
duration than many of the “arc” rays. For the impurities, strontium 
and aluminium, the duration of certain rays was also determined, and 
as these sometimes differ from the rays of the pure substance, useful 
indications may in certain cases result from the method in analysing a 
substance containivg unknown impurities. 


Phosphorescence. Gerorces Ursain (Bull. Soc. chim., 1910, [iv], 
7, i—xiii).—A lecture delivered before the French Chemical Society. 
E. H. 


A Photographic Method of Recording a-Particles. Wu.itAm 
Duane (Compt. rend., 1910, 151, 228—230 *).—In the method described, 
the image of a gold-leaf of a sensitive electroscope is thrown by means 
of a Nernst lamp and lens on a slit, behind which a Kodak film 
is moved transversely to the slit by clockwork. The connecting wire 
to the electroscope passes through an ionisation chamber containing 
polonium (which discharges it after each charge) to the electrode of a 
small ebonite box of less than 1 c.c. volume, into which a-particles 
enter through a small hole in the bottom covered with thin mica, and 
which is exhausted to 1 or 2 cm. pressure. The bottom of the box is 
of metal connected to a high tension battery of accumulators, the 
potential being arranged so that a spark just does not pass. By this 
modification of Rutherford and Geiger’s apparatus, a photographic 
record of the sudden movements of the gold-leaf produced by the 
individual a-particles is obtained. Specimen portions of the film with 
and without a source of a-particles show the effect of the latter with 
great clearness. F. 8. 


The £-Activity of Uraninite, Stewart J. Lioyp(J/. Physical Chem., 
1910, 14, 509—527),—The percentage (-activity contributed by the 
B-ray constituents of uraninite has been found to be: 


Total 95:2%. 


* and Le Radium, 1910, 8, 196—198. 
VOL. XCVIII. ii. 
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The electroscope employed was a cylinder 40 cm. high and 40 cm. 
diameter. The B-activity of the powdered uraninite was corrected for 
absorption in the substance by extrapolating the curves of activity, 
obtained with increasing thickness of films, back to the origin, and for 
loss of emanation from the powdered uraninite which was measured. 

The proportions due to uranium-X and radium-B and -C were 
obtained by comparing the f-activities of these substances obtained 
from known quantities of uranium and radium. Many observations 
on the separation of uranium-X from uranium and impurities are 
described. Stirring soot, obtained freshly from the burning of 
naphthalene, into acetone solution of uranyl aitrate, extracting the 
soot with hydrochloric acid, adding iron, and precipitating the iron 
and uranium-X with excess of ammonium carbonate, gives good 
results. The only way of freeing ammonium-X from iron is to dissolve 
in concentrated hydrochloric acid, and to extract with freshly distilled 
ether saturated with hydrogen chloride, when the uranium-X is left 
in the aqueous solution. In the electroscope employed, 26°7% of the 
total ionisation due to uranium-X was contributed by the soft B-rays, 
and these are not included in the foregoing table. The existence of 
radio-uranium is questioned. Measurements of the active deposit 
produced by the emanation of a known quantity of radium gave the 
proportion of B-rays due to radium-B and -C’ together, that due to the 
latter alone being determined by volatilising the former at 700°. The 
radic-lead was chemically separated from uraninite with added lead, 
and left to accumulate the equilibrium amount of radium-/, which was 
then separated from the lead solution by adding a drop of iron 
and sodium hydroxide in excess, when the radium-Z remains undissolved 
with the iron. The f-rays of uraninite, in the electroscope used, gave 
an ionisation equal to the a-rays of 23:5 sq. cm. of a thick film of U,0,. 

F.S. 


The Experimental Testing of the Question of the Nature of 
the y-Rays. II. Econ R. von Scuweipier (Physikal. Zeitsch., 1910, 
11, 614—619. Compare this vol., ii, 376).—In a further purely 
theoretical discussion of the nature of the variations in the intensity 
of y-rays from instant to instant to be expected on the various 
‘* corpuscular” and “impulse” theories, various criticisms of the first 
paper, resulting from a correspondence with Sommerfeld, Planck, 
Bragg, and Campbell, are taken into account, and these modify the 
earlier conclusions, The most important refer to the possibility that, 
in addition to the other probability variations, the number of pairs of 
ions produced by the individual y-ray in the gas may vary (Campbell), 
and to the established fact that the y-ray ionisation is largely, if not 
wholly, due to the soft secondary radiation and not to the primary 
radiation directly (Bragg). The various hypotheses are reviewed in 
detail, and the nature of the variations theoretically to be expected in 
each case worked out. The conclusion is drawn that an experimental 
means of testing the two theories is not possible if the y-ray ionisation 
is produced by secondary rays, although the absolute magnitude of 
the variations of ionisation is within the | limit of experimental detection 
whichever theory is correct, F. 8. 
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The Helium in Recent Minerals. Arnatpo Piurti (Le Radium, 
1910, '7, 178—179).—Other investigators previously have not detected 
helium in the strongly radioactive minerals carnotite, torbernite, and 
autunite (compare Bordas, Abstr., 1908, ii, 505). 

With the apparatus described in a previous paper (Le Radium, 
1910, '7, 142), the spectrum of helium was clearly detected in the two 
first, but not in the last, quantities of 3 grams being employed. The 
limit of detection is given as 0°036 cu. mm. of helium. In the very 
interesting cases of minerals, which are strongly radioactive, formed 
in contemporaneous eruptions of Vesuvius, the presence of helium 
could not be detected. The activity of the minerals formed in the 
eruption of 1906 (cotunnite and galena) has been shown to be due to 
radium-D, -#, and -F only, and it is reasonable to draw the conclusion 
that sufficient time has not elapsed for a detectable quantity to have 
accumulated. In galena from the more ancient lava of Monte Somma, 
neither helium nor radioactivity could be detected, nor in titanite 
(0°32 gram) from Ischia, which was radioactive, F, 8. 


The Density of the Radium Emanation. Sire WILLIAM 
Ramsay and Ropert WaytLtaw Gray (Compt. rend., 1910, 151, 
126—128).—The volume of the emanation used has been calculated 
from the value previously found for the volume in equilibrium with 
1 gram of radium (0°601 cu. mm.), and in no case exceeded 0°1 cu. mm. 
This was weighed sealei up in a small capillary tube on a quartz 
balance of which the sensitiveness exceeds the half-millionth of a 
milligram (compare Steele and Grant, Abstr., 1909, ii, 876), in which 
the pressure of the air in the balance case was adjusted, and the 
buoyancy of a small sealed quartz bulb containing air used instead of 
weights. The tip of the capillary was then broken, and its weight 
again taken. Five measurements of the density are given, in which 
the weight of the emanation found was of the order of 6 x 10-7 gram, 
and values for the molecular weight between 216 and 228 were obtained. 
The mean value was 220. There is now therefore no doubt that the 
true atomic weight is 222°5, as deduced from the disintegration theory 
by subtracting from the atomic weight of radium 226°5, the weight of 
the atom of helium 4 expelled as an a-particle. To put the radium 
emanation in its proper place as the second member in the series of 
inactive gases after xenon, the name Viton, symbol Ni, is proposed. 


The Slow Precipitation of .Radium Sulphate. Lion 
Kotowrat (Le Radium, 1910, '7, 157—159).—A series of experi- 
ments has been made with a dilute solution of pure radium chloride 
after addition of sulphuric acid and filtration, to investigate the slow 
continuous diminution in the rate of production of emanation in the 
solution observed by Mme. Curie. It was found that after some 
weeks, when the rate of production had fallen to about one-half 
the initial value, heating to 70° before the test increased the amount 
of emanation evolved enormously. Heating and removal of the 
emanation before the time of accumulation for the test resulted in a 
nearly normal result. In aseries of tests in which the temperature at 
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the test was lower than at the preceding test, the quantity of emana- 
tion steadily diminished. The results obtained agree quantitatively 
with the view that an invisible precipitate of radium sulphate slowly 
forms in the solution, and from this precipitate the emanation is not 
all liberated, but accumulates. On heating the emanation is obtained, 
not only from the solution, which is formed during the period of 
accumulation between the tests, but also from that part of the 
precipitate, soluble at the higher, but insoluble at the lower tempera- 
ture, which has been accumulating since the precipitate was formed. 
There is therefore no necessity for supposing that a new member 
exists, intermediate in the series between radium and its emanation 
(radium-X). A perfect analogy exists between the phenomena 
observed in solutions and in solids (Kolowrat, this vol., ii, 91). 
F. S. 


The Constituents of the Induced Activity of Actinium. 
Mile. L. Buanquies (Compt rend., 1910, 151, 57—60; Le Radium, 
1910, '7, 159—162. Compare Abstr., 1909, ii, 634).—Further experi- 
ments are described to test the view that the a-rays of actinium-B 
are complex and derived from two consecutive changes. The supposed 
product of actinium-B is termed actinium-B’, The active deposit of 
actinium electrolysed in hydrochloric acid solution gave on the 
cathode a product decaying rather more rapidly during the first 
minute than would be the case if it consisted of actinium-B. The 
effects observed were small, but a period of about 2°25 minutes is 
attributed to the new substance. The recoil product from the 
active deposit consists mainly of actinium-C with some actinium-A. 
It decays at first rather more rapidly than the latter, which may be 
due either to actinium-JB’ recoiling from actinium-Z, or to the latter 
removed mechanically like actinium-A, so this evidence is equivocal. 
The scintillations produced by the active deposit placed at a fixed 
distance from the zinc sulphide screen, the pressure of the gas in 
the apparatus being varied, were compared with those produced by 
polonium. 

Ata pressure 1 cm. below that which caused the scintillations to 
disappear, increase of pressure caused between two and three times 
more rapid diminution of the number of scintillations in the case of 
actinium than in that of polonium. This is well in agreement with 
what is to be expected on the view under consideration. The analogy 
between actinium and thorium, and the largé proportion of double 
scintillations observed with the active deposit of actinium (compare 
Geiger and Marsden, this vol., ii, 92), also supports the view, although 
it has not been possible to obtain as yet any complete proof of its 
correctness. ; 


Radioactivity of the Mineral Springs of Switzerland. 
Emanation Content of the Water. II. Atrrep Scuweirzir 
(Arch. Sci. phys. nat., 1910, [iv], 30, 46—66. Compare Abstr., 1909, 
ii, 363).—The previous investigations have been continued on many 
new springs with improved apparatus, designed for use with hot 
waters, in which the latter are contained during measurement in an 
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hermetically closed vessel. Three new springs containing notable 
quantities of emanation have been found. One in the Val Lumpegnia, 
near Disentis, had an activity of 9°16 Mache units. The other two 
were Spring No. 2 of Grinichen (7°56), and the “Satro” spring at 
Acquarossa (5°17). F. 8. 


The Exclusive Presence in Gases Derived from Certain 
Hydrogen Flames of Ions Completely Analogous (in Mobility) 
to those Produced by Roéntgen Rays. Maurice pe Broa. 
(Compt. rend., 1910, 151, 67—68. Compare ibid., 150, 1425).— With 
proper precautions, numerous hydrogen flames produce only small 
ious, which previously had been observed only for the carbon monoxide 
flame. The combustible gas, well filtered and dried, is diluted with 
nitrogen and burnt with a very small flame at the foot of a lead 
tube inside a very dry tube carefully cooled with cold water. The 
flames employed consisted mainly of hydrogen, ethyl ether, acet- 
aldehyde, acetone, and pentane, whilst illuminating gas continued 
in these circumstance still to give ions of feeble mobility. The 
mobility of the small ions was between 0°75 and | in terms of that of 
those given in ordinary circumstances by X-rays or radium. The 
results indicate that chemical action and high temperature together 
produce small ions, which in absence of precautions are transformed 
into large ions by condensation, solid walls in the neighbourhood of 
the flame as well as water vapour being necessary. The results 
explain those of von Helmholtz on the eflicacy of different flames to 
condense a steam jet, the ether flame producing scarcely any effect, 
and even being cited as not giving ionisation. This is due to the 
small ions being far less active in promoting condensation than the 
large ions, and to their rapid recombination rendering the conductivity 
of the gas more ephemeral. F. S. 


Conduction of Electricity in Mixtures of Metals and their 
Salts. II and III. A. H. W. Aven (Zeitsch. physikal. Chem., 1910, 
73, 578—597, 624—637. Compare Abstr., 1909, ii, 537).—II. The 
electrical conductivity of fused mixtures of cadmium and cadmium 
chloride at 580°, 600°, and 620° has been determined by the method 
already described (loc. cit.) The conductivity of the mixtures 
increases rapidly as the temperature is raised, whilst the addition of 
cadmium to fused cadmium chloride progressively lowers the specific 
conductivity. 

This lowering may be due to the absence of any passage of electrons 
from metal to solution or to the very small velocity of the electrons in 
the mixture ; in the first case the dissolved metal should have no con- 
ductivity, and in the latter case its conductivity should be of the same 
order as that of an electrolyte. In connexion with this point, the 
density of the mixtures of cadmium chloride and metal has been 
determined at 600°. The density of the chloride at this temperature 
is 5-299. The available data show that the conductivity of the 
dissolved metal is very small, much smaller than that of the chloride, 
and it may be zero; they do not, however, serve to decide conclusively 
between the two views as to the effect of the metal. 
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Freezing-point determinations with mixtures of cadmium chloride 
and cadmium appear to show that no compound of the formula CdCl 
separaies from the fused mass, and this view is supported by 
microscopic observations. The compound CdCl may, however, exist in 
the fused mixture. 

III. Equations are deduced which show the influence of different 
factors on the validity of Faraday’s law for the electrolysis of a 
mixture of cadmium chloride saturated with metallic cadmium. It 
is shown that if the mixture has no metallic conductivity and no 
complex formation takes place, more metal will pass into solution that 
corresponds with Faraday’s law. This deviation will be increased if 
complex formation between CdCl, molecules and anions or electrons 
occurs, and also if the dissolved metal is partly present in the form of 
a subchloride. 

Experiment shows that for 1 equivalent of silver, 0°83 equivalent 
of cadmium is dissolved or set free, so that either metallic con- 
ductivity or complex formation, or both, must occur. Although the 
data are not sufficient to decide the question conclusively, the deviation 
from Faraday’s Jaw appears too great to be accounted for by metallic 
conductivity alone. G. 8. 


Reactions in the Iron-Nickel Peroxide Accumulator. 
III. Behaviour of the Iron Electrode. Frirz Forrster and 
Viktor HeErouip (Zeitsch. Hlektrochem., 1910, 16, 461—498).—The 
study of the nickel peroxide electrode (Abstr., 1908, ii, 146, 147, 
558) is now completed by a very exhaustive investigation of the iron 
electrode. Faust (Abstr., 1907, ii, 426) found that the iron electrode 
is discharged in two (possibly three) stages. The authors have studied 
these both analytically and electrically. The potentials of the iron 
electrode are referred to the normal hydrogen electrode, compared with 
which the iron is negative. Faust used zinc in 20% potassium 
hydroxide as a standard electrode; its potential compared with the 
hydrogen electrode is — 1:27 volt, which makes it possible to compare 
Faust’s measurements with those in the present paper. 

The electrodes were made by pressing a mixture of finely divided 
iron and graphite into the perforated steel cells used by Edison in his 
accumulator. An impalpable iron powder is obtained by Edison’s 
process by reducing a fine-grained ferric oxide with hydrogen at about 
480°, and then drowning it in water, by which treatment it loses its 
pyrophoric properties owing to a surface oxidation. A more coarse- 
grained powder was also used. The metallic iron is these powders is 
estimated by boiling with mercuric chloride, which dissolves the metal, 
but has no action on ferrous or ferric oxide. 

When an electrode is first made, the iron is passive (2'85.V-potassium 
hydroxide solution is the electrolyte used throughout the experiments), 
but a very small quantity of occluded hydrogen is sufficient to make 
it active. This hydrogen charge may be given to the iron either by 
cathodic polarisation or by treatment with an acid or a neutral 
solution of ferrous sulphate. The potential of the electrode (at 18°) 
is — 0°87 to — 0°88 volt, and during the first stage of the discharge it 
remains near this value. The chemical change which occurs is the 
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conversion of iron into ferrous hydroxide. The ferrous hydroxide 
forms a film round each particle of iron, which prevents its contact with 
the electrolyte ; the charge of hydrogen is therefore soon oxidised and 
cannot be replaced by the interaction of electrolyte and iron, and the 
latter becomes passive. The second stage now sets in, the chemical 
reaction supplying the current being the oxidation of ferrous to ferric 
hydroxide. The potential of an electrode consisting of graphite and 
ferrous hydroxide is — 0°74 to — 0°76 volt, which is also the potential 
of the iron electrode in the second stage of the discharge. During 
this stage, iron reacts with the ferric hydroxide, forming ferrous 
hydroxide, so that the analyses of the electrode show that iron dis- 
appears and ferric hydroxide is formed. ‘The effect of adding mercury 
to the iron powder (in the recent forms of the Edison accumulator) is 
studied. The effect is to increase the capacity of the first stage by 
keeping the iron in the active state longer than is the case without 
mercury. In charging the electrode, the ferric hydroxide is reduced 
quantitatively, but the ferrous hydroxide is only reduced slowly, so 
that a large quantity of hydrogen is evolved and the efficiency of the 
electrode is far from theoretical. Since the oxidation of the iron in 
discharging the electrode is only superficial, it is necessary, in order to 
get considerable capacity, to use the iron in the most finely divided 
form that can be obtained. T. E. 


The Rectilinear Diameter for Oxygen. Eure Matutias and 
Heike Kameruinco Onnes (Compt. rend., 1910, 151, 213—216. 
Compare Abstr., 1909, ii, 552).—A discussion of the surface repre- 
senting the state of gases at the critical temperature, with an account 
of the method employed in the case of oxygen to determine whether 
the diametral line is rectilinear for a gas having a very low critical 
temperature. Ww. O. W. 


Absorption of Gases by Charcoal. Ipa F. Homrray (Proc. Roy. 
Soc., 1910, 84, A, 99—106 *).—The apparatus employed was of the 
nature of a gas thermometer ; the bulb contained 3 grams of charcoal, 
and the equilibrium pressures exerted at different temperatures after the 
admission of successive volumes of a gas were measured. Experiments 
were made with helium, argon, nitrogen, carbon monoxide, methane, 
ethylene, carbon dioxide, and oxygen, as well as with mixtures of carbon 
monoxide and nitrogen, and the temperatures of observation extended 
from that of liquid air to the boiling point of aniline. 

The measurements were first represented on isothermal and isobaric 
diagrams, and from these, points of equal absorption were read off and 
curves, so-called “ isosteres,” plotted, having pressures as ordinates, and 
absolute temperatures as abscissxe, The concentration by weight, C, for 
each isostere is calculated in the form C=100w/(W+w), where w= 
weight of gas absorbed in W grams of charcoal. 

The following two relationships have been found to hold: (1)at constant 
concentration 7/7, — 7’,/7",=R(7,— 7"), where 7, and 7’, are the 
absolute temperatures read from any one isostere at any two pressures, 
1, 7") are the absolute temperatures at which any saturated vapour 


* and Zeitsch. physikal. Chem., 1910, 74, 129—201, 
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taken as standard has the same pressures, and # is a constant; (2) at 
constant pressure: -—d7'/(dlog C)=X. From these two relations, if the 
vapour-pressure curve of a liquefied gas is known, together with three 
values of temperature, pressure, and concentration in the presence of 
charcoal, the whole absorption diagram can be mapped, The values of 
dT/(d log C) for the different gases at the same pressure increase uni- 
formly with increasing complexity of molecular structure from argon to 
ethylene. 

From the isosteric curves, the molecular heat of absorption, A, can 
be calculated by the thermodynamical formula: 4=27".dlog, P/d7. A 
simple method of calculating the results is described, and the applic- 
ability of the formula has been shown by direct calorimetric measure- 
ments with carbon dioxide at atmospheric temperature. 

The absorption curve for mixtures of nitrogen and carbon monoxide 
is found to lie between those for the single gases at all compositions. 
From this result, certain deductions are made which may be of value 
in separating mixed gases by selective absorption in charcoal. 

The nature of absorption is discussed. Objections are advanced to 
explanations on the basis of chemical combination or surface con- 
densation, and a solution hypothesis is favoured. The fundamental 
objection to the latter explanation is that Henry’s law dves not hold 
for the distribution between gas space and charcoal, but in the present 
case the solutions are by no means dilute, and the deviations from the 
simple laws appear to be analogous to those shown by concentrated 
solutions. G. 8. 


Adsorption of Iodine by Solids. Marcen Guicnarp (Compt. 
rend., 1910, 151, 236—238. Compare Abstr., 1909, ii, 136).— 
Attention has previously been called to the persistence with which 
iodic anhydride retains iodine. A table is now given, showing for 
silica and the oxides of aluminium, magnesium, and glucinum in 
different physical states the amount of iodine adsorbed and the 
length of time required for saturation. Oxides prepared by calcina- 
tion at a high temperature, and having a density approaching the 
limit, take up only traces of iodine. Carbon heated at 600° adsorbs 
34°2% at the ordinary temperature. W. O. W. 


Dimorphism and Mixed Crystals occurring in Liquid- 
Crystalline Substances. Applications of the Phase Rule. 
Orro Lenmann (Zeitsch. physikal. Chem., 1910, '73, 598—623),.— 
Largely. polemical against Prins (compare Abstr., 1909, ii, 869) and 
Schenck (Krystallinische Flissigkeiten, Leipzig, 1905, ete.), and is partly 
concerned with questions of priority. With reference to some of the 
points in dispute, the transition and saturation temperatures for mix- 
tures of cholesteryl decoate and p-azoxyanisole have been determined 
by means of the author’s crystallisation-microscope, and the results 
are figured and described in detail. - G. 8. 


Validity of the Boyle-Gay-Lussac Laws fer Colloidal 
Solutions. Tue Svepperc (Zeitsch. physikal. Chem., 1910, ‘73, 
547—556. Compare Abstr., 1909, ii, 277, 561, 723).—The number 
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of visible particles in a definite volume of a colloidal solution observed 
under the ultramicroscope varies, owing to Brownian motion. If m is 
the momentary value observed, m, the number of gas-molecules which 
would be present in this volume if the distribution were uniform, and 
§=(n—m,/n,) is the mean deviation when all the positive and negative 
deviations are taken into account, then, as shown by von Smoluchowski 
(Ann. Physik, 1908, [iv], 25, 205), 5= ,/2/n,7 if n, is a large number, 
and §=2n,".e~/k/ when n, is a small number, provided that the gas 
laws are valid for the solution. In the last formula, & is the greatest 
whole number less than or equal to ,.__ If the gas laws do not apply, 
then = ,/2/n,7 ./B/B, when n, is a large number (f is the actual com- 
pressibility, and 8, the compressibility, provided the gas laws hold), 
If n, isa small number, then § = (2n,".e~ ,/8/8)/k/ approximately. 
The author has counted the particles in a limited volume of solution 
of colloidal gold and in one of colloidal mercury under the ultra- 
microscope, and finds on applying the above formule that the gas laws 
apply to dilute solutions, but the observed osmotic pressures are greater 


than the theoretical values in relatively concentrated solutions. 
G. 8. 


Some Presumed Chemical and Physical Effects of Pressure 
Uniform in all Directions. Guiorcio Spezia (Atti R. Acead. Sci. 
Torino, 1910, 45, 525—538).—If fine filings of copper or silver are 
enclosed in a steel cylinder under a pressure of 8000 atmospheres for 
a month at the ordinary temperature, apparently homogeneous 
cylinders are obtained, as described by Spring. Microscopical examina- 
tion shows, however, that the filings are still distinct, and are 
merely united by adhesion, no molecular interpenetration having taken 
place. Similarly, a mixture of copper and silver filings yields a 
cylinder in which the original silver and copper particles are clearly 
distinguishable. It is improbable that the diffusion would take place 
if longer time were allowed, as a microscopical examination of the 
native copper cf Keveenaw Point, in which inclusions of silver occur, 
shows that diffusion has not occurred to any measurable extent 
during a geological epoch, 

Experiments with lead and wax under a pressure of 9,900 atmos- 
pheres at 15°, continued for twelve days, show that the lead does not 
behave as a fluid under such conditions. There is thus a complete 
difference between the effects of pressure uniform in all directions 
and of pressure causing flow through an orifice, and there is no reason 
to assume that pressure of the former type produces any plasticity or 
increases diffusion, There is no tendency for a cylinder or prism, 
subjected to pressure uniform in all directions, to assume a spherical 
form. In the experiments of Spring and Kahlbaum, the diminution 
of density observed under high pressures is to be attributed to 
inequalities in the distribution of pressure, producing eee x 


Periodicity of the Properties of the Elements. New Arrange- 
ment. James F, Tocner (Pharm. J., 1910, [iv], 31, 159—160),—The 
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elements are arranged in a logarithmic spiral. The radius vector, 
rv, in three-dimensional space, is a function of the atomic weight and of 
the atomic volume of each element. The vectorial angle isa function of 
the valency of an element ; it has a constant value, 9=7/8, and in the 
spiral is the angle between two adjacent radii, one with an element 
£, and the other with an element Z,,, with next higher atomic weight. 
The figure of a model is given, in which the atomic weight of each 
element is shown as a length on the xy plane, and the atomic volume 
as a height on the xz plane. If valency is defined as the combining 
power of an element with hydrogen, the valency varies as sin 6, being 
zero along the a axis, on which lie the inert gases, and attaining a 
maximum at 90° and at 270°. The first or upper right-hand quadrant 
contains the electro-negative elements, the heavy and the noble metals 
are situated mainly in the second quadrant, the rarer elements mainly 
in the third quadrant, whilst the fourth quadrant contains the alkali 
metals and other strongly positive elements. The scheme can only be 
appreciated by reference to the model. C. 8, 


Inorganic Chemistry. 


Nitrous Oxide. I. ALFRED STAVENHAGEN and E, ScuucHarD 
(Ber., 1910, 43, 2171—2174).—When sulphur is strongly heated in a 
stream of nitrous oxide, it burns with a brilliant bright greenish-blue 
flame. If the combustion is carried out in a large glass vessel, the 
walls become covered with crystals of nitrosulphonic acid, and at the 
same time nitrogen peroxide is formed in quantity. 

Thus nitrous oxide may be transformed into higher oxides of 
nitrogen without the use of electrical energy by simply burning 
sulphur in it, nitrosulphonic acid anhydride or its decomposition 
products being formed at the same time. T.S. P. 


Acceleration of the Reduction of Quinquevalent Arsenic 
by Hydrogen Bromide. A Correction. Martin Roumer (Ber., 
1910, 43, 2262).—The method described by Jannasch and Seidel 
(this vol., ii, 546) for the reduction of quinquevalent arsenic by 
means of potassium bromide or hydrobromic acid has been known for 
nine years (compare Abstr., 1901, ii, 194), and during that time has 
often been recommended in the scientific literature and in patent 
specifications as a catalyst for reducing actions, = & & 


Percarbonates. Sepastian M. 'TanatarR (Ber, 1910, 48, 
2149—2151).—The author confirms Riesenfeld’s observations (this 
vol., ii, 290) that in solutions of the same alkalinity potassium 
percarbonate liberates more iodine from potassium iodide than does 
sodium percarbonate, but points out that this is only true when solid 
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potassium percarbonate is used, or a freshly-prepared solution of the 
same. A solution of the potassium salt which has been made for five 
minutes reacts similarly to sodium percarbonate. It follows that 
potassium percarbonate liberates iodine quicker than it undergoes 
hydrolysis, since as soon as hydrogen peroxide is present in the 
solution the iodine is decolorised. 

Riesenfeld has not taken into account the fact that a solution 
containing 1 mol. of sodium percarbonate, (Na,CO,,}H,O,), contains 
3 mol. of hydrogen peroxide from the commencement, and thus the 
liberation of iodine is hindered. 

The author considers that hitherto no reaction has been discovered 
which distinguishes with certainty per-salts from salts containing 
hydrogen peroxide of crystallisation. 7. & F. 


The Ternary System: Sodium Sulphate-Sodium Fluoride- 
Sodium Chloride. Apozr Wo ters (Jahrb. Min. Beil. Bd., 1910, 
30, 55—95).—The thermal and optical investigation of the systems 
sodium sulphate-sodium chloride and sodium sulphate-sodium fluoride 
has been re-investigated, as also has the system sodium chloride-sodium 
fluoride. None of the three components forms mixed crystals with 
either of the other components. 

In the system sodium sulphate-sodium fluoride the compound 
Na,SO,,NaF is formed. It is enantiotropic-dimorphic, the transition 
temperature being 105°. Microscopical investigation showed it to be 
mimetic-hexagonal at the ordinary temperature, and truly hexagonal at 
higher temperatures. The double refraction is positive. 

The refractive index of sodium fluoride for sodium light is 13255. 

A theoretical discussion of the cooling curves and freezing-point 
phenomena of ternary systems is given. The ternary system sodium 
sulphate-sodium fluoride-sodium chloride is very simple, there being 
no complications, with the exception of the transformations mentioned 
above. The four solid phases, including the double salt, are not 
miscible with each other at all. 

A compound corresponding with the mineral sulphohalite could be 
obtained neither from the fusions nor from aqueous solutions. 

T. &. F. 


Constitution of Sodium Hydrogen Carbonate. bBicner 
(Chem. Zeit., 1910, 34, 765—766).—The author considers that the 
ordinary formula assigned to sodium hydrogen carbonate is incorrect, 
since when it is calcined with the formation of the normal carbonate 
the temperature is such that it canuot be supposed that the sodium 
atom of one molecule displaces the hydrogen atom of another molecule, 
the substances being in the solid state. ‘The formula should therefore 
be written as (NaHCO,),, or, better, as Na,CO,,H,CO,, a double salt 
of sodium carbonate and carbonic acid. 

This formula is used to explain the ease with which sodium 
hydrogen carbonate loses carbon dioxide, and the action of ammonia, 
barium chloride, and lime respectively on the aqueous solutions, 
Equations are also given for the ammonia soda process, T. 8S. P. 
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Method for the Preparation of Stable Colloidal Metals. 
CrsarE Srrono (Arch. Farm. sperim., 1910, 9, 152—157).—Stable 
colloidal solutions of certain metals may be obtained by electrolysing 
a solution of pure gelatin, rendered slightly conducting by an alkali 
chloride or sulphate, between metallic electrodes. 

A 5% solution of gelatin is used, containing 1% of sodium chloride 
or sulphate, and contained in a glass vessel. The anode is placed in 
this vessel, whilst the cathode, composed of the metal to be rendered 
colloidal, is enclosed in an inner porous cell. A continuous current 
of 3 to 5 amperes is used at 120 volts. Considerable foaming takes 
place, and it is necessary to interrupt the operation from time to time 
to prevent loss of liquid. After about ten minutes, a colloidal solution 
of the metal is obtained in the neighbourhood of the anode. The 
liquid surrounding the cathode is free from metal. 

In the case of gold, a violet colloidal solution is obtained containing 
42 mg. of gold per litre. It is clear by transmitted, but opalescent by 
reflected, light, and is very stable, remaining unchanged in air for 
more than a month, the gold preserving the gelatin in a perfectly 
sterile condition. A similar colloidal solution of silver is obtained, 
containing 87 mg. of silver per litre. Iron yields a solution containing 
a ferrous salt, together with colloidal iron, and a small precipitate 
of ferrous hydroxide. By the prolonged action of the current, large 
quantities of metal may be brought into solution, in one case 3'225 
grams of silver being dissolved in 448 c.c. of liquid. 

It is assumed that, in the electrolysis of sodium chloride with gold 
electrodes, the chlorine liberated attacks the gold anode, forming gold 
chloride, and that the gelatin is partly decomposed, yielding acids 
resembling protalbic and lysalbic acids, which then reduce the gold to 


the colloidal metallic state, as in Paal’s method of preparation. 
H. D. 


Binary Systems Formed from the Alkali Sulphates and 
Calcium Sulphate. Hans Miuuer (Jahrb. Min. Beil. Bd., 1910, 30, 
1—54).—The normal sulphates of potassium, rubidium, and cesium are 
enantiotropic-dimorphic, being rhombic at the ordinary temperature 
and hexagonal at higher temperatures. Twin crystals separate from the 
fusions, but twinning disappears at the transition point. With rising 
temperature, expansion takes place at the transition point, and the 
cubical coefficient of expansion of the rhombic modification is greater 
than that of the hexagonal. The melting points are: K,SO,=1057°, 
Rb, SO, = 1051°, Cs,SO, = 995°, and the transition points are respec- 
tively: 580°, 649°, and 660°. The latent heat of fusion decreases 
very slightly from potassium sulphate to c#sium sulphate, whereas 
the latent heat of transition decreases very greatly in the same order, 
being practically zero for cesium sulphate. 

The temperature-concentration diagrams of the systems composed of 
calcium sulphate with potassium sulphate, rubidium sulphate, sodium 
sulphate, lithium sulphate, rubidium sulphate, and cesium sulphate 
respectively were determined both thermally and optically, with the 
following results. The double salt, K,SO,,2CaSO,, exists ; it is enantio- 
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tropic-dimorphic, the transition temperature being 936°, and m.p. 1004°, 
It takes up water with the formation of a hydrate containing 4H,0. 

Rubidium and calcium sulphates form the enantiotropic-trimorphic 
double salt, Rb,SO,,2CaSO,, m. p. 1043°. The first transition point 
is at 915°, the second at 787°. 

The double salt, Cs,S0,,2CaSO,, was obtained from the fusions. It 
is dimorphic, with m. p. 959°, and a transition temperature of 722°. 
Pure sodium sulphate has a transition temperature at 233°, contraction 
taking place when the tran-formation takes place with rising tempera- 
ture. With calcium sulphate, it forms the double salt, 4Na,SO,,CaSO,, 
which is completely miscible with sodium sulphate, and exists in one 
doubly refracting modification only. It takes up water, forming a 
hydrate with 1H,0. 

Glauberite cannot be prepared by the fusion method. From a fusion 
having the composition of glauberite, anhydrite is first deposited, the 
remainder then solidifying as a eutectic of anhydride and mixed crystals 
of CaSO,,4Na,SO, with CaSO,. 

Lithium sulphate and calcium sulphate form neither double salts nor 
mixed crystals. 

The double salt, Rb,SO,,Li,SO0,, is enantiotropic-dimorphic ; 
m. p. 730°, and transition temperature of 142°. The double salt, 
Cz,80,,Li,SO,, exists in one modification only, m. p. 729°. 

General conclusions to be drawn are as follows. It is not always 
possible to determine the temperature-concentration diagram by thermal 
methods alone, since (a) the heat of transformation is at times so small 
that the cooling curve does not show an arrest. This is the case, 
for example, with Cs,SO, and Rb,SO,,Li,SO,. (6) Owing to the formation 
of mixed crystals, the transformation is often so retarded, or spread 
over so great an interval, that it is not noticeable thermally. This is 
the case with the system Na,SO,-CaSO,,4Na,SO,. (c) When the fusion 
curve runs very close to the eutectic line only one arrest is obtained on 
the cooling curve ; for example: the system CaSO,,4Na,SO,—-CaSO,,. 

Optical investigations do not always lead to conclusive results, since 
in some cases thin sections of fusions from which one component has 
separated first cannot be distinguished from sections of the eutectic ; 
in other cases, from a fusion of eutectic composition the one 
component may separate without, and the other with, super-cooling. 
The latter then appears as an older, pre-eutectic formation. 

T. 8. P. 


Deposition of Calcium Carbonate from Solutions of Calcium 
Hydrogen Carbonate. F. Verrer (Zeitch. Kryst. Min., 1910, 48, 
45—109).—The author has studied the deposition of calcium carbonate 
from solutions of calcium hydrogen carbonate in (1) pure water ; (2) 
sea-water containing 27°99 grams of NaCl, 2°34 grams of MgCl,, 
155 grams of KCi, 0°52 gram of NaBr, 1:56 grams of CaSO,, 
1:85 grams of MgSO,, in 1000 grams of water ; (2a) sea-water plus 
2°03 grams of ammonium sulphate per litre. Also from solutions con- 
taining in 1000 grams of water (a) 1°56 grams of calcium sulphate, 
(6) 27:90 grams of sodium chloride, (c) 1°85 grams of magnesium 
sulphate, (d) 2°34 grams of magnesium chloride, (e) 1°55 grams of 
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potassium chloride, (/) 20-74 grams of ammonium chloride (equivalent 
to 27°90 grams of sodium chloride), (g) 2°03 grams of ammonium 
sulphate (equivalent to 1°8 grams of magnesium sulphate), (h) a 
saturated solution of sodium chloride. 

The solutions were saturated with calcium hydrogen carbonate under 
a pressure of 1 atmosphere of carbon dioxide. Eighty to 120 c.c. of 
these solutions were used in each experiment, and the calcium carbonate 
was deposited by drawing dust-free air through them for one and 
a-half to two hours. In some cases, nuclei of aragonite or calcite were 
added. The temperatures varied from 0° to 555°. Experiments were 
also made in which the deposition was brought about by first drawing 
air charged with ammonia through the solutions for one to two minutes, 
and then air alone. 

In sea-water, nuclei of aragonite do not favour the deposition of that 
substance ; in no case was aragonite alone deposited. They apparently 
hinder the deposition of hydrated calcium carbonate (CaCO,,6H,O), 
except in one case each from solutions of magnesium sulphate and 
chloride. From pure calcium hydrogen carbonate solutions they 
favour the deposition of aragonite, although their influence is not very 
marked. The calcite deposited in the presence of aragonite nuclei 
never occurs in the form of sphzroliths and axioliths, although in the 
absence of these nuclei it is deposited preferably in these forms, 

Nuclei of calcite have a very great effect and hinder, or very much 
limit, the deposition of unstabie forms. From sea-water at 0°, the 
presence of calcite nuclei does not always prevent the deposition of 
Vater’s modification (Zeitsch. Kryst. Min., 1893, 21, 433) and of the 
exceedingly unstable compound, CaCO,,6H,0. 

The formation or greater stability of aragonite, Vater’s modification, 
and hydrated calcium carbonate in sea-water is not due so much to the 
salt content as to the presence of magnesium salts. It is improbable 
that hydrated calcium carbonate plays any part in natural processes. 
Owing to the unfavourable solubility relations and to the slow 
establishment of equilibrium, the acceleration of the deposition of 
calcium carbonate from calcium hydrogen carbonate solutions is of very 
little importance so far as the formation of metastable modifications is 
concerned. x. 8. FP. 


Carbides of Magnesium. I. J. NovAxk (Zeitsch. physikal. Chem., 
1910, '78, 513—-546. Compare Abstr., 1909, i, 865).—Magnesium was 
heated in a tube at a definite constant temperature, and a definite 
volume of a gaseous hydrocarbon passed over it. The products obtained 
in different experiments were decomposed by water, the acetylene 
converted into cuprous acetylide, the allylene into the silver compound 
(compare Berthelot, Ann. Chim. Phys., 1866, [iv], 9, 423), and from 
the relative amounts of these gases the composition of the residue was 
determined. It is shown that two carbides of magnesium, MgC, and 
Mg,C,, exist ; they are decomposed by water according to the equations: 
MgC, +2H,0=Mg(OH),+C,H, and Mg,0,+4H,0=2Mg(OH), + 
C,H,. 

“The decomposition of acetylene, accompanied by the formation of 
the carbide, MgC, begins about 400°; the proportion of the carbide 
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increases rapidly up to 490°, and beyond that point diminishes. Even 
at 700°, however, this carbide can still be detected in the reaction 
product. At 460° the presence of the carbide, Mg,C,, in the product 
can be proved; the proportion increases regularly up to 545°. At 
714°, a large proportion of carbon is produced, and soon blocks up the 
tube. The products obtained between 465° and 515° are hard, compact 
masses, steel-grey in colour, and only decompose water slowly; those 
obtained above 550° are grey, brittle, and rapidly decompose water. 
The proportion of free carbon, formed by heating in a steel tube, is 
greater than when a porcelain tube is used, as in the above experiments. 

With methane, the proportion of the carbide, Mg.C,, to free carbon 
produced is at first great, and only at 78U° is the proportion of carbon 
the greater. The maximum point for the formation of Mg,C, is 780°. 
The other carbide, MgC,, could only be detected at 733°. The results 
with pentane and with octane are very similar to those with methane ; 
the maximum in the formation of the carbide, Mg,C,, occurs in both 
cases about 700°. Of these three hydrocarbons, octane begins to 
decompose at the lowest temperature. 

The results with benzene, toluene, and the three xylenes are some- 
what similar to those for the three paraffins. In all cases the proportion 
of the carbide, MgC,, is small, and the maximum formation of Mg,C, 
occurs at temperatures ranging from 650° to 720°. The decomposition 
of toluene begins at the lowest temperature, 520°. 

The relative proportions of the carbides and free carbon produced 


under different conditions are explained by the fact that at teraperatures 
in the neighbourhood of 570°, the reaction 2MgC, —- Mg,C,+C is 
fairly rapid; this reaction predominates up to 610°, above which 
temperature the further reaction Mg,C, --> Mg,+3C becomes of 
most importance. The effect of temperature on the stability of the 
carbides is illustrated graphically. G. 8. 


[The Alloys of] Copper, Antimony, and Bismuth. Nicota 
Parravano and E, Viviani (Atti R. Accad. Lincei, 1910, [v], 19, i, 
835—840).—Antimony and bismuth appear to form a continuous series 
of solid solutions, and an alloy containing 80% Bi, which, when first 
prepared, contains two structural constituents, becomes practically 
homogeneous after heating for ten days at 320°. Antimony does not 
retain copper in solid solution, the eutectic being distinctly present in 
an alloy containing 1:5% of copper. Copper does not retain more than 
avery minute quantity of antimony in solid solution, The ternary 
system is to be described. C. H. D. 


New Compounds of Quadrivalent Cerium. Giuseppe A. 
Barsieri and J. Cauzouari (Ber., 1910, 43, 2214—2216).—Cerie salts 
may be obtained by oxidation of cerous salts with nitric acid when the 
acid of the cerous salt is non-volatile and does not react with nitric 
acid (compare Barbieri, Abstr., 1907, ii, 466). In this way ceric 
selenite, Ce(SeO,),, ceric dihydrogen arsenate, Ce(H,AsO,),,4H,O, and 
ceric monohydrogen arsenate, Ce(HAsO,),,6H,O, have been prepared, 

Ceric selenite is prepared by heating 1U grams of cerous nitrate hexa- 
hydrate and 12 grams of selenious acid with 200 c.c. of nitric acid 
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(D 1:40) under reflux for some hours. It is an orange-yellow powder, 
insoluble in water, but slightly soluble in concentrated nitric acid 
Ceric dihydrogen arsenate is formed by heating cerous nitrate (1 mol.) 
and arsenic acid (4 mols.) with concentrated nitric acid for some hours. 
After distilling off the excess cf nitric acid, the pale yellow solution 
deposits white needles of the above salt. When it is dissolved in the 
minimum quantity of concentrated nitric acid and the cold solution 
diluted with water, a white, crystalline deposit of ceric monohydrogen 
arsenate is formed, arsenic acid remaining in solution. Tt. 8. P. 


Thermic Reduction of Alumina. Pavt Askenasy and A. 
Lepeperr (Zeitsch. Elektrochem., 1910, 16, 559—566).—As previous 
observers have obtained contradictory results on the reduction of 
alumina by carbon, a complete review of the literature is given. The 
authors have made experiments with direct and alternating current arc 
furnaces and with an electrical resistance furnace. A mixture of 
alumina and wood charcoal heated in an are furnace (similar to those 
employed in making calcium carbide) gives off large quantities of 
carbon monoxide at first followed by brilliant flames of burning 
aluminium vapour. If the heating is stopped as soon as these appear, 
the product consists of fused alumina mixed with aluminium carbide 
and aluminium. In the carbon tube resistance furnace, the highest 
temperature reached was not much above the melting point of alumina 
(about 2000°), and here, too, both carbide and metal were formed. 
Aluminium carbide is not changed when heated in a vacuum at 
any temperature between 400° and 1400°. The authors think that 
aluminium carbide is first formed: 2A],0,+9C=AJ,C,+6CO. This 
reacts with alumina (or dissociates) at higher temperatures (2100°, 
say), yielding aluminium, which may probably be dissolved in the 
carbide (otherwise it would distil away because its boiling point is 
about 1800°) ; on cooling, the aluminium separates out of the solution, 
which explains why aluminium and its carbide were found side by side 
in the product. T. FE. 


Advances in the Domain of the Ceramic Industry. WILHELM 
PuxKa. (Ber., 1910, 43, 2078—2106).—An account of the history of, 
and recent advance in, the domain of the ceramicindustry. J. J.S. 


Manufacture of Cementation Steel. VII. Cementation 
based on the Specific Action of Carbon Monoxide. Ferpsrico 
GioLitt1 and G. Tavanti (Atti R. Accad, Sci. Torino, 1910, 45, 
539—563).—It is shown that fracture frequently takes place in steels 
along a boundary between two portions of different structure, due to 
segregation, the proportion of carbon being different on the opposite 
sides of the line of fracture. This segregation occurs during the slow 
cooling of the steel, and it is, therefore, desirable to find a process of 
cementation (case hardening) in which such segregation is avoided. 

The steel is heated in a porcelain tube, the ends of which are packed 
with purified carbon, whilst a current of carbon dioxide is led slowly 
through the tube. The steel is then in contact with a mixture of 
carbon monoxide and dioxide in equilibrium with carbon at the given 
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temperature. The steel preserves its bright surface during the process 
of cementation, The carbon is in this way much more evenly 
distributed in the outer layers of the steel than when ethylene is used, 
and the brusque transition from high to low carbon steel in the outer 
zone does not occur. C. H. D. 


Thorium Sulphate. Barre (Compé. rend., 1910, 151, 231—234). 
—Experiments have shown that aqueous solutions of thorium sulphate 
have a specific resistance and freezing point in good agreement with 
the laws of Bouty and Raoul. Similar cryoscopic and conductivity 
determinations have confirmed the existence of the double sulphate of 


potassium and thorium described in a previous communication (this 
vol., ii, 718), W. O. W. 


Mineralogical Chemistry. 


Analyses of Seligmannite, Zinciferous Tennantite, and 
Fuchsite from Binn, Switzerland. Gerorcr T. Prior (J/in. Mag., 
1910, 15, 385—387).—The following analyses are given of minerals 
from the crystalline dolomite in the Lengenbach quarry. The rare 
mineral: seligmannite, described by H. Baumhauer in 1901, has not 
previously been analysed; but from a consideration of the crystalline 
form it was predicted to be the sulpharsenite of copper and lead, 
CuPbAsS,, isomorphous with bournonite (CuPbSbS,). This prediction 
is fully confirmed by the following analyses: I agrees closely with the 
above formula, while the material of II was perhaps not quite so 
pure : 


Pb. Cu. Ag. Zn. Fe. S. Sb. 8. Total. Sp. gr. 

I. 46°34. 13°09 O11 0°27 0°06 6°8 ‘ 21°73 «=999°12 5°44 

II. 48°83 10°51 023 — 0°80 sg ‘ 22°01 100°03- 5°48 
ill. -— 42°03 1°24 7°76 0°62 : — 28°08 99°53 4°61 


Analysis III is of zinciferous tennantite (‘‘binnite”) with the 
form of cubes, the faces of which are deeply striated parallel to one 
diagonal, this is, parallel to the edges of intersection with small 
tetrahedral faces. 

Clear, green crystals of muscovite (fuchsite) gave : 


Loss on 
SiO, Al,0, OCr,0,; FeO. CaO. MgO. K,O. Na,0. Li,O. ignition. Total. 
47°24. 31°86 0°87 0°56 O58 2°91 10°72 O16 O14 5°37 100°41 


L. J. 8. 


Minerals Formed by the Combustion of Pyritous Shales in 
Midlothian. 8S. James Suanp (Min. Mag., 1910, 15, 403—406).— 
By the spontaneous combustion of a heap of shaly refuse at the Emily 
coal pit, Arniston, the following minerals have been formed: Native 
sulphur, as powdery encrustations and as minute crystals. Sal- 
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ammoniac, as fibrous crusts and small rhombic-dodecahedra. 
‘Tschermigite (1) (ammonia-alum) was detected amongst the material by 
qualitative tests. Mascagnite (ammonium sulphate), as fibrous and 
mealy encrustations. Halotrichite (?), as white to yellow, porous 
masses cementing fragments of cinder and burnt shale. When taken 
from the hot refuse heap this had a fused appearance, but it soon 
deliquesced on exposure to air. It is suggested that the white 
portion of this material may, while still hot, have been anhydrous 
aluminium sulphate (which would represent a new mineral species). 
Analysis of the portion soluble in water gave: 


Al,Os. Fe,0s. CaO. SO,. 
20°44 10°57 1°08 67°91 
corresponding with 
Al,(SO,)s. Fe,(SO,)s- CaSO,. H,S0,. 
68°13 26°28 2°62 2°97 


L. J. 8. 


Rivotite. Atrrep Lacroix (Bull. Soc. frang. Min., 1910, 33, 
190—192).—This name was applied by Ducloux, in 1874, to a compact, 
yellowish-green material from Spain; his analysis showed: Sb,O,, 
42:00; Ag,O, 1:18; CuO, 39°50; CO,, 21:00=10368. A very 
similar material is now being worked as an ore at Irazein, near 
Sentein, dep. Ariége, France, where it forms bead-like masses in 
dolomites of Devonian age. This is olive-green or blackish-green 
with a dull, uneven fracture, and it sometimes encloses specks of 
tetrahedrite and strings of malachite and chessylite. To all appear- 
ance the material is homogeneous, but thin sections under the 
microscope show around grains of tetrahedrite concentric layers of a 
golden-yellow isotropic material and of a greenish-yellow birefringent 
material, The latter is dissolved out by ammonia or by acetic acid, 
and consists of malachite, whilst the former is a hydrated oxide of 
antimony soluble in hydrochloric acid. The original Spanish material 
presents the same microscopical characters, and was proved to contain 
water.. Rivotite is therefore an intimate mixture of malachite and 
stibiconite resulting from the alteration of tetrahedrite. 

; L. J. S. 


Datolite from the Lizard District, Cornwall. W. F. P. 
McLintock (Min. Mag., 1910, 15, 407—414).—A new occurrence of 
crystallised datolite (a mineral only once before recorded in England) 
has been discovered at the junction of a serpentine and hornblende-schist 
at Park Bean Cove in the parish of Mullion. The associated minerals 
in the crystal-lined cavities are calcite, rarely natrolite, and specks of 
copper-pyrites. Massive datolite and the botryolite variety are also 
present. A detailed crystallographic description is given, and the 
optical constants determined. The following analysis agrees closely 
with the usual formula : HCaBSi0O,. 

Si0,. CaO. (Fe,Al),05. B,O. H,0. Total. Sp. gr. 

37°45 34°67 0°57 21°87 5°67 100°23 3°001 

L, J. 8. 
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A Soda-sanidine from Mitrowitza. Franz Ancet (Jahrb. Min. 
Beil. Bd., 1910, 30, 254—268).—The analysis of a soda-sanidine from 
Mitrowitza gave : 


Si0,.  Al,Oy. FeO, CaO. MgO. £K,O. Na,O. Total. 
62°04 2160 229 095 053 673 492 99°06 


corresponding with 8K AISi,O,, 9NaAISi,O,. 

Crystallographic investigations show that it is really an orthoclastic 
felspar with unusually abnormal optical orientation. It stands in the 
same relation to the soda orthoclases as does the normal sanidine to 
ordinary orthoclase. = m= a 


A New Mineral from the Iron Mines near Segré (Maine-et- 
Loire). ALFreD Lacroix (Bull. Soc. frang. Min., 1910, 33, 270—273). 
—This mineral, which has previously been considered as biotite, occurs 
in a vein, together with chalybite, quartz, and some galena, at the 
junction of beds of magnetite with an altered diorite in the Minguet 
mine, It forms confused aggregates of opaque, black or greenish- 
black plates, somewhat resembling stilpnomelane in appearance. In 
convergent polarised light a dislocated black cross is seen, the optical 
sign being negative. The very strong dichroism is black and opaque 
to clear yellow. Before the blowpipe the mineral fuses to a black 
magnetic enamel ; and all the water is lost at a low red-heat. It is 
easily attacked by hydrochloric acid, leaving pearly scales of silica. 
Analysis by F. Pisani gave the following results, agreeing with the 
formula : 17Si0,,4(Fe,A!),0,,8(Fe,Mg)O, K,0,8H,0. 


Si0,. Al,03. Fe,0;. FeO. MgO. CaO. Na,O. K,O. H,O. Total. Sp. gr. 
43°65 5°22 1880 19°00 3°22 0°94 066 3°00 6°00 100°49 286 


The mineral thus differs from the micas in the small amount of 
alumina and alkalis, and also in the water being expelled at a lower 
temperature. It approaches more nearly to stilpnomelane, from 
which, however, it differs in containing alkalis and much ferric iron. 
Since the chlorites are characterised by the absence of alkalis, the 
name minguetite is proposed for this mineral, which in composition is 
intermediate between the iron-mica lepidomelane and the iron-chlorite 
stilpnomelane. L. J. 8. 


Structure and Composition of the Chandakapur Meteoric 
Stone. Hersert L. Bowman and Hersert EpmMunp CLarKE( Jin. Mag., 
1910, 15, 350—376).—A description is given of one of three meteoric 
stones which fell near Chandakapur, in the Berar valley, India, on June 
6, 1838. The structure is chondritic. Ful! details aie given of the 
methods of analysis; briefly these are: (i) A preliminary separation 
of the magnetic material from the dry powder by means of a magnet, 
and the extraction of the metallic constituents from the two portions 
so obtained, by the prolonged action of a solution containing mercuric 
chloride, in an atmosphere freed from oxygen. (ii) The reduction of 
rust, magnetite, sulphides, and phosphides to the metallic state by 
ignition in hydrogen, and extraction of the resulting metals with 
mercuric solution. (iii) The separation of the silicates into two 
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portions, by treatment with hydrochloric acid under conditions favour- 
able to the attack of olivine but not of pyroxene or felspar. (iv) The 
analysis of the resulting fractions and the estimation of alkalis and of 
sulphur and phosphorus by the usual analytical methods. 

The combined results give the following bulk composition of the 


meteorite : 
Combined as 


schreibersite 
Metallic. and troilite. 
c ae ~ —_—_ Rust and 
Fe. Ni(Co). Cu. Fe. Ni(Co). ¥: S. magnetite. Chromite. 
5°25 0°55 trace 3°73 0°31 0°16 1°79 0°3 0°51 


SiO, MgO. FeO. CaO. NiO. l,0;. Na,O. K,O. Total. 
88°02 «2131S «1981S 24207) 4'17,—'—s«*d:'26——— 29 99-95 


The corresponding mineralogical composition is : 


Olivine Pyroxene 
Metallic Rust and (and some (and, 
alloys. Troilite. Schreibersite. Chromite. magnetite. ‘‘glass”). — felspars). 
5°80 4°92 1°06 0°51 0°30 53°47 33°89 
L. J. S. 


Physiological Chemistry. 


What Influence does the Exact Estimation of the Tension 
of Water Vapour Exert on the Results Obtained in the 
Respiration Experiments in the Regnault-Reiset Apparatus 
as Modified by Zuntz and Oppenheimer. Hans MurscHHAUsER 
(Biochem. Zeitsch., 1910, 2'7, 147—169).—In calculating the volume 
of oxygen and nitrogen in the apparatus at the beginning and end of 
the experiment, it has been generally assumed that the air is saturated 
with water-vapour. This the author shows is not the case, and he 
calculates the possible errors due to the neglect of this fact. He 
corrects for the error by estimating the degree of saturation of air in 
the apparatus by means of a hygrometer, and gives experimental 
examples to show how by this means the error can be reduced, 
illustrating his points both by combustion of alcohol in the apparatus 
and by actual respiration experiments on infants. 8. B.S. 


Periodic Breathing at High Altitudes. The Estimation of 
Total Oxygen Capacity and Blood-volume at Different 
Altitudes by the Carbon Monoxide Method. C. Gorpon 
Dovatas (J. Physiol., 1910, 40, 454—471, 472—479).—Increase of 
altitude increases the duration of the periodic breathing which follows 
apnea produced by forced breathing ; indeed, Cheyne-Stokes breathing 
may at a sufficient altitude become permanent. The cause is deficiency 
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of oxygen. Circulatory changes may intensify the condition, but 
psychic influence is negligible. 

Determinations of the total oxygen capacity in the same individual 
by the carbon monoxide method give variations + 8% of the mean 
value. At high altitudes partial saturation of the observer with 
carbon monoxide renders him, comparatively speaking, inefficient to 
make colorimetric observations. Fallacy may also arise from the 
experiment lasting too short a time for thorough admixture of the 
whole blood and the gas to occur. W. D. 4H. 


The Influence of Oxygen Pressure on the Gaseous 
Exchange of Certain Sea Animals. Martin Henze (Biochem. 
Zeitsch., 1910, 26, 255—278).—The animals were kept in closed 
vessels at constant temperature in sea-water with varying contents. 
The oxygen was estimated in the water by Winkler’s method before 
and after the experiments, There was generally found to be a certain 
maximum oxygen concentration, beyond which the oxygen consumption 
did not increase. The oxygen consumption in the case of fertilised 
eggs was independent of the oxygen content of the water. 8S. B.S. 


Respiratory Quotients after Exclusion of the Abdominal 
Organs. Orro Porces (Biochem. Zeitsch., 1910, 27, 131—142).—It 
was found that in rabbits with artificial respiration, in which the 
abdominal organs had, by means of ligatures, been excluded from the 
circulation, the respiratory quotient was higher than in control 
animals treated in the same way, but in which circulation through 
the abdominal organs remained intact. The author interprets the 
result as indicating that only carbohydrates are utilised under the 
former conditions, as the fats and proteins can only be utilised when 
the liver is intact ; these substances probably undergo such changes in 
that organ that carbohydrates can be formed from them.  §&%. B.S. 


The Respiratory Quotients of Dogs with Pancreatic 
Diabetes when the Abdominal Organs are Excluded from 
the System. Orro Porczs and H. Satomon (Biochem. Zeitsch., 
1910, 27, 143—146).—As ithe respiratory quotient is higher in 
diabetic animals with abdominal organs excluded from the circulation 
than in similar control animals with circulation intact, the con- 
clusion is drawn that in diabetes the capacity of the organism for 
burning sugar remains intact. 8. B. 8. 


The Distribution of Reducing Substances in Rabbit’s 
Blood. H. Lytrkens and J. Sanparen (Biochem. Zeitsch., 1910, 
26, 382—390).—The reducing substances were estimated by Bang’s 
method in serum, corpuscles, etc., both before and after submitting 
the protein-free liquids to fermentation. It was found that both 
serum and corpuscles contain reducing substances. In the corpuscles 
the quantity is from 0°07 to 0:08, and in the serum 0°27% (calculated 
as dextrose). Sucrose appears to be absent. After bleeding, the reduc- 
ing substances increase to 0°14% in the case of the corpuscles, and to 
0°60% in the case of serum. After phloridzin poisoning, the. content 
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in reducing substances is the same as in normal blood; and after 
adrenaline, about the same as in animals after blood-letting. A part 
of the sugar in circulating blood exists apparently in a form of 
- combination, The whole of the sugar is in the serum (normal quantity, 
0°22%). The remainder of the reducing substance is not sugar 
(conclusions from fermentation tests). 8. B.S. 


Conjugation as Sulphonyl Derivatives. Epuarpo Fiuippr 
(Chem. Zentr., 1910, i, 1981; from Arch. Farm. sperim., 1910, 9, 
158—172).—Small quantities of phenol in blood can be detected by 
physical changes, such as conductivity, freezing-point depressions, 
surface-tension, etc. After injection of phenol, guaiacol, and thiocol 
(potassium guaiacolsulphonate), free phenols can be detected in the 
blood by these physical or chemical methods only for a short time, 
and in small quantities, even after addition of toxic doses, Even after 
one to two hours, the phenols circulate in the form of sulphuric 
acid estere. 8. B.S. 


Relation of the Pancreas to Blood Diastases in Dogs. H. 
Orren and T. C. GatLtoway, jun. (Amer. J. Physiol., 1910, 26, 
347— 353).—-After extirpation of the pancreas, the diastases of the 
blood are either destroyed or eliminated in a short time. Later, they 
again appear, showing that the pancreas is not the sole seat of their 
origin, although it is probably an important one. The point is 
discussed whether the blood diastases are related to sugar metabolism 
or are waste products, or whether they are of two kinds: (1) those 
of pancreatic origin of no significance in metabolism, and (2) those 
from other organs (possibly the liver), which may play an important 
part in the destruction of glycogen. W. D. H. 


The Nature of the Antitrypsin Formation in the Organism. 


A. BraunsTEIN and L. Kepinorr (Biochem. Zeitsch., 1910, 2'7,170—173). 


—-The authors contend that the increased formation of antitrypsin in 
blood-serum is due to cell degradation, and the setting free of the 
intracellular, proteolytic, or autolytic ferments. They show that the 
antitryptic action of the serum can be increased by the injection 
intraperitoneally of liver or carcinoma paste if the material is not 
previously heated. If it is heated before injection, no increased 
antitrypsin formation is observed. S. B.S. 


Quantity of Secretion in a Given Gastric Fluid. Justin 
Winter (Compt. rend., 1910, 151, 165—167).—A discussion of the 
influence of test meals on the concentration of the gastric fluid. 

W. O. W. 


Calcium Metabolism and its Relationship to Phosphoric 
Acid and Magnesium Metabolism. Martin Kocumann (Biochem. 
Zeitsch., 1910, 27, 85—86).—In an adult dog, it is impossible under 
normal conditions to determine a minimum of calcium necessary 
for maintenance of equilibrium, since the calcium balance is influenced 
by the amounts of ingested protein, fat, and probably also garbohydrate, 


Ce eee eT ere enn, Ca 


amen msitiinsiniie aac 


PHYSIOLOGICAL CHEMISTRY. il. 787 


for by adding these to theoriginal diet, a considerable quantity of calcium 
is eliminated by the organism. Calcium equilibrium can be recon- 
stituted by the addition of calcium to the increased diet. For these 
reasons, the calcium equilibrium can be varied at will. Magnesium 
behaves in a similar way. Phosphoric acid metabolism is influenced 
by the amount of protein and calcium ingested. The peculiar behaviour 
of the lime is explained by assuming that the excess is rendered harm- 
less by entering into combination with the harmful or unused 
metabolites, and thus eliminated from the body. S. B.S. 


The Influence of Long-continued Ingestion of Nucleic 
Acid on the Purine Metabolism and the Excretion of 
Allantoin in the Dog. Waricui1 Hirokawa (Biochem. Zeitsch., 
1910, 26, 441—457).—A small dog could tolerate for three months 
5 grams of sodium nucleate daily added to a mixed, but fairly uniform, 
diet without suffering any ill effects. ‘I'he purine bases ingested in 
this form were excreted chiefly as allantoin, and only a small portion 
in the form of uric acid or purine bases, even on superimposition of 
lead poisoning. About 72—88% of the ingested purine bases appeared 
in the urine in the form of purine substances or allantoin. Every gram 
of the ingested bases corresponded with an increased output of 0°0519 
gram of nitrogen in the urine in the form of purine substances 
or allantoin. With long-continued feeding, the amount of allantoin 
excreted decreased, whereas that of uric acid increased, until after ten 
weeks the amount of uric acid was about ten-fold that of the first 
week, Lead poisoning caused a still greater increase. At the 
beginning of the nucleic acid ingestion, the uric acid nitrogen was 
about 1% of the sum of the purine and allantoin nitrogen; it 
afterwards increased to 13% without any corresponding increase of 
the purine base nitrogen. During the ingestion of excess of 
purine bases, therefore, the organism loses its capacity of oxidising 
uric acid to allantoin. 8. B.S. 


The Physiology of Winter Sleep. Friix Reacu (Biochem. 
Zeitsch., 1910, 26, 391—405).—Dormice lose during the first two 
months of their winter sleep on an average 0°26% of their body-weight 
daily, of which more than half is attributable to loss of fat. No 
glycogen was formed during winter sleep, in fact, a certain quantity 
was lost. Whilst the absolute quantity of this substance lost was 
small compared with the fat, the relative proportions of these two 
substances as compared with their total quantity stored in the animal 
body was about the same. During the sleep both the fat and glycogen 
accumulated in the liver. The quantitative composition of the fat did 
not alter very much during the winter sleep; those acids, however, 
with the molecule smaller than that of palmitic acid appeared to be 
destroyed first; the other fatty acids gave no evidence of change, 
nor could an increase of the hydroxy-acids be ascertained. S. B. S. 


Changes in the Fats of the Hen’s Egg during Development. 
Evizapeta C. Eaves (J. Physiol., 1910, 40, 451—453).—As the fat 
decreases in the yolk, that in the chicken increases ; there is some loss 
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due to fat being used to furnish energy ; the low respiratory quotient 
indicates utilisation of fat. During the first ten days of incubation 
the iodine value of the yolk fat falls from 70 to 64, and after this to 
44; that of the chicken fat is at first low and rises later. The low 
value at first may be due to the presence of other substances (especially 
a brown substance, supposed to be glycerol and glycero-phosphoric acid) 
in the fat. The increase later points to a desaturation of the absorbed 
fat. The theory of Leathes, that the formation of double linkings is 
the first step in the oxidation of fat, is supported. W. D. iH. 


Inhibition of the Toxic Action of Hydroxyl Ions on the 
Eggs of the Sea-Urchin by means of Potassium Cyanide. 
JacquEs Loxrs (Biochem. Zeitsch., 1910, 26, 279—288).—The author 
assumes that hydroxy] ions act toxically by accelerating oxidation. By 
withdrawal of oxygen, or the addition of potassium cyanide, this 
oxidative process can be inhibited. If either fertilised or unfertilised 
eggs of Strongylocenirotus purpuratus were placed in artificial sea- 
water (50 c.c. of 0°54% m-NaCl + 1:1 ¢.c. m/2-KCl) containing excess of 
alkali, and then transferred to normal sea-water and fertilised, they 
did not develop normally. Ina control experiment in which potassium 
cyanide in addition to alkali was added, normal development pro- 
ceeded. The author discusses the theory of the action of alkali on 
fertilised and unfertilised eggs. 8. B.S. 


Inhibition of the Toxic Action of Hydroxyl Ions on 
the Unfertilised Egg of the Sea-Urchin by Withdrawal 
of Oxygen. Jacques Lors (Biochem. Zeitsch., 1910, 26, 289—292). 
—One set of eggs was kept in sodium chloride solution and alkali in 
the presence of a current of air, and the other was kept under similar 
conditions, but in presence of hydrogen. Those eggs kept under 
the former conditions were rapidly destroyed, whilst the others could 
be kept for some hours, and, after transference to sea-water and 
fertilisation, developed in the normal way. If kept for too long under 
these conditions, however, they could not be developed. (For theory, 
see preceding abstract.) . B.S. 


The Distribution in the Organs of Ferments Capable of 
Splitting Asparagine. Orro von Firta and M. FriepMann 
(Biochem. Zeitsch., 1910, 26, 435—440).—A ferment capable of liberat- 
ing ammonia from asparagine was found in all organs. The method of 
experiment was to determine the amount of ammonia set free by 
similar portions of organs incubated with and without asparagine. In 
the case of the mucous membrane of the small intestine, the amount 
of ammonia liberated was so great as to indicate the scission of 
this substance from the amino- as well as from the amido-group. 

8. B.S. 


Hemolysis in the Liver. Lzonarp Finpiay (J. Physiol., 1910, 
40, 445—450).—The blood of the hepatic vein contains in the 
majority of experiments recorded more red corpuscles than that of the 
portal vein ; this is probably due to lymph formation and consequent 
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concentration of the blood. The hemoglobin roughly runs a parallel 
course. No free hemoglobin occurs in hepatic blood. The experi- 
ments, therefore, lend no support to the view that hemolysis 


occurs in the liver. The animals experimented with were cats. 
W. Dz. iH. 


The Inhibition of Acetoacetic Acid Formation in the 
Liver. Gustav EmBpen and JosepH Wirts (Biochem. Zeitsch., 1910, 
27, 1—19).—The authors, by perfusion experiments, have already 
shown that certain substances give rise to acetone substances in the 
liver (leucine, isoleucine, tyrosine, phenylalanine, etc.). They now 
show that other substances, when added to these in the blood-mixture 
used for perfusion, inhibit the increased formation of acetone 
substances. Amongst such substances are 1-valeric acid, amino-n- 
hexoic acid, and, to a less degree, isohexoic acid. The inhibitory 
character depends apparently on the combustibility of these substances 
in the liver; when these are present, the substances giving rise 
to acetone substances are acted on so slowly, the acetoacetic acid, etc., 
formed so slowly, that they are destroyed without accumulating. A 
high content of glycogen in the liver also inhibits the acetone formation 
from isovaleric acid, although dextrose is without effect on this factor. 
From this fact, the conclusion is drawn that stored glycogen is more 
readily burnt than dextrose. d/-Alanine and dl-lactic acid are also 
without effect on acetoacetic acid formation ; no definite conclusions 
could be drawn as to the action of glycerol. 8. B.S. 


Acetoacetic Acid Formation in the Liver of a Diabetic 
Dog. II. Watrer Grigssacn (Biochem. Zeitsch., 1910, 2'7, 34—37). 
—It has been shown by Embden and Wirth (preceding abstract) that 
the addition of m-valeric acid inhibits the formation of acetone when 
substances which are normally acetone formers are perfused through 
the liver. In dogs which have been rendered glycosuric either by 
pancreas extirpation or phloridzin, this inhibition by n-valeric acid 
does not take place. The explanation of this fact which is 
considered most probable by the author is, that the livers of animals 
which have been rendered diabetic have so much fat stored up intra- 
cellularly, which is so readily combustible with formation of acetone 
substances, that the addition of other added combustible substances, 
such as n-valeric acid, exerts no influence on the formation of acetone 
substances. 8. BS. 


The Degradation of isoLeucine in the Liver. JoszepH WirtH 
(Biochem. Zeitsch., 1910, 27, 20—26).—When isoleucine or a-methyl- 
butyric acid, which is assumed to be an intermediary degradation 
product of the former, are perfused through the liver there is sometimes 
an increased formation of acetone substances, and at other times not. 
There are various ways by which degradation can take place, as either 
the methyl or the ethyl group can be oxidised. In the former case 
only is an acetone-forming substance formed. That the ethyl group 
can also be destroyed is shown by the experiments with -methy]l- 
valeric acid, which on perfusion gives rise to increased formation of 
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acetone substances, the formation of which can only arise by the 
destruction of the ethyl group. LEthylbutyric acid also gives rise 
to variable results. S. B. 8. 


Degradation of Leucine in the Liver. Fritz Sacus (Biochem. 
Zeitsch., 1910, 27, 27—33).—It has been shown that amino-acids 
behave in the liver with regard to the formation of acetone substances 
like the amino-free acid containing one carbon atom less, and not like 
those with the same number of carbon atoms. From this it appears 
as if the amino-acids are degraded by deamidisation and oxidation of 
the terminal carbon atom. If oxidation takes place before deamidi- 
sation, the possible intermediate product in the degradation of leucine 
is isoamylamine, from which by deamidisation, isoamy] alcohol, csovaler- 
aldehyde, and isovaleric acid can be produced. If deamidisation precedes 
oxidation, the immediate products would be isobutylhydroxyacetic 
(leucic) acid, from which by deamidisation and scission of carboxyl 
group, tsoamy!] alcohol, etc., would be produced. To gain an insight into 
the method of degradation of leucine, the behaviour of these various 
substances with regard to acetone formation in the liver was investi- 
gated. All the above substances were found to be powerful acetone- 
formers, with the exception of isoamyl alcohol, which in larger doses 
was toxic to the liver. No definite conclusions could be drawn from 
these experiments, therefore, as to the method of leucine degradation 
No marked difference was found between the behaviour of /-leucic 
acid. and dl-leucic acid, which is in marked contrast to what has 
been found in the case of /-leucine and di-leucine, 8. B.S. 


Liver Functions (Deamidation, Reduction, and Carbon 
Dioxide Cleavage in the Artificially Perfused Liver). OrrTo 
Neupaver and Hans Fiscuer (Zeitsch. physiol. Chem., 1910, 67, 
230—240).—If the surviving liver of the dog is perfused with a 
mixture of dog’s blood and Ringer’s solution, and phenylaminoacetic 
acid added, the d-component is so altered that the /-acid remains in 
excess, The deamidised product of the amino-acid is the correspond- 
ing ketonic acid (phenylglyoxylic acid). Secondarily, this is reduced 
to /-mandelic acid, and, in part, changed into benzoic acid. Whether 
other tissues behave in a similar way has yet to be tested, but the 
evidence available is in favour of the liver being the principal seat of 
such changes. W. D. H. 


Tyrosine Catabolism in the Artificially Perfused Liver. 
Orro NeuBavEr and Wa ter Gross (Zeitsch. physiol. Chem., 1910, 67, 
219-—229).—The method adopted for perfusion is described with full 
detail ; by practice the perfusion with dog’s blood diluted with Ringer’s 
solution can be commenced ten minutes after the excision of the liver ; 
the amount of acetone in the outflowing fluid is increased, as Embden 
showed ; the addition of p-hydroxyphenylpyruvic acid leads to an 
enormous increase of acetone similar to that produced by the addition 
of a corresponding quantity of tyrosine. The addition of p-hydroxy- 
phenyl-a-lactic acid has no such effect. These results, together with 
those obtuined in metabolic experiments on alcaptonuric patients, 
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support the hypothesis that the ketonic acid, HO-C,H,-CH,°CO-CO,H, 
is the normal product of intermediate tyrosine metabolism, and not 
the alcohol acid, HO:C,H,-CH,°CH(OH):CO,H. W. D. H. 


The Constituents of Animal Organs Soluble in Ethyl Acetate, 
and their Behaviour During Autolysis. I. Does the Liver 
Contain Cholesterol Esters? Kenro Konpo(Biochem. Zertsch., 1910, 
26, 238 —242).—An alcoholic extract of livers was made, from which 
the alcohol was evaporated off. An extract with ethyl acetate was made 
of the residue, and the “acetyl number” of the substances extracted 
was determined both before and after hydrolysis with alcoholic potassium 
hydroxide. From the fact that this number is larger after hydrolysis 
than before, the conclusion was drawn that cholesterol esters were 
present, and that, in fact, about 39% of the total cholesterol in the 
organ existed in the form of esters. The same results were obtained 
if the experiment was carried out after precipitation of the free fatty 
acids in the ethyl acetate extract by methyl-alcoholic barium hydroxide 
before determination of the acetyl numbers. The results are not 
due, therefore, to water-insoluble fatty acids. These results are not 
in accordance with those previously obtained by Nakada, working 
with a somewhat different method. 8. B.S. 


The Constituents of Animal Organs Soluble in Ethyl 
Acetate, and their Behaviour during Autolysis. II. Does 
the Liver contain an Enzyme Capable of Splitting Cholesterol 
Esters? KeEnro Konpo (Biochem. Zeitsch., 1910, 26, 243—251).— 
An emulsion of oleic acid, olive oil, and cholesteryl oleate showed, 
on ‘incubation with unboiled (but not with boiled) liver extracts, a 
greater increase in the acetyl number than was shown if the extract 
alone was incubated. An increase in the acetyl number also took 
place when an oleic acid emulsion alone was treated with liver extracts. 
The results do not show conclusively whether an enzyme capable of split- 
ting cholesterol esters was present, as they can be taken to indicate 
that oxidation of oleic acid to form substances with a larger number of 
hydroxyl groups can also have taken place. 8. B.S. 


The Constituents of Animal Organs Soluble in Ethyl 
Acetate, and their Behaviour during Autolysis. III. The 
Formation of Hydroxy-Fatty Acids during Autolysis of the 
Liver. Krenro Konno (Biochem. Zeitsch., 1910, 26, 252—254).— 
The acids obtained by precipitation of the ethyl acetate extracts (see 
preceding abstracts) by methyl-alcoholic barium hydroxide were added 
to the fatty acids obtained by hydrolysis from that part of the alcoholic 
extract of the liver which was not soluble in ethyl acetate. The 
acetyl number of the acids thus obtained was determined in equivalent 
portions of the liver extract both before and after autolysis. The 
increase in the acetyl number after autolysis indicated the formation 
of fatty acids during this process. 8. B.S. 


The Importance of the Skin as a Depét of Chlorine. J. H. 
PaptsBere (Arch. exp. Path. Pharm., 1910, 63, 60—79).-—-On food either 
rich or poor in chlorides, the skin, blood, kidneys, and lungs contain 
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the highest, and the muscles the lowest, percentage of chlorine. On 
food rich in chlorides, the chlorine in the dog rises on the average 
0°17%; on food poor in chlorides,’ it falls 0:137%; by intravenous 
injection of hypertonic salt solution, it rises 0°2%. On chlorine-poor 
food, the skin contains about one-quarter of the total chlorine in the 
body ; on chlorine-rich food, this rises to one-third. After intravenous 
injection, the rise in chlorides is greatest in the skin; the lungs, 
intestine, blood, and kidneys follow in the order named. W. D. H. 


Phosphorus in Beef. II. OC. K. Francis and Perry F. 
TROWBRIDGE (J. Biol. Chem., 1910, 8, 81--94. Compare this vol., ii, 
731).—A large number of analyses of the different organs and cuts 
in various steers and cows are given. In young animals the results 
are fairly uniform, but this is not so in mature animals. The largest 
amount of phosphorus is found in the circulatory and nervous systems. 
In thin animals the results are usually lower. Further generalisation 
does not appear at present possible. W.D.H 


The Glycogen Content in Tunicates; the Influence of Iron 
on the Estimation of Glycogen. Emm Srarkenstern (Biochem. 
Zeitsch., 1910, 27, 53—60).—In tunicates (ascidea), in addition to 
cellulose, another polysaccharide (glycogen) is present in considerable 
quantities (not less than 26% of the dry weight of the organs). A 
diastatic ferment is also present, which is capable of acting at relatively 
low temperatures. In the course’ of the investigations it was found 
that an error existed in Pfliiger’s method for the estimation of glycogen, 
due to the presence of iron, which, in the form of hydroxide, is capable 
of absorbing considerable quantities of the polysaccharide. For this 
reason, after the tissues have been treated with alkali, the insoluble 
portion should also be examined, as it contains glycogen absorbed by 
the iron. This portion should be dissolved in hydrochloric acid, and 
the glycogen in the solution thus obtained determined. By neglecting 
this operation, an error of as much as 50% can be made in the glycogen 
determinations in certain cases. S. 


The Secretion of Cholesterol in Human Bile. BacmEIsTER 
(Biochem. Zeitsch., 1910, 26, 223—230).—The amount of cholesterol 
secreted in four cases of human biliary fistula was investigated, the 
alcohol being estimated by the digitonin method of Windaus. The 
output altered greatly from day to day; the average in the four 
cases varied between 0°11 and 0°23 gram daily. It was, however, 
appreciably lower immediately after the operation. 8. B.S. 


The Alleged Occurrence of Trimethylamine in Urine. C. C. 
Erpmann (J. Biol, Chem., 1910, 8, 57—60).—The volatile character of 
trimethylamine suggested that Folin’s air current method which he . 
uses for ammonia estimations might be employed. The test employed 
was the characteristic odour which Kaufmann states can be detected 
in dilutions as low as 1 in two millions. No trimethylamine could be 
detected in ten normal urines. It can be obtained from stale urine, or 
from any urine which has been subjected to Kjeldahl digestion. 

W. D, H. 
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The Presence and Detection of Allantoin in Human Urine. 
Karu Ascuer (Biochem., Zeitsch., 1910, 26, 3570—381).—The allantoin 
was obtained in crystalline form after precipitation by Wiechowski’s 
reagent (mercuric acetate in sodium acetate solution), which was added 
after freeing the urine from various constituents by phosphotungstic 
acid and silver nitrate, and other treatment. In the case of a normal 
individual, 8 mg. of allantoin were recovered for one day’s output 
of urine ; in the case of a starving man, 1 mg. was obtained, and in a 
case of leucemia, 5°6 mg. Allantoin was absent in a case of pernicious | 
anemia, and its presence was doubtful in a case of Addison’s disease. 
Allantoin is readily adsorbed by animal charcoal under certain condi- 
tions to the extent of more than 90%. ‘The author finds that the 
naphtharesorcin test is not applicable, as under certain conditions 
colours can be obtained from the reagent itself in blank tests; 
neither is the peptone-sulphuric acid reagent applicable to urine. 

8. B. 8. 


The Occurrence of Creatine in Diabetic Urine. R. A. 
Krause and WILHELM Cramer (Proc. physiol. Soc., 1910, 1xi—lxii ; 
J. Physiol., 40).—In typical diabetes mellitus, and in phloridzin 
glycosuria (in dogs), creatine is regularly found in the urine. It was 
also found in eight cases of pregnancy at the seventh or eighth month. 
Creatine occurs in all conditions that may lead to acidosis or to 
muscular atrophy. Creatine may appear before acidosis sets in, as 
in the cases of diabetes examined. W. Dz. H. 


Formation of Sugar from Fat (in Phloridzin Diabetes). 
Fetix Lommen (Arch. exp. Path. Pharm., 1910, 63, 1—9).—It was 
thought that some light might be thrown on this vexed question by 
the administration of alcohol to dogs rendered diabetic with phloridzin. 
If sugar originates from fat, the removal of fat by alcohol would lessen 
the glycosuria, or cause some change in the dextrose: nitrogen ratio. 


The experiments gave varying and therefore disappointing results. 
W. D. H. 


Alleged Anesthetic Properties of Magnesium Salts. 
Cuartes C. GuTurie and A. H. Ryan (Amer. J. Physiol., 1910, 
26, 329—346).—The authors do not agree with Meltzer and Auer 
that magnesium sulphate is very toxic, and that it has specific 
anesthetic effect. The immobility after large doses is due rather 
to the effect on the neuro-muscular apparatus; if this produces, 
as it generally does, more or less asphyxia, loss of sensation is due 
to the asphyxia, and its amount will depend on the degree of 
asphyxiation, W. D. H. 


Narcotics and Local Anesthetics. II. Oscar Gros (Arch. 
exp. Path. Pharm., 1910, 63, 80—106. Compare this vol., ii, 529).— 
The theory of narcosis of Hans Meyer and Newton applies to local 
anesthetics; the bases of local anxsthetics act more strongly than 
their salts. The anesthetic potential of the salt depends on that of 
the base, and the degree of hydrolytic dissociation ; that of novocaine 
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hydrogen carbonate is five times greater than that of the chloride. 
The bases of all the local anzsthetics investigated are abcut equal in 
strength, and affect sensory more readily than motor nerves. Eucaine 
uud stovaine have the strongest, and novocaine the weakest, aflivity 
for protein, W. D. H. 


Action of Praseodymium, Didymium, and Erbium on the 
Frog’s Heart. Grorce R. Mines (Proc. physiol. Soc., 1910, 1xviii ; 
J. Physiol., 40).—The chlorides of the elements mentioned act in the 
same way as other rare earths. Neutral Ringer’s solution containing 
000001 mol. per litre stops the ventricle in a few minutes. Washing 
out with neutral Ringer’s solution causes slow and imperfect recovery. 
The addition of a little alkali renders it prompt and complete. The 
fact that didymium and praseodymium tested alternately on the same 
heart show the same activity renders it probable that neodymium, the 


other constituent of didymium, has the same action as praseodymium. 
_ ee A 


The Degradation of Carboxylic Acids in the Animal Body. 
IX. The Behaviour of p-Chlorophenylalanins, p-Chlorophenyl- 
pyruvic Acid, and p-Chlorophenyl-lactic Acid in the Animal 
Body. Ernst FriepMann and C. Maase (Biochem. Zeitsch., 1910, 
27, 97—112. Compare Abstr., 1908, ii, 719).—In the conversion 
of tyrosine into homogentisic acid in the organism, it has been 
assumed that a quinol derivative is formed as an intermediate 
product; this can only happen when an a-hydroxyl group exists, 
or can be introduced into the para-position of the other substituting 
group. For this reason it was of interest to investigate the be- 
haviour of those substances in which the para-position is already 
substituted by another group. These investigations should also throw 
some light on the method of degradation of the nitrogenous side-chain. 
The substances investigated with this object were p-chlorophenyl- 
alanine and p-chlorophenylpyruvic acid, both of which were excreted 
with glycine in the form of p-chlorophenylaceturic acid, 

C,H,Cl-CH,°CO-N H-CH,°CO,H. 
The corresponding bydroxy-acid, p-chlorophenyl-lactic acid, was not 
excreted in this form, and the results indicate that amino-acids are 
broken down in the body with deamidisation into an acid with 
one carbon atom less, and that the corresponding a-hydroxy-acids are 
not formed as intermediate products. 

p-Chlorophenylalanine was prepared by condensing p-chlorobenz- 
aldehyde with hippuric acid to form the lactimide of p-chloro-a-benzoyl- 


aminocinnamic acid, O,H,Cl-CH-C< 4 en (m. p. 195°), which 


on hydrolysis yielded p-chloro-a-benzoylaminocinnamic acid (m. p. 216°) ; 
this was reduced by sodium amalgam to benzoyl-p-chlorophenylalanine 
(m. p. 171—172°), which on treatment with hydrochloric acid yielded 
the hydrochloride of p-chlorophenylalanine. From this the free 
amino-acid (m. p. 243—244°) was obtained. 

p-Chlorophenyl-lactic acid (m. p. 85—87°) was obtained fiom the 
above by the action of nitrous acid. 
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p-Chlorophenylpyruvic acid (m. p. 191°, decomp.) was obtained by the 
action of sodium hydroxide on p-chloro-a-benzoylaminocinnamice acid. 
p-Chlorophen ylaceturic acid (m. p. 165°) was synthesised by the 
action of p-chlorophenylacetyl chloride (b. p. 120°/14 mm.) on glycine | 
in presence of sodium hydroxide. 8. B. 8. i 


The Degradation of Carboxylic Acids in the Animal Body. 
X. The Behaviour of af8-Dihydroxy-acids in the Animal 
Body. Ernst FriepMann and C. Maase (Biochem. Zeitsch., 1910, 27, 
113—118).—As both saturated and unsaturated acids yield the same 
products in the animal body, and as -ketonic acids are supposed in 
both cases to be intermediate products, experiments were carried out 
with af-dihydroxy-acids to determine whether such acids were also 
intermediate products in the degradation of acids, and whether they 
also yield keto-acids, and are formed as the first stage in the degradation 
of the unsaturated acids. Perfusion experiments with af-dihydroxy- 
butyric acid yielded no acetoacetic acid on perfusion, neither did 
phenylglyceric acid after ingestion yield acetophenone (or benzoyl- 
acetic acid). These results indicate that the dibydroxy-acids are not 
formed as intermediate metabolism products, and that probably, 
by addition of water at the double bond, @-hydroxy-acids are first 
formed, which oxidise to keto-acids. S. B.S. 


The Degradation of Carboxylic Acids in the Animal Body. 
XI. The Behaviour of Benzoylacetic Acid in the Animal 
Body. Ernst Frrepmann (Biochem. Zeitsch., 1910, 27, 119—130).— 
In view of the conceptions advanced by Knoop and by Dakin as to the 
formation of £-hydroxy-acids as intermediate products in the degrada- 
tion of acids in the animal body, and in view also of the fact that 
phenylpropionic acid entirely disappears after administration to 
animals, whereas the supposed intermediate product, 8-hydroxyphenyl- 
propionic acid, does not, experiments were carried out with the other 
possible intermediate product, namely, benzoylacetic acid. The follow- 
ing products were obtained in the urine when this substance was 
administered subcutaneously to dogs in doses of 0°35 gram per kilo. 
of body-weight: U-8-hydroxyphenylpropionic acid, acetophenone, 
cinnamoylglycine, and hippuric acid. The author represents the 
changes by the following scheme : 


C,H,°CO-CH,°CO,U = 0,H,°CH(OH)-CH,-CO,H 
l l 


Y Y 
C,H,°CO,H C,H,-CH:CH-CO,H 
l 
Y 
C,H,-CO,H 
From these results, and from those of other authors, it would appear 
that certain of the changes are reversible. 8. B.S 


Mode of Oxidation of Phenyl Derivatives of Fatty Acids 
in the Animal Organism. A Correction. Henry D. Dakin 
(J. Biol. Chem., 1910, 8, 35—39).—The substance previously in- 
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vestigated (Abstr., 1909, ii, 685), and supposed to be phenyl-f-alanine, 
turns out, as Posner showed, to be the amide of 8-hydroxypheny}- 
propionic acid. Pure phenyl-8-alanine was prepared by Posner's 
method, and given to dogs and cats either by the mouth or sub- 
cutaneously. The urine contains much of the unchanged acid ; on con- 
centration oa the water-bath it reacts with carbamide to form f-carb- 
aminophenylpropionic acid, and this by the subsequent action of acids 
in the course of the analysis may be converted into the corresponding 
anhydride, phenyldibydrouracil. No indications of the formation of 
B-hydroxyphenylpropionic acid, acetophenone, or hippuric acid were 
found, so contrasting with the corresponding hydroxy- and ketonic 
acids, both of which are converted into hippuric acid. W. D. iH. 


Mode of Decomposition of Tyrosine and of Related Sub- 
stances in the Animal Body. Henry D. Dakin (J. Biol. Chem., 
1910, 8, 11—24).—The experiments failed to demonstrate in normal 
animals the type of change necessary for the conversion of tyrosine 
or phenylalanine into homogentisic acid. The inference that the 
latter acid is not a normal product of catabolism is, however, still 
inconclusive. Jaffé found muconic acid in the urine of dogs after 
dosage with benzene ; this suggests that the oxidation of the aromatic 
nucleus in phenylalanine and tyrosine may not necessarily be preceded 
by the introduction of hydroxyl groups into the ring. The frequent 
occurrence of the CH,*CH(NH,):CO,H grouping in amino-acids, which 
undergo complete decomposition in the body, is significant. The group 
readily undergoes condensation with other amino-acid groupings in the 
tissues, and this may be a necessary preliminary to the oxidation 
of aromatic nuclei. The fact that phenylaminobutyric acid undergoes 
easy oxidation in the body and in alcaptonuria is not converted into 
an alcaptan acid, harmonises with this view, as also do certain other 
facts which are quoted. W. Dz. H. 


Fate of Inactive Tyrosine in the Animal Body, together 
with some Observations on the Detection of Tyrosine and 
its Derivatives in the Urine. The Synthesis and Probable 
Mode of Formation of Blendermann’s p-Hydroxybenzyl- 
hydantoin. Henry D. Dakin (J. Biol. Chem., 1910, 8, 25—33).— 
Inactive tyrosine administered to cats undergoes selective decomposition, 
so that the tyrosine of the urine contains more of the dextro- than of 
the naturally-occurring levo-variety. When neutral or alkaline urine 
which contains tyrosine is evaporated, the tyrosine is largely con- 
verted with the corresponding uramino-acid. On subsequent treat- 
ment with acids, this readily loses water, giving the hydantoin 
derivative, p-hydroxybenzylhydantoin, 

NH:-CO 


-NH-CO'NH 
OH-C,H,:CH, CH<O0,H 2 —> OH-0,H,CH, eae lt Sele 


described by Blendermann in the urine of rabbits dosed with tyrosine. 
Blendermann’s substance is no doubt the result of analytical procedure. 
It is important to avoid heating the urine unless it is acidified. No 
homogentisic or similar acid was found. W. D. H. 
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Action of Nicotine and Curare on the Receptive Substance 
of the Frog’s Rectus Abdominis Muscle. Antagonism by 
Curare of the Nicotine Stimulation of Nerve Cells. Joun N. 
Laneuey (Proc. physiol. Soc., 1910, lix—lx, Ixii ; J. Physiol., 40).— 
Further experiments are described which support the view that curare 
combines with the receptive substance and can be displaced by nicotine. 
This antagonistic action is fundamentally the same on autonomie 
nerve cells and on striated muscle. W. D. H. 


[Physiological] Action of Tetrahydropapaveroline. P. P. 
Larptaw (J. Physiol., 1910, 40, 480—491).—Tetrahydropapaveroline 
hydrochloride was first prepared by Pyman (Trans., 1909, 95, 1610), 
during his study of the reduction products of papaverine. It causes 
a fall of blood pressure, although the heart rate is increased ; the fall 
is due to vascular dilatation ; the respiration rate is augmented, and 
the plain muscle of the bronchioles is completely relaxed ; the same is 
true for the arteries and, to a less extent, for the intestine; the 
bladder and skeletal muscle are not affected. W. D. H. 


[Physiological] Action of Kamala and its Constituents. 
Aue. Semper (Arch. exp. Path. Pharm., 1910, 63, 10—37).—This 
anthelmintic is toxic to frogs, tadpoles, and worms. The symptoms 
produced in frogs are similar to those resulting from different Filiz 
substances; the same similarity is seen in its action on muscle 
and nerve. The action of rottlerin, a substance obtained from kamala, 
and the ethereal extract show the same action in smaller degree. In 
dogs, kamala and its products are not absorbed, unless their use is 
prolonged, and then local changes in the intestine and albuminuria 
occur. W. D. H. 


Certain Bases which Occur in the Urine During Phosphorus 
Poisoning. K. Taxepa (Pfltiger’s Archiv, 1910, 1383, 365—396).— 
On the hypothesis that oxidation is lessened in the body in phosphorus 
poisoning, the urine of five dogs poisoned with that substance was 
examined for abnormal bases. The urine contained a trace of protein, 
but no sugar, leucine, or tyrosine. In all, 65 litres of urine were 
collected. After acidification with sulphuric acid, phosphotungstic acid 
was added. By fractional treatment of this precipitate with silver 
nitrate and mercuric chloride, compounds of certain bases were 
obtained, in some cases in crystalline form. The identification of these 
bases was incomplete; one appears to be isomeric with crangonine 
(C,,H,,0;N,), a base separated from crab extract by Kutscher and 
Ackermann, and another with Brieger’s base, C,H,,0,N, prepared from 
putrefying material. These are toxic, acting mainly on the heart, and 
lowering arterial pressure. Other bases somewhat similar to histidine 
and pyrimidine bases were found, but not identified ; one suspected to 
be butyrobetaine gave an intense odour of trimethylamine when 
destroyed. W. D. H. 


Thyroidectomy and the Resistance of Rats to Morphine — 
Poisoning. W. H. Oups, jun. (Amer. J. Physiol., 1910, 26, 
354—360).—Rats survive thyroidectomy without harm, provided the 
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recurrent laryngeal nerves are intact and the parathyroids not entirely 
removed. They show the same resistance to morphine poisoning as 
normal rats. W. Dz. H. 


Chemistry of Vegetable Physiology and Agriculture. 


The Réle of Methane in Organic Life. N. L. Séuncen 
(Ree. trav. chim., 1910, [ii], 14, 238—274. Compare Hoppe-Seyler, 
Abstr., 1886, 577, 932).—The observations of Omelianski (Abstr., 
1902, ii, 468) relating to the fermentation of cellulose are confirmed. 

The author has studied the fermentation of the calcium salts of 
fatty acids first observed by Hoppe-Seyler (Abstr., 1887, 618, 1135; 
compare also Mazé, Abstr., 1904, ii, 138 ; Pakes and Jollyman, Proc., 
1901, 17, 29). If a quantity of sewer or canal mud (40 c.c.) is mixed 
with a solution (100 c.c.) containing 0:05% of dipotassium hydrogen 
phosphate, 0:05% of ammonium chloride, and 2% of a calcium salt of 
a fatty acid, and the mixture kept at 35°, a vigorous fermentation 
takes place. After several repetitions of the process, the residue 
becomes quite white, probably from the destruction of humus and 
formation of calcium carbonate. The active micro-organism is present 
only in the sediment, not in the supernatant liquor ; the former, after 
repeated cultivation, is found to contain a bacterium and a sarcina, 
both of which ferment fatty acids. The bacterium takes the form of 
a small rod, 5—7p long and 0°3—0°5 yw wide; it is largely enveloped 
by the calcium carbonate, and predominates in cultures other than those 
of calcium acetate. The sarcina is rather larger, but less active, than 
the bacterium, and predominates in acetate cultures. Neither organism 
forms spores, both are killed at + 60°, are active only in neutral liquids, 
and are stained by aniline dyes. The sarcina resists drying at 40°, 
whilst the bacterium is destroyed, and separation can be effected by 
this means. The activity of the bacterium is lessened by increasing 
the concentration of the salt of the fatty acid, and is inhibited when 
this amounts to 10%. This bacterium does not ferment cellulose. 
Experiments are described in which a culture residue, prepared as 
above, was treated with solutions of calcium butyrate and formate. 
The results of these show that the butyrate is fermented according to 
the equation: Ca(C,H,O,),+3H,0=5CH,+2C00,+CaCO,, and the 
formate according to 2Ca(CHO,),=CH,+C0,+2CaCO,. The calcium 
salts of other acids containing an even number of carbon atoms are 
decomposed by similar reactions. Acids containing an odd number of 
carbon atoms, except formic acid, are not attacked. 

When the pure culture of Omelianski’s methane-forming bacillus, 
obtained by repeated cultivation with pasteurisation of a dung-culture, 
is inoculated in a sterile solution of mineral salts containing filter 
paper and calcium carbonate, and placed in an atmosphere of hydrogen, 
the latter gradually disappears, whilst methane and carbon dioxide are 
evolved. 
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Similarly, if a solution of calcium butyrate in a hydrogen atmosphere 
is inoculated with the sediment of a culture of the acid-fermenting 
organism, the hydrogen is absorbed, whilst methane and carbon dioxide 
are liberated. More hydrogen, however, is absorbed, and less of the 
other gases liberated, than is required by the equation : 
Ca(C,H,0,), + 4H, + H,O = 6CH, + CO, + CaCO,. 

A similar discrepancy is observed in experiments with calcium formate. 
This discrepancy is explained by the observation that carbon dioxide 
(from the calcium hydrogen carbonate present in the culture) under the 
influence of the organism is reduced by hydrogen to methane. Thus 
a mixture of 1350 cc. of hydrogen and 300 c.c. of carbon dioxide, 
confined at 35° under pressure in a vessel containing a solution of 
mineral salts and a culture of the acid-fermenting bacterium, diminished 
in eighteen days to 444 c.c., composed of 159 c.c. of hydrogen and 
285 c.c. of methane, in accordance with the equation: CO,+4H,= 


CH, + 2H,0. 
‘he paper ends with an account of work on the Bacillus methanicus, 
already published (Abstr., 1906, ii, 42). E, H. 


Biochemistry of Micro-organisms. III. The Fermentation 
of Formic Acid by the Bacillus phymonthiensis. Harrwie 
Franzen and G. Greve (Zeitsch. physiol. Chem., 1910, 67, 251—296. 
Compare this vol., ii, 333).—Further details regarding the ferment- 
ation of formic acid are given in reference to varying conditions of 
temperature, etc. Two strains of the B. phymonthiensis (KX. G.-A. aud 
Kra/), although morphologically so much alike, differ in their relative 
action in this direction. W. D. H. 


A Chemically Characterised Hzmolysis of Bacterial Origin, 
Hydroxythioldimethylerucic Acid, the Hemolysin ot Bacterium 
Putidum (Lehmann and Neumann). Lupwic BurKkHarpt (Arch. 
exp. Path. Pharm., 1910, 68, 107—118).—The substance produced by 
Lb. putidum which acts as a hemolysin is a monobasic unsaturated 
acid, which was identified as hydroxythioldimethylerucic acid, C,,H,,0,S8, 
probably OH’C,,H,,Me,°CO-SH. Several of its salts were prepared ; 
on oxidation it yields dihydroxybehenic acid ; whether immunisation 
against it can be produced has not yet been attempted. W. D. H. 


Oxidation of Acetaldehyde by Lower Vegetation. A. 
PerRieR (Compt. rend., 1910, 151, 163——165).—A species of Zorula 
was cultivated in a medium containing definite amounts of acetalde- 
hyde, but free from other organic substances. Progressive disappear- 
ance of aldehyde was observed, but no products of incomplete 
oxidation were detected. Negative results were obtained in similar 
experiments with formaldehyde. The results confirm the theory that 
alcohol and aldehyde are two successive stages in the degradation 
of sugars by micro-organisms, W. O. W. 


The Dependence of Plant Respiration on the Presence of 
Lipoids. Wuapimir Patiapin and E. Srayewitscu (Biochem. 
Zeitsch., 1910, 26, 351—369).— Wheat ewbryos were extracted with 
different organic solvents, and then soaked for a short time in water. 
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The amount of carbon dioxide evolved during definite intervals was 
then estimated, It was found that those solvents which extracted 
the most lipoid substance and phosphorus depressed most the respira- 
tion energy. In order to obtain killed plants with the most active 
ferments, it is needful to employ substances in which the lipoids are 
least soluble. Toluene vapour exerts an injurious effect on the carbon 
dioxide excretion of plants ; the toxicity varies with the nature of the 


solvent which had been employed for the extraction of the seedlings. 
8. B. 8. 


Vegetable Assimilation and Respiration. VI. Some Experi- 
ments on Assimilation in the Open Air. D. THopay (Proc. Roy. 
Soc., 1910, B, 82, 421—450).—Nothwithstanding the low concentration 
of carbon dioxide in the air, high rates of assimilation occur. Leaves 
of Helianthus annuus showed an average net rate of increase of 17 mg. 
per hour in their dry weight per square dem., a result agreeing closely 
with that obtained by Sachs (16°5 mg.). It is probable that when the 
stomata allow sufficient carbon dioxide for this assimilation to diffuse 
into the leaf, the internal leaf-temperature will be the limiting factor 
unless it exceeds 23—25°. 

The high results obtained with H. annuus indicate that the waste 
of available energy on a bright day has been over-estimated. On 
sunny days the waste is probably about 70%, and sometimes less. 

The low results obtained by Brown and Escombe (5'5 mg.) are 
attributed partly to the unnaturally high temperatures in the glass 
leaf-cases employed ; and it is probable that the stomata were not fully 
open. It is suggested that the failure of even very bright diffused 
light fully to open the stomata of //. annuus depends, not on the photo- 
synthetic value of the radiation, but on the relative poverty in 
heat rays, 

Whilst attached leaves have to absorb water from the stem against 
a negative pressure, the resistance has no longer to be overcome when 
the leaves are detached, and such leaves may be expected to open 


their stomata more widely than similar leaves still on the plant. 
N. H. J. M. 


The Behaviour of Nuclein Bases in the Dark in Plants. 
ALEXANDER Kigset (Zeitsch. physiol. Chem., 1910, 67, 241—250).— 
Although the nuclein bases in plants are so similar to those in 
animals, uric acid has never be found in the vegetable kingdom. In 
the dark, deamidation takes place, and xanthine and hypoxanthine 
increase at first, whilst adenine and guanine disappear. Later, the two 
former bases also diminish. There is no trace of uric acid found. 
Whether allantoin is formed has still to be discovered. W. D. H. 


Chemical Hxamination of the Oil from the Seeds of 
Bursaria spinosa (Blackthorn). Epwarp Gurirritus (J. Roy. 
Soc., New South Wales, 1909, 43, 399—405).—The seeds of Bursariw 
spinosa yield by extraction with light petroleum about 17% of a 
yellow, transparent oil having the following constants: saponifica- 
tion number, 169°47 ; iodine number (Hiibl), 86°£; D!** 0°8867 ; acid 
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number, 1°26 ; nj} 1°4681. The oil appears to corsist mainly of olein 
with small quantities of stearin. Amongst the unsaponifiable con- 
stituents of the oil is a phytosterol and a wax-like substance, m. p. 
45° (about). : W. P.S. 


Chemical Examination of the Rhizome of Cimicifuga 
racemosa. Horace FinnemoreE (Pharm. J., 1910, [iv], 31, 142—144). 
—Forty kilograms of the dried rhizomes and roots of Cimicifuga 
racemosa have been extracted completely by alcohol in a Soxhlet 
apparatus, By boiling the concentrated alcoholic extract with water, 
a resinous precipitate is obtained. From the aqueous filtrate, iso- 
ferulic acid, a minute amount of salicylic acid and a crystalline 
substance, m. p. 152°, have been isolated. From the resinous precipitate, 
formic, acetic, butyric, and palmitic acids, oleic and other more 
unsaturated acids have been isolated, and also a phytosterol, ©,)H,,0, 
m, p. 138°, an alcohol (1), C,;H,,0,, m. p. 217—225°, and a substance, 
C,,H,,0,, m. p. 218—220°. 

Evidence has also been obtained of the presence of a small amount 
of alkaloids in the drug. C. 8. 


Fruit of Menispermum Canadense. Ray E. Nzrpie (Chem. 
News, 1910, 102, 40—41).—The fruit is known under the name of 
“moon seeds,” and is obtained from a vine growing to a height of 
about twelve feet. The berries are of a bluish-black colour, and 
resemble ordinary currants. They contain 61% of sugar, mainly 
dextrose, 5°38% of oil, 3°91% of ash, and 0°95% of nitrogen. The oil 
has D 0°9684, and is similar to castor oil; citric, oxalic, ‘malic, and 
gallic acids are present in the fruits, W.F.8 


Toxicity of Certain Salts towards Green Leaves. Lion 
MaquenneE and Em. Demoussy (Compt. rend., 1910, 151, 178—182),— 
Observation of the blackening of leaves when immersed in salt 
solutions constitutes a simple method for determining the toxicity of 
substances towards protoplasm. In the case of copper sulphate, the 
reaction is very sensitive, the leaves showing a black border after 
twenty-four hours in a solution containing one part of copper in 
5,000,000. Experimental data are given for various salts of the 
alkali metals and of ammonium, methylamine, and trimethylamine. 
Ammonium salts are much more toxic than those of potassium, 
sodium, or the two amines. W.O. W. 


Physiological Action of Calcium Cyanamide, and Com- 
pounds Derived from it. Fr. Reis (Biochem Zeitech., 1910, 25. 
477—493. Compare Abstr., 1910, i, 465).—Cyanamide, the active and 
important constituent of the commercial calcium cyanamide, is a power- 
ful poison. It acts destructively, not only on animals, but on bacteria, 
moulds, germinating seeds, and also on growing plants, if it con- 
stitutes the only source of nitrogenous nourishment. Certain 
organisms can, however, live in a 01 per cent. solution of this 
compound, Sterile earth has a direct decomposing action on cyan- 
amide solution, Dicyanodiamide, dicyanodiamidine, and diguanide in 
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0:1 per cent. solution are also assimilated by certain organisms, but 
no liberation of ammonia has been observed under these conditions. 
Cyanamide is doubtless valuable as an artificial manure, and in order 
to learn under what conditions it loses its poisonous properties and 
becomes converted into a source of nitrogen utilisable by higher plants, 
experiments were carried out on plants in clean quartz sand. Similar 
experiments were made, using dicyanodiamide, dicyanodiamidine sul- 
phate, and diguanide. If the soil was watered with the solution before 
sowing the seed, and no other available source of nitrogen was pro- 
vided, the poisonous action was marked, If the plants had grown 
considerably before the compounds were added to the soil, dicyano- 
diamidine sulphate could be used to a limited extent, whilst dicyano- 
diamide and diguanidine sulphate could not be used as fertilisers. 
When calcium cyanamide acts as a fertiliser, it undergoes some 
changes in the soil, These are not completely understood, but the 
formation of urea may play an important part, and it has been shown 
to be formed from calcium cyanamide in the presence of ferric oxide. 
G.S. W. 


Analytical Chemistry. 


Use of Sodium Carbonate for Oxidising Purposes. Euan 
Deiss (Chem. Zeit., 1910, 34, 781—782).—Sodium carbonate can be 
conveniently used for getting certain metals into a form in which they 
may be readily dissolved. ‘The reaction takes place according to the 
equation M+CO, — MO+CO, where M is a bivalent metal. For 
avalytical purposes it is best to use a mixture of sodium carbonate 
with either lime or magnesia, so that the mass simply sinters together 
and allows the carbon monoxide to escape freely. 

The mixture (2 parts of magnesia to 1 part of sodium carbonate, 
or 1 part of magnesia to 2 parts of sodium carbonate) may be used 
for transforming such difficult soluble substances as silicon, titanium, 
tungsten, molybdenum, ferro-titanium, manganese-titanium, ferro- 
phosphor, etc., into a soluble form. 7. &. P. 


Estimation of Sulphur in Pyrites; Roasted Pyrites and 
Sulphates. A. ZeEneTmayr (Zeitsch. angew. Chem., 1910, 28, 
1359—1360).—0°5 Gram of the finely-powdered substance is placed 
in a combustion tube, 60—70 mm. long and 7—8 mm. wide, and 
closed at one end, mixed by the aid of a wire with twice the 
weight of pure reduced iron, and the contents are heated for a short 
time to redness. When cooled somewhat, it is dropped into a 200 c.c. 
generating flask containing 20—30 c.c. of water, which will cause it to 
crack. The flask is then fitted in the usual manner with a safety 
funnel and a short condenser furnished with a tube bent at right 
angles dipping into dilute potassium hydroxide. The sulphide formed 
is then decomposed by hydrochloric acid, and towards the last the 
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solution is boiled to expel the last traces of hydrogen sulphide. The 
liquid in the receiver is then titrated for hydrogen sulphide by the 
ordinary iodometric method. L, bE K, 


Estimation of Sulphur Trioxide in Fuming Sulphuric Acid. 
R. H. Vernon (Chem. Zeit., 1$10, 34, 792).—The apparatus consists 
of two parts, a dilution flask A with ground stopper a, and side-tube b 
fitted with a ground cap 0’, also a separating funnel B, with stopcock, 
and a side-tube e; this connects the part of the funnel below the 
stopcock H with the upper stopper c. This stopper is also ground 
and hollow, and provided 
with a hole which allows 
communication of the funnel 
with the side-tube e. 

A fitted with a and 0’ is 
weighed, and by means of a 
rubber tube fixed in the neck 
d, and applying suction, 
about 10 to 15 grams of 
fuming sulphuric acid are 
introduced into A, 6 being 
immersed in the acid. After 
again closing the flask with 
the stopper and cap, 0 is 
rinsed with water and wiped 
dry, and by re-weighing 4A, 
the exact amount of the 
fuming acid taken is ascer- 
tained. # is now filled half- 
way with water, and H is 
turned until the tube d’ is 
completely filled with water, 
and then again turned off. 
Air is now blown through 
the upper part of the funnel 
to expel the water from e ; 
the upper stopper c is then 
inserted in such a manner 
that there is no communica- 
tion between the funnel and the side-tube e. The flask is now cooled by 
streaming water, which causes a diminished pressure, so that on 
removing the stopper a, no sulphuric fumes can escape. 

After placing a in a beaker containing water, the funnel PB is 
inserted in A and held by means of indiarubber rings through the 
hooks hh’, h”, and h’”’. The apparatus is now held in an inclined 
position, and H is carefully opened so as to allow one drop of water to 
fall on the side of the neck of A. Owing to the explosive action of 
the water on the fuming sulphuric acid, a super-pressure is caused. 
A is again cooled, and another drop of water is introduced. If the 
pressure is so great that no water will enter, the stopper ¢ is turned 
so that there is a momentary communication between the upper and 
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lower part of the apparatus. The operation is now repeated until the 
acid is fairly well diluted ; the funnel B is made to communicate with 
the flask A by turning c, and the remainder of the water is then 
admitted, at first slowly, finally rapidly. If sulphuric fumes are still 
visible in B, the apparatus is turned upside down, and the acid enter- 
ing B soon absorbs the fumes on shaking. The funnel is then 
disconnected. In order to remove any acid from tube 3, b’ is slightly 
loosened, and 6 is then inserted in the beaker containing the stopper 
a, and b’ is detached by means of a glass rod. Every part of the 
apparatus, including the beaker, is now rinsed, and the liquid finally 
made up to 1 litre, when 20 to 30 c.c. are taken from the usual 
titration. 

The following formule will be found convenient in calculating the 
results, Total % sulphur trioxide = 80:07xbx//aG = X. Free 
sulphur trioxide = .Y = 80-07(100 — «)/18°016, in which b=c.c. of W/5- 
sodium hydroxide ; /, factor of the lye; a, the weight of the fuming 
acid, and G, 4he number of c.c. of acid titrated. L. bE K, 


Estimation of Nitrogen by Kjeldahl’s Method in Fatty 
Substances. Josern A. Brown (Chem. News, 1910, 102, 51).— 
When applying the Kjeldahl process to substances rich in fat, such as 
cheese or milk, traces of slightly volatile fatty acids may still be 
present at the end of the digestion with sulphuric acid, and when 
distilling off the ammonia after adding excess of alkali, a troublesome 
frothing may occur. 

This difficulty is entirely overcome by adding to the contents of the 
Kjeldahl flask, 100 c.c. of water, and then boiling down briskly to 
about 40 ¢c.c. The fatty acids are then completely expelled. 

L. DE K. 


Magnesium Ammonium Phosphate. Kurt Buse (Zeitsch. anal. 
Chem., 1910, 49, 525—596).—A lengthy paper containing a review 
of the investigations of Neubauer, Jirvinen, Schmitz, Jorgensen, and 
others as to the best method of obtaining an ideal magnesium 
ammonium phosphate precipitate. This compound may be obtained 
with 1H,0 or 6H,0, but a mixture is frequently formed ; this depends 
on the temperature. 

Several tables and curves are given showing the solubility of the 
two compounds under various conditions, and the conductivity lines of 
the solutions, 

The more important impurities which affect the analytical results 
are magnesium hydroxide, which is usually present when Jérgensen’s 
directions are followed, and magnesium tetra-ammonium phosphate ; 
this compound, the existence of which has been suspected by Neubauer, 
is, however, most likely magnesium ammonium phosphate, containing 
occluded ammonium phosphate. 

The two crystallised compounds are decomposed by digestion with 
water at 47—48°; the decomposition is retarded when magnesium 
mixture has been added. L. DE K, 

The Precipitation of Ammonium Phosphomolybdate in 


Presence of Organic Acids. G. Maperna (Aiti R. Accad. Lincei, 
1910, [v], 19, i, 827—835)—Whilst the presence of tartaric or other 
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polybasic acids has sometimes been considered to hinder the precipita- 
tion of ammonium phosphomolybdate, other authors have recommended 
the addition of tartaric acid when it is required to precipitate 
phosphorus in the presence of much iron, as in the analysis of 
steel. 

The two phosphate solutions employed were one of disodium 
phosphate in water and one of dicalcium phosphate in ammonium 
citrate, to which a little nitric acid had been added. To 10 c.c. of such 
a solution were added 30 c.c. of water, or 20 c.c. of water and 10 c.e. 
of a 34% solution of ammonium nitrate, followed by the organic acid, 
in quantity corresponding with that of the nitric acid usually added, 
and then, at a temperature near to boiling, variable quantities of solid 
ammonium molybdate. When this was dissolved, the precipitate was 
allowed to settle in the cold, and washed repeatedly with cold water in 
those experiments in which ammonium nitrate was not present, 
or with a solution of 5% ammonium nitrate and 4% nitric acid in other 
cases. The results are expressed in the form of tables and curves, and 
show that the presence of organic acids, glycerol, or sucrose does not 
hinder the precipitation if a sufficient quantity of nitric acid is present, 
and that organic acids may take the place of nitric acid, provided that a 
definite ratio of organic acid to precipitant is observed. Oxalic acid 
does not dissolve the phosphomolybdate except in hot concentrated 
solution, and then only with great difficulty, and tartaric acid in 
dilute solution is without influence. Fairly stable complex organic 
phosphomolybdic acids appear to exist. Sodium and calcium 
phosphates behave alike with respect to organic compounds. The 


results in the absence of ammonium nitrate are slightly low. 
C. H. D. 


The Aluminium Reaction of Mercury Salts Insoluble in 
Water. H. Hurt (Pharm. Zentr.-h., 1910, 51, 677—678).—A slight 
modification of Reichard’s test (this vol., ii, 655) so as to make 
it applicable to mercury salts insoluble in water. 

Mercurous chloride gives the reaction when placed on aluminium 
foil and moistened with a drop of ammonia; after pressing with a 
glass rod, the foil is rinsed and allowed to dry, when the characteristic 
spot will become visible. 

Mercuric sulphide gives the same reaction when moistened with 
either aqueous sodium hydroxide or dilute hydrochloric acid. 

L. pE K, 


A Method of Treating and Preserving Large Quantities of 
Urine for Inorganic Analysis. Epcanr A. Stacie (J. Biol. Chem., 
1910, 8, 77—79).—If sulphuric acid is added to the urine before 
evaporation, the residue dries hard without spirting, and can be 
removed from the dish (sometimes in a solid cake), and pulverised. 
This lends itself especially to estimation of inorganic constituents. 

W. D. H. 


Komarowsky’s Colour Reaction. Tu. von FeLtenserc (Chem. 
Zeit,, 1910, 34, 791—-792).— According to Komarowsky (Abstr., 1903, 
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ii, 700), the “fusel” content of raw spirits may be estimated colori- 
metrically, as a red coloration is obtained on adding salicylaldehyde and 
sulphuric acid. According to the author, a similar reaction is 
obtained with the higher alcohols of the fatty series and their esters ; 
also with the hydroaromatic alcohols, with phenols, and with those 
compounds which contain ethylene linkings in open chains or in hydro- 
aromatic rings ; tricyclic compounds, such as thujone, behave similarly. 
The exceptions are: the multivalent alcohols, the alcohols and 
phenols which contain carboxyl groups, the phenols which contain 
phenol groups in the ortho- or para-position, and the benzene derivatives 
with ethylene linkings which simultaneously contain a carboxyl group 
in the side-chain. 

Brandy (cognac) is tested as follows: 10 c.c. of the distillate 
(obtained by rectifying the sample over potassium hydroxide and 
diluting the distillate to 30 vol.% alcoholic strength) are placed in 
a 100-c.c. flask, and 1 c.c. of a 1% alcoholic solution of salicylaldehyde is 
added ; when much fusel oil is suspected, 5 c.c., diluted with 5 c.c. 
of 30% alcohol are added. Twenty c.c. of sulphuric acid are run 
down the side of the flask, and then mixed with the liquid by 
rotating gently. After forty-five minutes, 50 c.c. of 62% sulphuric 
acid are added, and the colour is compared with that of a liquid 
treated similarly and containing 2 parts of fusel oil in 1000 parts of 
30 vol. % alcohol. L. DE K. 


Gravimetric Estimation of Phenol. S. C. J. Orivrer (Ree. trav. 
chim., 1910, [ii], 14, 293—295).—The alkaline solution of bromine, 
prepared for the estimation of phenol according to Mascarelli’s 
directions (Abstr., 1909, ii, 353), contains sodium hypobromite as 
well as bromide and bromate. 

When a solution of phenol at the ordinary temperature is treated with 
excess of a solution of sodium hypobromite, carbon tetrabromide is 
formed (compare Collie, Trans., 1894, 65, 262), and the quantity of 
phenol found is only 22% of that calculated. 

A comparison of estimations of phenol made with Mascarelli’s 
solution and with a solution of sodium bromide (5 mols.) and bromate 
(1 mol.) shows that lower results are obtained with the former than 
with the latter solution, and that the difference is considerable when 
large amounts of the reagent are employed. The conclusion is drawn 
that Mascarelli’s method becomes more accurate if his reagent is 
replaced by a solution of sodium bromide and bromate (5NaBr+ 
NaBrQ,). E. H. 


Carbohydrate Metabolism. I. A Colorimetric Method of 
Estimating Sugar, and its Results. Lronyarp Wacker (Zeitsch. 
physiol. Chem., 1910, 67, 197—218).—A colorimetric method is 
described, by means of which it is claimed that sugar can be 
accurately estimated (error, 0°01%) in such small quantities of fluid 
as 0°3 to 0°4.¢.c. Percentages as low as 0°00005 can be estimated. 
The method can be used for clinical purposes in estimating the sugar 
in human blood, and the figures given for the amount of sugar in 
normal blood (and urine) are higher than those stated by previous 
observers. In the case of blood, protein is removed by iron alum and 
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sodium carbonate. To the*filtrate, phenylhydrazine-p-sulphonic acid and 
sodium hydroxide are added, and the red colour is compared with a 
colour scale previously made with the same reagents and a standard 
solution of dextrose. By the use of the method, the disappearance of 
sugar in blood allowed to stand (glycolysis) can be estimated ; the 
sugar in blood and urine rises normally after carbohydrate food. 
It rises in both if the animal (rabbit) is cooled, and this “cold 
diabetes ” is regarded as a factor in heat regulation. W. D. H, 


Influence of Iron on the Estimation of Glycogen. Emm 
STARKENSTEIN (Biochem. Zeitsch.,41910, 27, 53—60).—See this vol., 
ii, 792. 


Test for Small Quantities of Cyanide. Grora LockEMANN 
(Ber., 1910, 43, 2127—-2128. Compare Berl and Delpy, this vol., 
ii, 661).—The substance to be tested is mixed with excess of dilute 
sulphuric acid and heated in a test-tube, the mouth of which is 
covered by a strip of filter paper (made by folding a piece of filter 
paper 1 dem. square into astrip 24 cm. wide) which has been moistened 
with a drop of sodium or potassium hydroxide. The hydrogen cyanide 
liberated from the contents of the test-tube is absorbed by the alkali. 
After boiling for a short time, the paper is treated with a few drops 
of very dilute ferrous sulphate solution ({—4%), and allowed to remain 
in contact with the air for some minutes in order partly to oxidise 
the ferrous hydroxide to ferric hydroxide. The strip is then again 
steamed for a short time over the test-tube, and finally treated with a 
few drops of strong hydrochloric acid. The presence of cyanide is 
indicated by the formation of Prussian blue. 

An alternative method of testing is to moisten the filter paper 
o iginally with alkali hydroxide and yellow ammonium sulphide. 
Thiocyanate is formed by the hydrogen cyanide liberated from the 
contents of the test-tube, and is tested for in the usual way by 
hydrochloric acid and ferric chloride. 

The presence of 0°03—0°04 mg. of cyanogen in the form of 
potassium cyanide, and of 0°2—0°3 mg. in the form of potassium 
ferrocyanide, can be detected. z. &. P. 


The Estimation of Lactic Acid by the Determination 
of the Amount of Acetaldehyde Obtainable by Scission 
Therefrom. Orro von Firtn and D. Cuarnass (Biochem. Zeitsch., 
1910, 26, 199—220).—The authors have revised some of the previous 
work on the subject, and found that the volumetric method for 
estimating acetaldehyde by means of iodine and alkali (formation of 
iodoform and titration of excess of iodine) is untrustworthy, except 
under very special conditions, such as the preservation of great 
dilution and low temperature. The potassium hydrogen sulphite 
method of Ripper for the estimation of aldehydes gives, however, 
trustworthy results. The oxidative scission of the aldehyde from 
lactic acid does not proceed quite quantitatively ; by keeping to certain 
standard conditions, employing a certain form of distillation apparatus, 
and keeping the sulphuric acid concentration low, a definite percentage 
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of the quantitative yield of aldehyde can be obtained. The authors 
give in detail the method that can be employed for obtaining 
trustworthy quantitative results. 8. B.S. 


Estimation of Methylamines in Presence of Large Quanti- 
ties of Ammonia. Jean BerrHeaumMe (Compt. rend., 1910, 151, 
146—149. Compare this vol., ii, 663).—The method already described 
for the estimation of mono-, di-, and tri-methylamine in presence of 
ammonia, not being applicable when the latter is in large excess, the 
author gives a modification based on Jarry’s method for eliminating 
ammonia from mixtures of amines. Good results were obtained with 
a solution containing about 0°1% of the three methylamines in 
concentrated ammonia. W. O. W. 


Detection of Hexamethylenetetramine and Formaldehyde 
in Wine. Léon Surre (Ann. Falsif., 1910, 3, 292—293).—The test 
proposed depends on the blue coloration produced when hexamethylene- 
tetramine and codeine are heated together in the presence of sulphuric 
acid. From 100 to 200 c.c. of the wine are acidified with sulphuric 
acid (about six drops) and distilled; the distillate is treated with 
calcined magnesia and again distilled, in this case about 10 cc. of 
distillate being collected in a receiver containing 1 c.c. of ammonia. 
Hexamethylenetetramine is thus re-formed, whether the;wine contained 
this substance or formaldehyde. The ammoniacal solution (distillate) 
is evaporated under reduced pressure over sulphuric acid. The residue 
is then rinsed with a small quantity of water into a porcelain basin 
and evaporated to dryness on the water-bath. After cooling, a small 
fragment of codeine is crushed and mixed with the residue in the 
basin, and two drops of a mixture of 85 c.c. of sulphuric acid with 
15 c.c. of water are added. A blue coloration appears after heating 
the basin and its contents on a water-bath for five seconds should the 
wine contain hexamethylenetetramine. The sulphuric acid employed 
must be free from iron, otherwise it will give a blue coloration with 
codeine alone. The test will detect as little as 2 mg. of hexamethylene- 
tetramine in 1 litre of wine. W. P.S. 


Differentiation of Iodine, Indican, and Scatole in Jaffé’s 
Indican Reaction. Bopo Spietnorr (Chem. Zentr., 1910, ii, 45 ; 
from Miinch. med. Woch., 1910, 57, 1066—1067).—The presence of 
indican or scatole in urine is a source of error in many iodine reactions, 
and, conversely, the presence of iodine interferes with the Jaffé test 
for scatole. The error is avoided when the liquid after shaking with 
chloroform is passed through a filter. The blue colouring matter is 
deposited on the filter, and, as these filters are permanent, a fair idea as 
to quantity present may be obtained by comparison experiments. If 
scatole is present besides iodine, the blue starch-iodine colour dis- 
appears on drying the filter; the red scatole deposit remains at the 
bottom of the filter. In the presence of indican, the filter remains blue 
on warming. L. pE K, 


General and Physical Chemistry. 


Lehmann’s Anisotropic Liquids. Grorcres Friepen and F. 
GRANDJEAN (Compt. rend., 1910, 151, 327—329, 442—444).—A dis- 
cussion of the optical properties of liquid crystals. The authors 
show that some of the phenomena exhibited by anisotropic liquids 
may be explained by regarding a thin layer of such a liquid as con- 
sisting of two films showing double refraction and enclosing a liquid 
having a very high rotatory power. 

In the second paper, the authors discuss the appearances presented 
by Lehmann’s liquid crystals when viewed under the microscope between 
nicol prisms, and arrive at the conclusion that these compounds are 
examples of a new state of matter entirely distinct from crystalline 
substances or isotropic liquids. W. O. W. 


Optics of Liquid Crystals. Ernst Dorn (Physikal. Zeitsch., 
1910, 11, 777—780).—The refractive indices for both the ordinary and 
extraordinary rays have been measured in the case of the liquid erys- 
talline substances, ethyl ethoxybenzylideneamino-a-methylcinnamate 
and ethyl ethoxybenzylideneamino-a-ethylcinnamate. Data were 
obtained for the wave-lengths \= 6708, 5893, and 5461; for \=5893 
determinations were made at different temperatures. The polarisation 
effects observed in the case of cholesteryl propionate are also described 
in detail. H. M. D. 


Optical Investigation of an Optically Active Liquid Crys- 
talline Substance. Fenix Srumpr (Physikal. Zeitsch., 1910, 11, 
780—784).—Measurements of the refractive index for the ordinary 
and extraordinary rays have been made in the case of amyl p-cyano- 
benzylideneaminocinnamate. These show the magnitude of the dis- 
persion and the influence of temperature on the refraction. The 
rotation of the plane of polarisation parallel to the optical axis, which 
is so markedly characteristic of liquid crystals, has also been examined 
in detail. The appearance of the substance under the ultra-microscope 
indicates that it is not homogeneous. H. M. D. 


Molecular Refraction of the Isomeric Hydrocarbons, C,,H,,. 
Paut Rowanp (Zeitsch. physikal. Chem., 1910, '74, 382—384).—The 
isomeric hydrocarbons, »-decane, m. p. 175°, and ditsoamyl, m. p. 163°, 
although they melt at different temperatures, have practically the 
same density and molecular refractivity. These facts are difficult to 
reconcile with the ordinary structure hypothesis, according to which 
a difference in constitution is associated with a difference in many 
physical properties. It is probable that the higher boiling point of 
n-decane is due to a certain degree of polymerisation. G. 8. 


Physical Properties of Binary Mixtures of Liquids. J.C. 
Hupparp (Zeitsch. physikal. Chem., 1910, '74, 207—232).—The specific 
volumes at 25° and 35°17° or 50°, and the refractivities for the C, D, F, 
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and @ lines of the following six binary mixtures—carbon disulphide-— 
methylal, carbon disulphide-acetone, chloroform—acetone, ethyl iodide- 
ethyl acetate, acetic acid—benzene, and carbon tetrachloride—benzene— 
have been measured. Special precautions were taken in purifying the 
materials, In each case, mixtures containing varying proportions of 
the components were investigated. The choice of substances was 
determined by the fact that the partial pressures of binary mixtures 
containing them have already been measured by von Zawidzki (compare 
Abstr., 1901, ii, 6). 

The variation of these properties (including the partial pressures) 
from the additive values are given in tabular form and are also repre- 
sented graphically, the differences being plotted as ordinates against 
the composition of the mixtures as abscisse. As regards the specific 
volumes, the deviations from additive behaviour increase in absolute 
value as the temperature rises. A rather doubtful exception to this 
rule is the chloroform—acetone mixture. Further, the deviation of the 
specific volume has the same sign in each case as that of the vapour 
pressure at the same temperature. The deviations of the refraction 
from the additive values have for the systems carbon disulphide- 
methylal, carbon disulphide—acetone, and carbon tetrachloride—benzene 
the same sign, and in the other cases the contrary sign, to the deviations 
of the vapour pressure and specific volume, The absolute values of 
the refractivity deviations increase as the wave-lengths diminish. 

G. 8. 


Influence of Complex Formation on the Volume and 
Refractivity of Dissolved Substances. Esreruarp Rimsacn and 
R. Wintaen (Zeitsch. physikal. Chem., 1910, 74, 232—253).—The 
object of the investigation was to find if volume and refractivity 
measurements can be employed usefully to detect the formation of 
complexes between two substances in aqueous solution. It was, how- 
ever, found that these methods are much less advantageous than those 
in general use. 

For mixtures of certain salts, such as potassium and sodium chlorides, 
for which no complex formation is to be anticipated, the deviations 
from additive behaviour are less than the experimental error, ard are 
very small even for mixtures of aluminium sulphate and alkali 
sulphates. 

The deviations are noticeable, but are still comparatively small, for 
mixtures containing silver-potassium cyanide, mercuric potassium 
iodide, etc. As even these slight differences might be due to changes 
of ionisation, a number of experiments were made with isohydric 
mixtures of molybdic acid and other acids, both inorganic and organic. 
For mixtures containing phosphoric, arsenic, and iodic acid respectively, 
the deviations scarcely exceed the experimental error, although these 
substances are known to form complexes with molybdic acid. When 
organic acids which do not contain a hydroxyl group are used, the 
deviations in the case of refractivity are within the limits of experi- 
mental error, but are considerable for hydroxy-acids, corresponding 
with the fact that the latter form complexes with molybdic acid. No 
error arises in these measurements owing to a change in the molybdic 


GENERAL AND PHYSICAL CHEMISTRY. ii, 81l 


acid, as its molecular refractivity remains practically constant on 
dilution. The volume relations for the hydroxy-acids are rather less 
definite than the refractivity relations. G. 8. 


Long-waved Portion of the Banded Nitrogen Spectrum. 
REINER VON DER HeEtM (Zeitsch. wiss. Photochem., 1910, 8, 405—432). 
—To obtain information relating to the structure of banded spectra, 
the author has investigated the banded spectrum of nitrogen between 
4 =5000 and A=6900. The wave-length measurements are discussed 


in detail with reference to the formule of Deslandres and Thiele. 
H. M. D. 


Intensity Minimum of the Cyanogen Group of Bands, 
\=3883'558. J. W. Harerkamp (Zeitsch. wiss. Photochem., 1910, 
9, 19—36).—The influence of pressure on the distribution of the light 
intensity in the third group of bands in the cyanogen spectrum has 
been examined in detail. The observed variations are interpreted in 
terms of the electron theory. H. M. D. 


Position of Ultimate Rays in Spectral Series. ANTOINE DE 
GramonT (Compt. rend., 1910, 151, 308—311. Compare Abstr., 1907, 
ii, 517).—Two types of spectra have been recognised in the study of 
the ultimate rays or lines of great persistence. In one, the lines do 
not fall into regular periodic series, but can be arranged in lines 
and parallel columns showing constant differences in wave-lengths, in 
this respect showing the regularities discovered by Kayser and Runge 
in the spectra of tin, lead, bismuth, antimony, and arsenic. The 
second type shows series converging to a finite limit. A principal 
series has been recognised in the ultimate rays for lithium, sodium, 
potassium, rubidium, and cesium, but in the case of aluminium, 
indium, and thallium the principal series cannot be recognised ; some 
of the lines for these metals appear to belong to a secondary series. 
Zinc, cadmium, and mercury show lines possibly belonging to an 
undiscovered princijal series. W. O. W. 


Emission and Absorption of Luminous Hydrogen. Rupo.ir 
Lapensure (Ber. Deut. physikal. Ges., 1910, 12, 549—564).—In part 
polemical against Pfliiger (ibid., 1910, 12, 208). In reference to the 
relationship between the emission and absorptive capacity of luminous 
hydrogen, new measurements have been made which confirm the 
author’s previous conclusion that the ratio of the emissive power to 
the absorptive power varies appreciably within the limits of the 
band Hy. H. M. D. 


Spectra of the Metals in the Electric Arc. VIII. Spectrum 
of Uranium. B. Hasserpere (K. Svenska Vet-Akad. Handl., 1910, 
45, 3—69).—A detailed account is given of wave-length measurements 
in the are spectrum of uranium from A=3528 to A=5871. The 
apparatus and the method were those previously used by the author in 
the investigation of the spectra of molybdenum (Abstr., 1903 ii, 
706) and tungsten (Abstr., 1905, ii, 129). 
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From a comparison of the uranium and solar spectra, it is found that 
75% of the principal uranium lines are absent from the solar 
spectrum. 

On account of the very small intensity of the lines in the solar 
spectrum, which appear to coincide with the remaining uranium lines, 
the author considers that the actual coincidence is not established. 


The evidence points therefore to the absence of uranium in the sun. 
H. M. D. 


Uranium and Neodymium Aggregates. W. W. Srrone 
(Phystkal. Zeitsch., 1910, 11, 668—671).—Observations are recorded 
showing the changes which occur in the absorption spectra of uranyl 
and neodymium salts when free acids are added to their aqueous solu- 
tions. The observations are interpreted in terms of the solvate theory, 
and it is supposed that the envelope of solvate molecules which 
surrounds the active nucleus may be of such dimensions that changes 
in the outer layers of the envelope have little influence on the 
absorption bands, 

The bands in the spectra of uranyl salts are in no way similar to 
the bands furnished by uranous salts. The “ water bands” and the 
“alcohol bands ” of neodymium do not follow Beer’s law, and the two 
series of bands are not affected in the same way by a change of 
temperature. H. M. D. 


Anomalous Rotatory Dispersion. II. Lxro Tscnuaarrr and 
A. Ocoropnikorr (Zeitsch. physikal. Chem., 1910, '74, 503—512).—In 
addition to the three compounds already referred to (compare Abstr., 
1909, ii, 631), the following have now been found to show anomalous 
rotatory dispersion: methyl /-menthyl xanthate, MeS-CS*0°C,)H,, ; 
methyl, ethyl, and n-propyl d- and /-bornyl xanthates; /-menthy]- 
thiourethane, CSPh*NPh°CO,°C,,H,, ; /-menthyl, /- and d-borny], and 
l-fenchy] dithiourethanes, CSPh:NPh-CS-OR. 

One of the objects of the investigation was to compare anomalous 
rotatory dispersion with the absorption of light. The latter was there- 
fure also measured, but in the visible region only, with a Konig- 
Martens spectrophotometer. The results show that there is a close 
connexion between these two factors. The rotation curves for the 
methyl and ethyl esters of /-bornyl xanthate are very similar, as 
are the absorption curves, whilst for /-bornyl dixanthate both the 
rotation maximum and the absorption are displaced towards the red 
with reference to those for the two esters. Exactly corresponding 
results were obtained with the thiourethane derivatives. G.8 


Determination of the Optical Constants of Metals from 
Polarisation Measurements. W. von ULanin (Physikal. Zeitsch., 
1910, 11, 784—-789).— Equations are deduced which give the relation- 
ship between the polarisation of the light reflected from metals and 
the optical constants. Measurements of the polarisation have been 
made in the case of mercury, nickel, and aluminium, and from these 
the refractive indices and extinction coefficients for red, yellow, and 
blue rays are calculated. It is shown that the polarisation effect is 
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only slightly influenced by considerable changes in the optical con- 
stants, but the author believes that this method of measurement should 
be of particular importance in the case of ultra-red rays. 

H. M. D. 


Ultra-violet Fluorescence and Chemical Constitution of 
Cyclic Compounds. Heinrich Ley and K. von ENGELHARDT 
(Zeitsch. physikal. Chem., 1910, '74, 1—64).—A more detailed account 
of work already published (compare Abstr., 1908, ii, 911). The vinyl 
and CHiC- groups, like the methoxyl and hydroxyl groups, act. as 
auxofluors, and have also a strong bathofluor influence. From a 
qualitative point of view, the effect of two substituents in the benzene 
nucleus is additive, but there are certain exceptions in the case of 
unsaturated groups. Substitution in a saturated side-chain causes 
little or no spectral displacement of the benzene fluorescence, but when 
two unsaturated groups are attached to the same carbon atom, the 
results are anomalous. G. 8. 


Simple and Combined Photochemical Reactions. ALFrEep 
Benratu (Zeitsch. physikal. Chem., 1910, ‘74, 115—124).—A purely 
photochemical reaction is one which does not proceed in the dark, and 
when exposed to light the rate is proportional to the amount of light 
energy absorbed. It follows that with constant illumination the 
rate of the reaction is proportional to the time of exposure. In 
a previous paper (compare Abstr., 1909, ii, 847) it has been shown 
that the reduction of ferric chloride by alcohols is a simple photo- 
chemical reaction, and the same is now shown to be the case when the 
reduction is affected by tartaric, citric, and oxalic acids and by glycerol. 
As before, a mercury vapour lamp was used as the source of illumination. 
The rate of reduction in quartz vessels is about double that in glass 
vessels, a result ascribed to the absorption of a considerable part of the 
light energy by the glass. The relative activities of malic, citric, 
lactic, tartaric, and mandelic acids as reducing agents are as 
1: 1°68 : 1°81: 2°47: 3°57. The reduction of ferric chloride by hydroxy- 
acids is much slower in acetone than in water. 

A catalytic light reaction is one which proceeds slowly in the dark 
and is accelerated by light. It is shown, both by calculation of the 
results of Roloff (compare Abstr., 1894, ii, 221) on the oxidation 
of oxalic acid by bromine and by direct experiments with bromine and 
tartaric acid, that the reduction of Br, to 2Br’ is a catalytic light 
reaction, as it proceeds more rapidly in light than in darkness, whilst 
the simultaneous reduction of Br, to 3Br’ is a purely photochemical 
reaction. The whole process in this case may be termed a combined 
light reaction. G. 8. 


Mechanism of Photochemical Reactions and the Formation 
of Vegetable Substances ; Decomposition of Sugar Solutions. 
Daniet BeRTHELOT and Henri GaupEecHon (Compt. rend., 1910, 151, 
395—397. Compare this vol., i, 349, 543; ii, 564, 606).—This 
paper contains a discussion of results already published, and the 
results of analysis of the gaseous products obtained when sugar 
solutions are exposed to the light from a quartz-mercury lamp. 
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Carbon monoxide, carbon dioxide, methane, and hydrogen were 
obtained in each case. Dextrose gave equal volumes of carbon 
monoxide and methane with about six times as much hydrogen. 
Levulose gave ten times as much carbon monoxide as methane. 
Maltose gave the same proportions as dextrose, whilst sucrose behaved 
as a mixture of dextrose and levulose. W. O. W. 


Photochemical Decomposition of Alcohols, Aldehydes, 
Acids, and Ketones. Danret BertHetot and Henri GAUDECHON 
(Compt. rend., 1910, 151, 478—481. Compare preceding abstract).— 
The results are given of analyses of the mixed gases obtained by 
exposing a number of substances to the action of light from a quartz- 
mercury lamp. The compounds examined included the first three 
members of the aliphatic saturated alcohols, aldehydes, and acids, also 
formamide and diethyl ketone. Acetone is decomposed very rapidly 
by ultra-violet light, giving carbon monoxide (49 vols.), methane 
(5 vols.), and ethane (46 vols.) ; in aqueous solution carbon dioxide is 
also formed. Solid calcium lactate gives the same gases with hydrogen ; 
the proportion between this and the carbon dioxide is about the same 
as when these gases are produced in the butyric fermentation. Solid 
carbamide gives carbon dioxide, hydrogen, and methane ; an aqueous 


solution evolves only the latter two, and becomes ammoniacal. 
W. O. W. 


Chemical Changes Produced by Different Kinds of Rays. 
III. The Change of Benzoic Acid into Salicylic Acid in 
Sunlight. Cart Nevusere (Biochem, Zeitsch., 1910, 27, 271—272, 
Compare Abstr., 1909, ii, 540).—If a solution of benzoic acid con- 
taining ferric chloride is exposed to sunlight, the violet colour 
characteristic for salicylic acid develops. Thirteen % of the benzoic 
acid was thus oxidised during sixteen days in June in Berlin. With 
ferrous sulphate the change of benzoic into salicylic acid also takes 
place, but it is slower. In artificial light the change can also take 
place. S. B.S. 


Photoelectric Experiments with Anthracene. ALFrrep Byk and 
H. Borck (Ber. Deut. physikal. Ges., 1910, 12, 621—651).—Experi- 
ments are described which show that anthracene, although an insulator, 
is a photo-electrically active substance. This fact is connected with 
the observed photo-polymerisation of anthracene, and the action of 
light is supposed to consist in the removal of electrons, or in the 
splitting up of the neutral anthracene molecules into two oppositely- 
charged portions. H. M. D. 


Tables of Constants of Ionisation and Radioactivity. T. H. 
Lasy (Le Radium, 1910, 8, 189—196).—These tables comprise values 
of (1) the coefficient of recombination, a, for different gases and its 
variation with pressure and temperature ; (2) the coefficient of diffusion 
of ions produced by different agencies in different gases by the X-rays, 
and its variation with the pressure for ions produced by the f- and y- 
rays; (3) the mobility of ions for air and various dry gases, and 
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the effect of temperature and pressure; and of the ions in non- 
conducting liquids and solids and in flames; (4) the ratio v,/v, of 
the expansion necessary to produce condensation in gases and vapours 
ionised by X-rays and the rays of radium ; (5) the charge WZ of 
electrolytic and- gaseous ions and of the ionic charge e as determined 
by various methods ; (6) the number of molecules in a gram-molecule 
of gas; (7) the ratio «/m of the negative electron as determined for 
cathode rays and secondary rays and from the Zeeman effect, and the 
variation of the ratio with velocity ; (8) values of RH, the magnetic 
deviation, and v, the velocity of cathode rays; (9) ranges and veloci- 
ties of a-rays, the number emitted from radium, the ratio «/m of 
a-rays, the absorption in gases and metals, the number of ions produced 
by an a-particle, its variation with velocity, and the relative total 
ionisation in different gases (also for 8-, y-,and X-rays); (10) the 
disengagement of heat from radium, its emanation, and thorium ; (11) 
the constant of the radium emanation, its volume, vapour pressure, 
and coefficient of diffusion ; (12) radioactive and atomic constants. 
F. 8. 


The Energy of the Rays of Radium. Wuitam Duane (Compt. 
rend., 1910, 151, 471—473).—A bolometer, radiometer, thermo- 
electric pile, and differential gas thermometer were all found unsatis- 
factory in showing the energy of the rays of radium, but results were 
obtained with the sensitive calorimeter previously described (Abstr., 
1909, ii, 534). A tube containing the radium emanation was used as 
the source, and the rays passed through two thin mica windows, thin 
enough to allow the a-rays of radium-C to penetrate, but not those 
of the emanation or of radium-A. They fell upon the glass walls of 
an exhausted glass tube which was inserted into the calorimeter. A 
clear effect was produced which was stopped completely by two thin 
aluminium leaves. Hence the B- and y-rays do not produce any 
appreciable effect. It is hoped in this way to obtain a measure of 
the energy of the a-rays throughout their range. FS. 


The #-Rays of Radium at its Minimum Activity. Lon 
Kotowrat (Compt. rend., 1910, 151, 525—528).—The existence of a 
very absorbable -radiation, specific to radium itself (Hahn and 
Meitner, Abstr., 1909, ii, 954), has been confirmed by new experiments. 
A small quantity of a radium salt was heated on a platinum plate, and 
its B-activity measured after different periods, and also the absorption 
coefficient of the B-rays by interposing a series of eight aluminium 
screens of graduated thickness. The value of the absorption coeflicient 
» rapidly decreased during the first few hours after heating from an 
initial value of about 200 (cm.)~! to a final valueof 60. The value of 
the initial B-activity, obtained by extrapolating the curves back to zero 
thickness, was about 2% of the final equilibrium f-activity. Hahn 
(with different measuring arrangements) had found it 7%, and for 
the value of «4 312 (cm.)~4. The results are fully in accord with the 
hypothesis of the existence of a very absorbable f-radiation due to 
radium itself, F. 8, 
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The Disengagement of Heat in a Mixture of Radium and of 
a Phosphorescent Salt. Wiiti1am Duane (Compt. rend., 1910, 151, 
379—381).—With the very sensitive calorimeter previously described 
(Abstr., 1909, ii, 534), a feeble development of heat has been detected 
from a phosphorescent salt one or two hours after it has been exposed 
to light. In most cases no effect is produced after twenty-four hours, 
but in others the development of heat persists even after the phosphor- 
escence has become invisible. Experiments were made on the amount 
of heat developed from a preparation containing radium, alone and 
mixed with phosphorescent zinc sulphide. The heat evolution is 
proportional to the y-activity of the preparation in each case, so that 
the presence of the phosphorescent salt is without effect. In other 
experiments the radium was contained in a sealed tube, and the 
B- and y-rays allowed to produce phosphorescence in willemite or 
barium platinocyanide. The same development of heat was observed 
as when no phosphorescent salt was present. Hence there is no 
appreciable absorption or evolution of energy by the phosphorescent 
salt due to chemical reactions. F. 8S. 


Radioactive Recoil Products (Projections). Louis WERTEN- 
STEIN (Compt. rend., 1910, 151, 469—471. Compare this vol., ii, 476). 
—A disk of glass, rendered active by immersion in the radium 
emanation, was silvered in a silvering bath and dried. It was 
mounted opposite toa brass plate ina vacuum. It was found that a 
thickness of silver‘of the order of 10 yy allowed about 60% of the recoil 
product to pass through, but a thickness of 20 pp arrested it com- 
pletely. The range of the recoiling particles was found to be about 
0-7 mm. in hydrogen at atmospheric pressure, or six times the range 
in air, which is nearly the same ratio as is found for the range of the 
a-particle. The range of the recoiled particles or their number appears 
to diminish as the direction of emission from the surface becomes more 
oblique. A series of parallel disks charged alternately positively and 
negatively was placed in an exhausted vessel containing radium 
emanation and air at known low pressure. It was found that the 
active deposit on the positive plates increased rapidly with the distance 
apart of the plates up to a distance corresponding with the range of the 
recoiling particle, and then continued to increase about twenty times 
more slowly. This shows that recoil plays a part in the rendering 
active of surfaces by the emanation. Evidence of a strong ionisation 
produced by particles of radium-D recoiling from radium-C has been 
obtained. ‘The total ionisation between two parallel plates, one coated 
with vadium-C, increases rapidly with their distance apart up to the 
distance corresponding with the range of the recoiling particle, but 


further experiments are necessary to establish such an effect. 
F. 8. 


Metallic Radium. Mme. Marie Curie and Anpri DesiEerNe 
(Compt. rend., 1910, 151, 523—525).—Preliminary experiments with 
barium, using about 0°1 gram of material, by Guntz’s method gave the 
necessary conditions and experience for the preparation of radium. 
The amalgam was obtained by electrolysis of a solution of 0°106 gram 
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of perfectly pure radium chloride with cathode of mercury (10 grams) 
and anode of platinum-iridium. After electrolysis, the solution con- 
tained 0°0085 gram of the salt. The amalgam was quite fluid, 
whereas with barium under similar conditions it is partly crystalline. 
The dried amalgam was transferred to an iron boat and heated 
cautiously in a quartz tube in a current of pure hydrogen, purified by 
passage through the walls of a platinum tube heated in an electric 
furnace. The temperature of the boat was determined by a thermo- 
couple. Most of the mercury was distilled at 270°. At 400° the 
amalgam became solid, and its melting point rose progressively as the 
mercury was driven off to 700°, when no more mercury volatilised, but 
the radium itself commenced to volatilise and to attack the quartz 
tube energetically. The boat now contained a brilliant white metal, 
fusing sharply in the neighbourhood of 700°, which was considered to 
be pure radium. It adhered strongly to the iron, and blackened 
immediately on exposure to the air, probably forming the nitride. A 
particle falling on white paper produced a blackening analogous toa 
burn. The. metal decomposed water energetically, and dissolved for 
the most part, showing that the oxide is soluble. The small, black 
residue (? nitride) dissolved completely in a very little hydrochloric 
acid, showing that no mercury was present. The penetrating rays 
from the boat containing the metal, sealed in a glass tube, showed the 
normal increase following the law of production of the emanation. 
Owing to metallic radium being much more volatile than barium, it is 
proposed to purify it by sublimation in a vacuum. F.S. 


Radio-Lead. H. Hercurinxen (Le Radium, 1910, 8, 198—200).— 
Numerous unsuccessful attempts to concentrate the radium-D in 
radio-lead are described. The raw material. is lead nitrate of 
an activity three to four times that of uranium oxide. Various 
metals were immersed in the solution. The chloride and bromide were 
fractionally crystallised. Cerium nitrate was precipitated in the 
nitric acid solution. Iron was precipitated in the solution as the 
basie acetate, and again barium sulphate by addition of barium 
nitrate and sulphuric acid. Digestion of the solution with animal 
charcoal, excepting one case which could not be repeated, resulted in no 
concentration of the radium-D. The active metallic lead was distilled 
at 600—700°, but the portion volatilising was not permanently active, 
Possibly a concentration in the non-volatile part might be effected in 
this way. A few per cent. of zinc was added to the lead and distilled 
off at about 1250°, and the distillate possessed a constant activity 
a little greater than the initial substance. A triple alloy of zinc and 
silver formed with the lead contained only polonium. No successful 
method of concentration was found. F. 8. 


Occurrence of Free Electrons in Chemically Inert Gases 
at Atmospheric Pressure. J. Franck (Ber. Deut. physikal. Ges., 
1910, 12, 613—620).—Measurements of the velocity of the negative 
ions in chemically pure argon and nitrogen indicate the presence of 
free electrons. If small quantities of oxygen are mixed with these 
inert gases, the mobility of the negative ions is reduced to about 1% of 
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its value in the pure gases. The addition of chlorine, water or nitric 
oxide causes a similar reduction in the ionic mobility, and it is 
supposed that these substances combine with the free electrons and 
thus yield negative ions which are much less mobile than the free 
electrons. H. M. D. 


Decomposition of Water Vapour by the Silent Electrical 
Discharge. Mirostaw Kernsaum (Compt. rend., 1910, 151, 319—322. 
Compare Abstr., 1909, ii, 364, 714, 717).—A brush discharge was 
made to play in an atmosphere of water vapour free from air. 
Hydrogen and hydrogen peroxide were produced, probably in accord- 
ance with the equation 2H,0 — H,O,+H,. The amount of hydrogen 
obtained depends largely on the condition of the platinum electrode, a 
new point giving 2°4% in the first experiment, 0°8% in a second, and 
practically none in a third. The results are analogous with those 
obtained in the action of ultra-violet light and the B-rays of radium on 
water, and appear to be due to ionisation produced by cathode 
radiation. W. O. W. 


Conduction of Electricity in Crystals at High Tempera- 
tures. CoRrNELIO Dortter (Monatsh., 1910, 31, 493—555. Compare 
Abstr., 1906, ii, 665 ; 1908, ii, 178, 839 ; Keenigsberger, Abstr., 1909, 
ii, 289).—Electrolytic as well as metallic conduction can occur in 
crystals. The conductivity temperature curves are not sufficient to 


distinguish between the two types of conductivity ; determinations of 
polarisation are essential. As a result of examination of these two 
properties, substances are divided into three classes: 1. Crystals which 
give no polarisation and in which the conductivity increases with the 
temperature. To this group belong rutile, tinstone, chrysoberyl, and 
probably wolframite. 2. Substances which show slight polarising 
effects at very high temperatures ; for example, adularia and albite. 
3. Crystals which show appreciable polarisation at high temperatures ; 
for example, sapphire, barytes, topaz. In these cases the conductivity 
diminishes as the temperature rises. 

The most trustworthy conclusions can be drawn by determining 
both resistance and polarisation at temperatures until the mass is 
quite molten. 

In the case of silicates, the polarisation is small even in the fused 
state (for example, only a few tenths of a volt), and this is accom- 
panied by a high resistance which is attributed to the high viscosity 
rather than to low dissociation. The conductivity becomes greater at 
temperatures much above the melting point. The conductivity of 
albite, in spite of its high viscosity, is some ten times as large as 
that of Jabradorite at a temperature of 1200—1300°. The ratio of con- 
ductivities of albite solid at 1000° and albite liquid at 1250° is 1:2, 
and the curve, using the Kohlrausch-Arrhenius method, for the 
transition solid to liquid is a straight line. 

Electron conductivity is possible in the liquid state, and probably 
many sulphides, sulphonic acids, and antimonite behave in this way. 

Difficulties are met with in the case of quartz; many specimens show 
high conductivities, but this is due to secondary causes, as in some 
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cases it has been found possible to obtain a metal (sodium) by 
electrolysis. 

The following division of crystals is given: A. Those which exhibit 
metallic conductivity at all temperatures without electrolytic con- 
ductivity—lead sulphide, antimony sulphide, ilmenite, pyrites, and 
magnetite. 

B. Crystals which are insulators at the ordinary temperature, 
but which exhibit metallic conductivity at rather higher temperatures ; 
for example, zinc blende, molybdenum sulphide, pyrites, antimony 
pyrites, fahlore. C. Crystals, such as tinstone and chrysoberyl, in 
which polarisation has not been definitely determined, but which 
probably exhibit both metallic and electrolytic conductivity. D. 
Crystals which are insulators at the ordinary temperature, but are 
conductors at high temperatures and show appreciable polarisation ; 
for example, metallic chlorides and iodides, barium sulphate, sapphire, 
and silicates. 

The transition from the amorphous to the crystalline state is 
usually accompanied by a break in the temperature conductivity 
curve. 

In the case of polymorphous substances, the form which is the 
more stable at high temperatures has the greater conductivity. 
J.J.5. 


Abnormal Action of the Gas Electrode in the Determina- 
tion of the Concentration of Hydrogen Ions by Electric 
Measurement. J. E. Enxiaar (Chem. Weekblad, 1910, '7,733—735). 
—The results obtained when the concentration of the hydrogen ions in 
a solution of chloral hydrate containing a neutral salt is determined 
are abnormal, and comparable with those furnished by a strong mineral 
acid. The author attributes this abnormality to displacement of 
chlorine by hydrogen, with formation of acetaldehyde and hydrochloric 
acid, A. J. W. 


Hydrolysis of Iodine and of Bromine. WuiiAm C. Bray 
(J. Amer. Chem. Soc., 1910, 32, 932—938).—The work described in 
this paper was carried out in order to ascertain the cause of the con- 
ductivity of aqueous solutions of iodine. From calculations based on 
Sammet’s determinations of the equilibrium constants (Abstr., 1906, 
ii, 153), the conclusion was drawn that both the following reactions must 
be considered: (1) I,+H,O=H*++I~ +HIO, and (2) 31,+3H,0= 
6H*++5I-+I10,-. It was expected that the conductivity would at 
first rise rapidly in accordance with (1) and then continue to rise 
slowly in accordance with (2), and this has been confirmed. 

Determinations have been made of the solubility of iodine and 
bromine in water, and of the conductivity of the solutions at 25°. The 
results show that iodine is soluble to the extent of 1°32 millimols. I, 
per litre, and bromine to the extent of 0°21 mol. Br, per litre. The 
hydrolysis constants : (H*+)(I~)(H10)/(I,) and (H'*)( Br~)(HBrO)/(Br,) 
have been found to be 0°6 x 10-2 and 2°4 x 10~® respectively. 
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Conductivity and Ionisation of Potassium Tri-iodide, and 
the Equilibrium between Iodine, Iodide, and Polyiodides in 
Aqueous Solution. Wiiiiam C. Bray and G. M. J. MacKay 
(J. Amer. Chem. Soc, 1910, 32, 914—932).—This investigation was 
carried out with the object of determining the equivalent conductivity 
of the tri-iodide ion, I,~, a knowledge of which is required in the study 
of the equilibrium between iedine, potassium iodide, and polyiodides in 
aqueous solution. The conductivities of potassium iodide solutions of 
concentration between 0°1NV and 0°001J, and of the same solutions 
saturated with iodine have been determined at 25°. 

The results show that the degree of ionisation of potassium tri-iodide 
in dilute solutions is practically identical with that of potassium iodide 
up to a concentration of 0°14, and that the values of A, and A,, at 
25° are 76°5 and 41:0 respectively, that of potassium iodide being 
regarded as 74:8. Burgess and Chapman (Trans., 1904, 85, 1305) 
found by means of transference experiments that A,,/A; = 0°566, whence 
if A, is taken as 76°5, A,, has the value 42°5. An intermediate value, 
415, has therefore been adopted as the most probable value of A,,. It 
has also been found that in potassium iodide solutions saturated with 
iodine the ratio C,—/C,,-, which, according to the law of mass action, 
should be a constant, decreases from 1:16 to 0°99 between 0°0V and 
0-1N; the effect due to the presence of potassium iodide, which is 
known to occur in more concentrated solutions, is therefore apparent 
also in very dilute solutions. 

An attempt has been made to determine the composition of concen- 
trated solutions of potassium iodide saturated with iodine. An exact 
solution of the problem is not possible, but it appears that the ratio 
of “activity” (Lewis, Abstr., 1908, ii, 16) to concentration for the 
iodide ion is nearly independent of the concentration, that this ratio 
for the tri-iodide ion decreases rapidly in concentrated solutions, and 
that higher polyiodide ions show this abnormality in a still higher 
degree. In a J-solution of potassium iodide, saturated with iodine, 
the concentration of KI, is calculated to be about 0°08 molal if this is 
the only higher polyiodide present. E. G. 


Conductivity of Some Concentrated Aqueous Solutions at 
Zero. W. H. Sroan (J. Amer. Chem. Soc., 1910, 32, 946—949).—On 
determining the conductivity of concentrated aqueous solutions of 
potassium iodide at 0°, unexpected values were obtained. These results 
have been confirmed, and the conductivities of concentrated solutions 
of potassium bromide, sodium nitrate, ammonium nitrate, silver 
nitrate, and cupric nitrate have also been determined. The results 
are tabulated and plotted as curves, 

The values obtained with potassium iodide differ from those found 
by Jones and Douglas (Abstr., 1902, ii, 59), but the type of curve 
agrees closely with that of Kahlenberg (Abstr., 1901, ii, 540). The 
values resemble in some respects those obtained for certain salts in 
methylamine and liquid ammonia (Franklin and Gibbs, Abstr., 1907, 
ii, 840; Franklin, Abstr., 1909, ii, 957). 

The conductivity of the potassium bromide solutions resembles that 
of the potassium iodide solutions, but the limited solubility of the 
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former salt excluded the possibility of examining very concentrated 
solutions. The other salts did not give any exceptional values except 
in the case of cupric nitrate, in which the specific conductivity 
increased up to a certain point with the dilution and then diminished. 
E. G. 


Conductivity and Dissociation of Organic Acids in Aqueous 
Solution at Different Temperatures. Grorcze F. Wuirte and 
Harry ©. Jones (Amer.' Chem. J., 1910, 44, 159—199).—In a pre- 
liminary paper (this vol., ii, 13), an account was given of the conduc- 
tivity of several organic acids at temperatures between 0° and 35°. 
The work has now been extended to many other acids, and complete 
data are given for the conductivity and dissociation of all the acids 
examined. The conclusions arrived at previously are confirmed. 

It is not possible to make any general statement with regard to the 
change in dissociation of the organic acids with change of temperature. 
With many of the acids, namely, acetic, propionic, phenylacetic, 
hippuric, malonic, maleic, fumaric, crotonic, benzoic, m-toluic, cinnamic, 
salicylic, and m-hydroxybenzoic acids, a maximum dissociation occurs 
between 25° and 35°. With other acids, namely, succinic, itaconic, 
racemic, methylsuccinic, citric, p-hydroxybenzoic, gallic, aniline-m- and 
-p-sulphonic, and o- and p-aminobenzoic acids, the dissociation increases * 
from 0° to 35° without a maximum, but several of these give indica- 
tions that a maximum would appear at a slightly higher temperature. 
The dissociation of n- and iso-butyric, mandelic, citraconic, mesaconic, 
o-toluic, and o-phthalic acids decreases regularly with rise of tempera- 
ture from 0°, It is therefore obvious that isomeric acids do not behave 
similarly with respect to change in dissociation. The migration 
velocities of isomeric ions are identical. The dissociation of the 
organic acids in relation to temperature is not in accord with the 
hypothesis of Thomson and Nernst, which connects dissociating power 
and dielectric constants, and, since maxima in dissociation occur with 
many of the acids, it is evident that some other force or forces must 
be exerted in such cases, E. G. 


Electrical Resistance of the Alkali Metals. L. HackspiL. 
(Compt. rend., 1910, 151, 305—308).—The specific resistances of 
sodium, potassium, rubidium, and cesium at different temperatures are 
recorded, and the results, except in the case of sodium, shown to be 
considerably lower than those obtained by Guntz and Broniewski 
(Abstr., 1909, ii, 113). The determinations were made in tubes com- 
pletely filled with the metal in order to avoid the presence of the inert 
gases employed by Guntz and Broniewski. W. O. W. 


Simple Relation between the Size of the Atoms of Metals 
and the Temperature-coefficient of the Resistance. FRANz 
Streintz (Ann. Physik, 1910, [iv], 33, 436—440).—It is shown that 
for certain series of metals the cube-root of the atomic volume is pro- 
portional to the temperature-coefficient of the electrical resistance 
between 18° and 100°. Palladium, platinum, aluminium, silver, gold, 
cadmium, and tin form such a series, and the data for zinc, lithium, 
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and mercury indicate that the proportionality factor has approximately 
the same value as for the metals of this series. The proportionality 
factor is, however, to some extent dependent on the atomic volume of 
the metal, being greater for metals of atomic volume less than 8°9 and 
smaller when the atomic volume exceeds 16°3. This variation is con- 
sidered with reference to the data for lead, bismuth, thallium, sodium, 
potassium, copper, iron, nickel, glucinum, and cesium. H. M. D. 


Hydration and Molecular Heat of Ions in Very Dilute 
Aqueous Solutions. Gustav Mim (Ann. Physik, 1910, [iv], 33, 
381—399).—A theoretical paper in which the equilibrium between 
the undissociated molecules and the ions of an electrolyte is examined 
from a kinetic point of view. The free ions are supposed to undergo 
hydration in stages, and this process requires a certain time which is 
comparable with the average period during which the ions exist as 
such in the aqueous solution before re-combination takes place. Since 
the average life of the ions diminishes as the concentration of the 
electrolyte increases, it follows that the ions are less hydrated in con- 
centrated than in dilute solutions. In very dilute solutions the 
average hydration of the ions reaches a constant maximum value, and 
it is shown that for such solutions the rate of re-combination of the 
ions can be calculated by means of Langevin’s formula, 

The free energy of the ionisation process and the coefficient of 
ionisation are shown to be dependent on the degree of hydration, and 
these relationships are considered with reference to experimental data 
for solutions of potassium chloride and acetic acid. H. M. D. 


Chernical Actions and Ionisation. G. Resout (Compt. rend., 
1910, 151, 3i11—312. Compare Abstr., 1909, ii, 718; Broglie and 
Brizard, Abstr., {1909, ii, 535, 637).—Tbe author has repeated the 
experiments on the oxidation of sodium and the interaction of am- 
monia and hydrogen chloride, recently called into question by Broglie 
and Brizard (this vol., ii, 11), and maintains the accuracy of his 
observations, When nitric oxide and oxygen are allowed to combine 
in the apparatus already described, no electrical charge is developed 
if the apparatus is constructed of platinum, whereas when it is made 
of copper or brass, a charge is produced, probably through the action 
of the gas on the electrodes. W. O. W. 


Electro-capillary Phenomena with Fused Salts. G. von 
Hevesy and Ricwarp Lorenz (Zeitsch. physikal. Chem., 1910, 74, 
443—465).—The arrangement of the apparatus, which was used for 
temperatures up to 800°, corresponded with that of the ordinary 
capillary electrometer ; the electrodes were of graphite, and the glass 
capillary was about 1 mm. in diameter and 10 ems. long. 

The system made up of fused lead in contact with fused lead chloride 
showed no electro-capillary phenomena. The following systems, how- 
ever, gave results closely resembling those obtained with the ordinary 
mercury--sulphuric acid electrometer: Pb| KCl; Pb| KI,KCI; 
Pb | NaI,NaCl; Sn | LiCl,KCl; Hg| LiNO,,.KNO, The curves 
were of parabolic form in each case, but the relative extent of the 
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rising and falling branches varied considerably. The position of the 
maxima of the curves when lead was used with different electrolytes 
only varied between 1°36 and 1°44 volts, although the temperatures 
differed by as much as 200°. 

The sensitiveness of these electrometers is only about 1/1000 that 
of the ordinary capillary electrometer. The following systems: 
Hg | Bal, in pyridine, and Hg | KCl in fused antimony trichloride, 
are of the same order of sensitiveness as those made up with fused 
salts. 

The effect of the addition of lead chloride te fused potassium chloride 
in the system Hg | KCl has been measured, and from the results the 
equilibrium concentration of lead chloride in the system Pb + 2KCl — 
PbCl, + 2K has been calculated. 

The above results are shown to be qualitatively in complete accord 


with the accepted theory of electro-capillary phenomena 
G. S. 


Arce Characteristics in Gases and Vapours. MAsaAmicui 
Kimura and Kiyosn1 Yamamoto (Mem. Coll. Sci. Eng. Kyoto, 
1909—1910, 2, 47—58).—The connexion between the voltage, current, 
and the length of are which could be maintained between a carbon 
cathode and a water-cooled copper anode surrounded by various gases 
and vapours has been determined. ‘The gases and vapours used were 
hydrogen, hydrogen mixed with benzene, methy! alcohol, a mixture of 
methyl! alcohol and ethyl alcohol (composition not stated), ethyl alcohol, 
and air. For a given current and a given length of arc, the are in 
an atmosphere of hydrogen, or of hydrogen mixed with benzene 
vapour, requires a larger voltage than in the case of the other vapours 
and of air. The gases and vapours mentioned above are arranged in 
the order of their relative efficiency for the production of undamped 
electrical oscillations. rT. &. F. 


Compressibilities of Heliuin and Neon. Franx P. Burt (Trans. 
Faraday Soc., 1910, 6, 19—25).—The apparatus described by Gray 
and Burt (Trans., 1910, 95, 1659) has been used to obtain the pressure- 
volume isothermals of helium and neon at 0°. 

In the case of helium, pv is constant from 838 mm. to 147 mm. 
pressure. With neon the value of pv varies from 58°944 at 860 mm. 
to 58°886 at 144mm. A tendency in the values at low pressures to be 
abnormally high with both gases is attributed to a constant error in 
the apparatus. 

A straight line isothermal could be drawn between the twenty-one 
values of pu for neon obtained by smoothing the experimental values. 
The compressibility coefficient of neon between 0 and 1 atm. pressure 
is +0°00105, that is, neon, like hydrogen, is an ultraperfect gas. The 
compressibility coefficient of helium between the limits of pressure 
studied is zero. Helium behaves like a gas with a much higher critical 
temperature than it really possesses. R. J.C, 


Compressibility Coefficients of Liquids. W. A. Sucuopsk1 
(Zeitsch. physikal. Chem., 1910, '74, 257—276).—A modified form of 
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the Oersted-Réntgen compressibility apparatus, so designed that it can 
conveniently be kept at: any desired constant temperature, is described. 
With this apparatus the compressibilities, B, at comparatively low 
pressures of a number of pure liquids at temperatures in the neigh- 
bourhood of 14°, 35°, and (in some cases) 100° have been determined. 
The values of 8 x 10°, corrected for the compression of the glass, are as 
follows: Ethyl bromide, 113°4 at 13°7°, 138°4 at 35°; ethyl ether, 
163°0 at 12°2°, 2069 at 34°8°; amylene, 170° at 16°7°, 209-2 at 
34°7°; benzene, 86°8 at 12°99, 100°3 at 34°9°, and 189°8 at 99°9°; 
fluorobenzene, 87°7 at 13:9°, 102°6 at 35°3°, and 189°8 at 99°7°; 
chlorobenzene, 67°1 at 13°3°, 77-0 at 35°4°, and 127°4 at 100°4°. 

The formula B=0-0006V/7', in which the symbols have the usual 
significance and apply for the boiling point in each case, is deducted 
by means of certain approximations from van der Waals’ equation, and 
admits of the calculation of 8 at the boiling point of the liquid in 
question, both from density determinations and from the volume 
measurements of Kopp. It is shown that the observed and calculated 
values of 8 for non-associated liquids are in fair agreement. G. S8. 


Thermal Expansion of Metals. Enuarp GriNeisen (Ann. Physik, 
1910, [iv], 33, 33—64. Compare Abstr., 1908, ii, 563).—The depend- 
ence of the thermal expansion of various metals on the temperature 
has been examined. The data of previous observers were made use 
of in the case of platinum, palladium, copper, silver, aluminium, iron, 
nickel, and iridium. For magnesium, zinc, cadmium, antimony, iridium, 
gold, lead, and bismuth, new measurements of the linear expansion 
between —183° and +100° have been made. It is found that the 
observed expansion is, in general, in close agreement with that required 
by Thiesen’s exponential formula, /,—/,=y(7,}**-7;1*‘), and this 
agreement is particularly good at low temperatures. Zinc, cadmium, 
and tin are, however, exceptions, and the abnormal behaviour in these 
cases is supposed to be due to discontinuous changes in the structure 
of the metals. 

The experimental data do not indicate whether the above formula 
can be employed for extrapolation to temperatures in the neighbour- 
hood of absolute zero. They show, however, that the exponent « is a 
periodic function of the atomic weight of the metal, and that its 
maximum values are reached when the atomic volumes are at their 
respective minima. Hi. M. D. 


Influence of Temperature and Pressure on the Coefficient of 
Expansion and the Specific Heat of Metals. Epuarp Gri'NrIsEN 
(Ann. Physik, 1910, [iv}, 33, 65—78. Compare previous abstract).— 
From a comparison of the mean coefficients of expansion and the mean 
specific heats of the metals enumerated in the previous paper for the 
two temperature intervals — 190° to 17° and 17° to 100°, the author 
finds that the influence of temperature is the same in the two cases, 
Within the limits of experimental error the ratio of the expansion 
coefficient to the specific heat is independent of the temperature. It 
follows from this that the variation of the specific heat with the 
temperature can be represented by Thiesen’s exponential formula. 
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From measurements of the compressibility of aluminium, iron, 
copper, silver, and platinum at different temperatures, it is found that 
the relative changes of the density and of the specific heat, which are 
brought about by a given change of pressure, are of the same order of 
magnitude. é H. M. D. 


Use of Cooling Curves in Determining the Cryoscopic 
Point of Solution. M. Mouuin (J. Chim. Phys., 1910, 8, 321—330). 
—When a dilute solution, losing heat energy at a constant rate by 
cooling, becomes supercooled, the separation of a particle of solid 
causes an abrupt rise in temperature to the freezing point. Since, 
however, a certain amount of solid is deposited in this process, the 
temperature observed is rather lower than the true freezing point of 
the original solution. The cooling curve presents a rapid fall during 
the liquid phase, a sudden rise to a maximum from the super- 
solubility point, followed by a gradual fall during separation of the 
solid. When the last part of the curve is extrapolated to cut the first 
part, the true freezing point is found. The experimental maximum is 
not sharply defined, owing to lag in the thermometer readings, but 
this lag does not affect the accuracy of the freezing-point values. 

Cooling-curve determinations of molecular weight have been made 
with carbamide, sugar, and resorcinol in water, naphthalene in benzene, 
and water in acetic acid. R. J.C. 


Impossibility of Superheating a Solid. A. Berrsoup (J. Chim. 
Phys., 1910, 8, 337—339).—It is possible to supercool a clear liquid 
because the very minute crystal nuclei which tend to form possess 
a surface energy greater than massive crystals and redissolve. If 
a drop of the liquid phase is placed on a solid at its melting point, 
it wets the surface and tends to spread as far as possible over it. 
Hence the solid has its surface energy diminished by contact with its 
liquid, and is thereby predisposed to melt rather than become super- 
heated. Superheating would only be possible with a solid which on 
melting gave a liquid which did not wet its surface. 

Sodium chloride hydrate, NaCl,2H,O, which usually decomposes at 
— 12°, was heated to + 15° by Frankenheim (1861), but this is a case 
of arrested decomposition, as the true melting point of the hydrate is 
probably + 15° or above. R. J.C. 


Freezing-point Curves of Gaseous Mixtures: Compounds 
of Methyl Ether and Methyl Alcohol with Ammonia. Grorgrs 
Baume and F. Louis Perrot (Compt. rend., 1910, 151, 528—530. 
Compare Abstr., 1909, ii, 545).—The freezing-point curve for the 
system methyl alcohol-ammonia shows a well-defined maximum corre- 
sponding with the compound MeOH,NH,. The curve for mixtures 
having 80—95% of alcohol could not be investigated, owing to the 
existence of uncrystallisable glasses. The curve for methyl ether- 
ammonia has a maximum corresponding with the formula OMe,,NH,, 
but this is not well defined owing to dissociation. W. O. W. 


VOL. XCVIII. il. 6 


ii. 826 ABSTRACTS OF CHEMICAL PAPERS. 


Arplication of Thermal Analysis to Several Binary Organic 
Systems. Demetrius E. Tsaxatoros and Puriipre A. Guye (J. Chim. 
Phys., 1910, 8, 340—357. Compare Wroczynski and Guye, this vol., 
ii, 699).—The liquidus curves of the following mixtures are normal, and 
show no sign of additive compounds: phenol +benzene, benzene + 
thiophen, nitrobenzene + ethyl] ether, aniline + chloroform. Benzene and 
thiophen form no eutectic, the freezing-point curve being characteristic of 
isomorphous mixtures. Freezing-point determinations were not possible 
with mixtures of phenol and benzoy! chloride, owing to the production 
of hydrogen chloride even at low temperatures. For a similar reason 
mixtures of bromine with benzene could not be studied. 

Trichloroacetic acid with ethyl ether and acetone with chloroform 
give mixtures so viscous that freezing-point determinations are 
impracticable. The system acetone+chloroform in the presence of 
potassium hydroxide gives an additive product melting at 97°, namely, 
CMe,°OH,CC],, On mixing the components without alkali an 
appreciable amount of heat is liberated. This evidence and also the 
high viscosity point to the formation of an additive compound 
(compare Tsakalotos, Abstr., 1908, ii, 260). 

The high viscosity of ethyl ether with trichloroacetic acid is held to 
indicate the formation of an additive compound in which the ether 
functions as a basic substance. The mixture with 69% of acid sets to 
an isotropic mass at —60° Mixtures of aniline and ethyl acetate 
behave in a similar way (this vol., ii, 699), 

The authors have determined the freezing-point of purified ethyl 
ether to be —112°1°, a value in agreement with that given by 
Ladenburg and Kriigel (—112°6°), but not with that of Olszewski 
( — 117°4°) or Guttmann (— 117°6°). R. J.C. 


Cryoscopy of the Naphthylamines and their Additive 
Compounds. Ase. Buaver (Compt. rend., 1910, 151, 312—313).— 
The freezing-point curve for mixtures of chloro-2 ; 4-dinitrobenzene 
shows two minima and a single maximum, the latter corresponding 
with the existerice of the hydrochloride of 2 : 4-dinitrophenyl-a-naphthyl- 
amine. This has also been obtained in large, garnet-red crystals, 
m. p. 69°, by mixing the constituents in anhydrous solvents. The 
hydrochloride of 2:4-dinitrophenyl-8-naphthylamine has m. p. 65°. 
Mixtures of these salts with naphthalene give freezing-point curves 
having minima at 51°5° and 73° respectively. m-Dinitrobenzene gives 
W-shaped curves with a- and £-naphthylamine, and in each case 
garnet-red crystals of additive compounds were isolated, having m. p. 
60—63° and 57° respectively. W.G W. 


Thermodynamic Calculation of the Vapour Pressure of 
Water and Ice. Warner Nernst (Ber, Deut. physikal. Ges., 1910, 
12, 565—571).—The value recently obtained by Scheel and Heuse 
(Ann. Physik, 1910, [iv], 31, 715) for the vapour pressure of water at 
50° has been employed to recalculate the constants in the thermo- 
dynamic equation for the vapour pressure of water. The vapour- 
pressure values calculated from the new equation are in almost 
complete agreement with the measured values for temperatures 
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between 0° and 50°; considerably greater differences are found between 
50° and 100°. 

The recent determinations of the specific heat of ice between —10° 
and —200° are also utilised in the determination of the constants 
involved in the thermodynamic equation for the vapour pressure of ice. 
Calculated and observed pressures are shown to be in satisfactory 
agreement. H. M. D. 


Relations between the Properties of Liquids at the Boiling 
Point. Dan Tyrer (Phil. Mag., 1910, [vi], 20, 522—533).—An 
empirical relationship connecting the latent heat of vaporisation 
and the molecular volume of a liquid at its boiling point has been 
found to hold for a large number of organic compounds. This is 
expressed by L.M=K 3/V, in which Z is the latent heat, M the 
molecular weight, V the molecular volume, and X a constant. By 
taking K=1583, it is shown that the calculated heats of vaporisation 
are in good agreement with those found by experiment. The only 
classes of substances which do not seem to conform to this relationship 
are the aliphatic hydrocarbons and ethers, and also associated liquids, 
For associated liquids which do not dissociate on vaporisation the 
calculated latent heats are greater than the observed values. On the 
other hand, for associated liquids which dissociate on vaporisation, the 
calculated heat values are greater or smaller than those found by 
experiment according to the magnitude of the heat of dissociation. 

By combining the above relationship with Trouton’s rule, the 
moiecular volume and the boiling temperature are shown to be 
connected by the equation 7'= K, 3/V. For the various members of a 
homologous series, an approximately constant value of X, is obtained, 
but this value varies appreciably from one series to another. For 
aliphatic hydrocarbons and ethers, K, = 68 ; for aliphatic chlorides and 
amines, K,=70; for aliphatic esters and bromides, K,=74; for 
aliphatic iodides and aromatic hydrocarbons, X,=79, and for aromatic 
ethers, X,=83. The relationship is also affected by molecular associa- 
tion, the value of X, being much greater for associated than for normal 
liquids, H. M. D. 


Determination of Boiling Point. I. Fall of Temperature 
in Vapours of High Molecular Complexity at Small Pressures. 
Curistian J. Hansen (Zeitsch. vhysikal. Chem., 1910, ‘74, 65—114. 
Compare Abstr., 1909, ii, 212, 969).—An apparatus suitable for the 
investigation of the distillation of compounds of high boiling point 
under the pressure of their own vapour is figured and described in 
detail. The liquid to be distilled was heated electrically when neces- 
sary, and the distillation vessel provided with a jacketing arrangement, 
by means of which it could be heated from the outside to any desired 
temperature. One of the main objects of the investigation was to 
measure the variation of temperature along the column of vapour, 
This was at first effected by thermometers placed at different levels in 
the tube, and in the final form of apparatus by a thermocouple which 
could be moved up and down in the vapour. 

Experiments were made with palmitic, stearic, myristic, and lauric 
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acids under the most varying conditions, and the results are described 
in detail. Under certain conditions it makes comparatively little 
difference whether the distillation flask is jacketed or not. The 
experiments with the thermocouple show clearly that the temperature 
gradually rises as the couple is progressively raised in the column of 
vapour. The effect of different degrees of internal heating is fully 
discussed. It was found that there is a great tendency for the 
solutions to become superheated. Some experiments were made with 
palmitic acid without internal heating, and in these experiments the 
difference in temperature between the upper and lower thermometers 
was remarkably constant, amounting to about 0°4° per cm. 

A method proposed by von Rechenberg, according to which the 
distilling flask is completely immersed in a bath, did not lead to 
satisfactory results. G. 8. 


Heat of Formation of the Oxides of Cobalt and Nickel 
and the Heat of Combination of Acidic Oxides with Sodium 
Oxide. Wutiiam G. Mixter (Amer. J. Sci., 1910, [iv], 30, 193—-201. 
Compare this vol., ii, 585).—The quantities of heat liberated in the 
oxidation of cobalt, nickel, zinc, and manganese, and certain of the 
lower oxides of these metals, have been measured. From the experi- 
mental data the following thermal values are derived: Co+O= 
CoO (crystalline) +57°5 cal. ; Co+O=CoO (amorphous) +50°5 cal. ; 
3Co + 40 = Co,0, + 193°4 cal. ; Co+ 20+ Na,O = Na,CoO, + 100°2 cal. ; 
Zn +O+ Na,O=Na,ZnO, +87°0 cal.; Mn+30+Na,0=Na,MnO,+ 
169°0 cal., and MnO,+0+Na,O=Na,MnO,+ 49-4 cal. The oxida- 
tion of nickel by means of sodium peroxide is very incomplete, and 
the thermal data are considered to be somewhat untrustworthy. The 
actual results seem to show, however, that the heat of formation of 
the oxide is practically the same as in the case of cobalt: Ni+O= 
NiO + 57°9 cal. H. M. D. 


Heat of Combustion of Some Hydronaphthalene Deriv- 
atives. Henri Leroux (Compt. rend., 1910, 151, 384—387).—The 
following results have been obtained for the heats of combustion 
of liquid naphthalene and its products of hydrogenation: naphthalene, 
.—19 Cal. (solid, - 146 Cal.) ; dihydronaphthalene, — 25 Cal. ; tetra- 
hydronaphthalene, 4 Cal. ; hexahydronaphthalene, 6 Cal. ; octahydro- 
naphthalene, 33 Cal., and naphthane, 61 Cal. These values are in 
accordance with the facts already known in connexion with the 
hydrogenation of naphthalene, and in the author’s opinion are best 
explained by Bamberger’s formula for this hydrocarbon. 

W. O. W. 


Heat of Hydration. III. Wiutiem P. Jorissen (Chem. Weekblad, 
1910, '7, 761—768. Compare this vol., ii, 269).—An application of the 
author’s method of determining heat of hydration to zinc sulphate, 
manganese sulphate, magnesium sulphate, sodium phosphate, sodium 
carbonate, and strontium chloride, and a comparison of the values 
obtained with those given by Thomsen A. J. W. 


GENERAL AND PHYSICAL CHEMISTRY ii, 829 


Variations of the Physical Properties of Metallic Alloys 
Subjected to Mechanical and Thermal Action. I. Specific 
Gravity. E. Pannain (Gazzetta, 1910, 40, i, 431—433).—The 
experiments were carried out with coinage bronze (about 4% tin) and 
silver (16°5% copper), and they show that a marked increase in 
specific gravity is produced by hammering, the increase being 
maintained or, rather, increased after a subsequent annealing. 
Bronze of D 8°76965 after being annealed and hammered (alternately) 
three times, and coined, had D 8°94623, Coinage silver of D 9°99932 
had D 10°21636 after a similar treatment. R, V. 6. 


The Rectilinear Diameter for Oxygen. Emme Marutas and 
Heike KameriincH Onnes (Compt. rend., 1910, 151, 474—475. 
Compare this vol., ii, 771).—This paper contains the summarised 
numerical results of the determinations outlined in a previous 
communication. It is shown that the diametral line for oxygen is very 
nearly rectilinear. The densities of liquid oxygen at low temperatures 
are not in agreement with those of Dewar (1893) or of Baly and 
Donnan (Trans., 1902, 81, 911). W. O. W. 


Nature of the Transition Layer between Two Adjacent 
Phases. Wituiam C. McC. Lewis (Phil. Mag., 1910, [vi], 20, 
502—511).—The values obtained for the internal pressure of a 
liquid differ considerably according to whether these are calculated 
from van der Waals’ equation or from the work required to remove 
unit volume from the surface layer of the liquid outside the range of 
molecular attraction. This divergence is supposed to be due to the 
average density in the surface layer being greater than the ordinary 
bulk density. 

From Bakker’s equation for the latent heat of vaporisation, the 
relationship A;=a/vs is deduced, in which i; is the internal heat of 
vaporisation, a the van der Waals’ constant, and vs the average 
volume of one gram of the substance in the surface layer. From this 
relationship the average surface densities of sixteen liquids are 
calculated for their respective boiling points. The values thus 
obtained are approximately 2°5 times the bulk densities of the 
liquids. 

In the case of water, the surface density has been calculated for 
temperatures between 0° and 100°. As the temperature rises the 
densities converge somewhat, the ratio falling from 2°189 at 3°6° to 
2:023 at 100°. The temperature variations of the internal pressure, 
both in the bulk and in the surface layer, are also tabulated. 

The change in the density of water, which is involved in its 
transition from the bulk of the liquid to the surface layer, is 
accompanied by a heat effect which is calculated to be 0:0034 cal. per 
unit area of surface. This is of the same order as the heat effect found 
by Parks on moistening powders with water. H. M. D. 


Variation with Temperature of Viscosities of Gases of the 
Argon Group. A. O. Rankine (Proc. Roy. Soc. 1910, A, 84, 
181—192, Compare this vol., ii, 409)—In comparing gaseous 
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viscosities at 100° with those at room temperature, a correction 
(1 -2y6) is necessary, where y is the coefficient of linear expansion 
of the glass capillary tube, and @ the temperature interval. The 
correction due to alteration of the mean free path of the molecules is 
negligible, but a small unknown error is introduced by the alteration 
in surface tension of the mercury pellet which constitutes the driving 
iston. 
, The viscor’*y of air and the argon gases increases by about 20—-25% 
when the tec:,»rature is raised to 100°. Assuming that the increase 
follows a linear law, 9 = (1+ 86), where yo is the viscosity at tem- 
perature 6, the values of the temperature-coeflicient, 8 x 10°, are: air, 
266 ; helium, 232; neon, 221; argon, 283; krypton, 308; xenon, 339. 
The actual viscosities at 0°, y, x 10‘, are: air, 1°879; neon, 2°981 ; 
argon, 2°102; krypton, 2°334; xenon, 2:107. The temperature- 
coefficients of viscosity are not proportional to the viscosities. 
According to Sutherland the temperature-coefficient of gaseous 


viscosity is ,/7'(1+C/7), where 7’ is the absolute temperature and C 
a constant depending on the attraction between the molecules of the 
gas. The values of C calculated by the author are: air, 116; helium, 
70; neon, 56; argon, 142; krypton, 188; xenon, 252. Certain of 
these are in fair accord with values obtained by Rayleigh and by 
Schultze. A simple ratio, about 1:14, exists between C and the 
critical temperature in the case of argon, krypton, xenon, nitrogen, 
oxygen, carbon dioxide, ethylene, and nitrous oxide. With helium 
and hydrogen, the value of C is much higher than this relation 


indicates, although for a perfect gas C should be zero. 

The mutual attraction between the molecules, C, which has the effect 
of making collisions more frequent may be expressed in terms of an 
increase in cross sectional area of the molecule, 1:(1+C/7'). The 
author calculates the molecular volume and molecular density of the 
argon group relative to helium. The size and density of the atoms 
apparently increase with increase in atomic weight. R, J.C. 


The Internal Friction of Albumin Solutions. W. Pau and 
R. Waener (Biochem. Zeitsch., 1910, 2'7, 296—303).—The internal 
friction of serum albumin solutions in the presence of varying quanti- 
ties of hydrochloric acid was determined, and found to attain a 
maximum when the latter was 0°02 and when the concentration of the 
protein was 17%. This shows a deviation for the number obtained by 
Michaelis and Mostynski (this vol., ii, 592). The authors criticise the 
investigations of Michaelis on the determination of the isoelectric 
point of proteins,and maintain that the solutions employed were not 
sufficiently pure, that the globulins had been separated by half- 
saturation with ammonium sulphate, and that the solution containing 
the albumin had not been dialysed for a sufficient length of time, and 
contained a certain amount of combined ammonia, showing there- 
fore the isoelectric point in the presence of a higher concentration 
of acid. 8. B.S. 


Anomalous Adsorption. WitHetm Bittz and Hans STEINER 
(Zeitsch. Chem. Ind, Kolloide, 1910, ‘7, 113—122).—It is found that 
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the adsorption of night-blue by cotton wool increases at first with the 
concentration of the solution and then decreases in more highly 
concentrated solutions of the colouring matter. This behaviour is 
not in accordance with the exponential adsorption formula, and is 
regarded as an example of anomalous adsorption. The relationships 
are essentially the same whether technical or dialysed night-blue is 
used in the experiments ; they are qualitatively the same whether the 
absorption takes place at the ordinary temperature or in boiling 
solutions. Similar effects have also been observed in the adsorption 
of night-blue by animal charcoal and of victoria-blue and Congo-red 
by cotton wool, and it is pointed out that like deviations from the 
exponential formula have also been found in the adsorption of copper 
sulphate by clay and of agglutinin by bacteria. 

In the case of night-blue, victoria-blue, and copper sulphate, the 
observed effects are supposed to be due to hydrolysis of the substance 
in solution, the hydrolysed base being adsorbed. The relatively large 
amount of adsorption in dilute solution is attributed to the increased 
hydrolysis, and the effect of temperature in reducing the degree of 
abnormality is shown to be consistent with this hypothesis. Observa- 
tions relating to the adsorption of benzopurpurine, alizarincyanine 
green-G extra, and acid-alizarin-blue are also recorded which show 
that in these cases the adsorption is more or less normal. 

H. M. D. 


Thermal Dissociation of Calcium Carbonate. Joun JoHNSTON 
(J. Amer. Chem. Soc., 1910, 32, 938—946).—The work of previous 


authors on the equilibrium pressure of the reaction CaCO, — CaO + CO, 
has been rendered somewhat inaccurate by a lack of definiteness in 
the temperature of the reacting system. In the present investigation 
this error has been obviated by using a very small quantity (0°l gram) 
of material, so that the extreme variation throughout the charge did 
not exceed 2°. The apparatus employed and the mode of determining 
the temperature are described. 

The results of four series of measurements are expressed by the 
equation logy =(-— 9340/7) +11 log 7’-0:00127'+ 8°882, where p is 
the equilibrium pressure in mm. of mercury at the absolute tempera- 
ture 7’. This equation represents the results much better than 
Riesenfeld’s formula (this vol., ii, 126). E. G. 


Thermodynamics of the Capillary Layer of a Pure Sub- 
stance between the Homogeneous Liquid and Vapour 
Phases. Gerrit Bakker (Zeitsch. physikal. Chem., 1910, ‘78, 
641—666. Compare Abstr., 1907, ii, 434).—A mathematical paper. 
Equations are deduced which give the relationships between the 
different factors determining the nature of the capillary layer separating 
the vapour and liquid phases of a pure substance for different degrees 
of curvature of that layer. An expression is deduced for the internal 
heat of evaporation, and it is shown that when the capillary layer 
becomes flat (that is, of infinite radius) the expression reduces to the 
well-known Clapeyron-Clausius equation. Another equation gives the 
mean thickness of a cylindrical capillary layer in terms of the curvature, 
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surface tension, and other factors concerned, and it is shown that when 
the radius of the layer is infinite, liquid and vapour contribute to the 
capillary layer in quantities proportional] to their densities. When 
the law of Cailletet and Mathias (law of the rectilinear diameter) holds, 
the mean thickness of a flat capillary layer is a diminishing linear 
function of the temperature. G. 8. 


Surface Tensions of Some Unsaturated Organic Com- 
pounds. Freperick H. German (Amer. Chem. J., 1910, 44, 
145—158).—On account of the value of surface-tension measurements 
for the determination of molecular complexity, the author is carrying 
out a systematic investigation of the surface tension of a series of 
closely related unsaturated organic compounds. The present paper 
deals with mesityl oxide, B-dimethylacrylic acid, styryl methy] ketone, 
styryl ethyl ketone, and benzylidenepinacolin. ‘The measurements 
were made by the capillary method, the apparatus employed being 
a modification of that used by Przyluska (this vol., i, 106). 

The results are arranged in tables, which record the observed 
capillary elevation, the density, the surface tension, and the coefficients 
of variation of molecular surface tension at various temperatures. 
Curves have been constructed in which the surface tensions are 
plotted .as ordinates and the temperatures as abscisse. All the 
substances examined, except dimethylacrylic acid, have been found to 
be non-associated. The values of » (the number of atoms in the 
molecule) obtained by this method agree closely with those calculated 
by means of Longinescu’s formule (Abstr., 1903, ii, 531) correlating 
the number of atoms in the molecule of a substance with the absolute 
boiling or melting point and the density. The average values of the 
coefficient & in Ramsay and Shields’ formula for the non-associated 
compounds are in all cases greater than 2°12, the mean value 
assigned by Ramsay and Shields. The association of f-dimethyl- 
acrylic acid decreases slowly with increase of temperature. E. G. 


Studies of the Processes Operative in Solutions. XI. The 
Displacement of Salts from Solution by Various Precipi- 
tants. Henry E. Armstrone and J. Varcas Eyre (Proce. Roy. Soc., 
1910, A, 84, 123—136. Compare Abstr., 1907, ii, 848).—Previous 
measurements of the precipitating influence of ethyl alcohol and 
hydrogen chloride on various salts have been repeated, and the study 
has been extended to methyl and propy] alcohols, dextrose, ete. The 
new determinations made at 25° and 0° reveal small errors in the 
previous work, but do not affect the general conclusions. 

Particular care was taken to obtain pure salts, which were centri- 
fugalised to remove occluded mother liquors, and graded to obtain 
particles of uniform size and remove fine powder. Slight differences in 
solubility between different samples of the same salt render it necessary 
to compare each solubility in presence of a precipitant with the original 
solubility of the same sample of salt. 

As before, the effect of precipitants is calculated as if it were 
a simple dehydrating one and expressed as “apparent molecular 
hydration” of the precipitant. The value obtained denotes the amount 
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of water thrown out of action as solvent water without postulating 
any particular mechanism by which the precipitant acts. 

The action of the non-electrolytes, methyl alcohol, ethyl alcohol, and 
propyl alcohol, is exactly comparable with that of hydrogen chloride, 
although less intense. Of the three alcohols, methyl is the least 
and propyl the most active precipitant. Of the chlorides, ammonium 
chloride is least and potassium chloride most affected. Sodium chloride 
occupies an intermediate position, and exhibits the peculiarity that at 
0° small amounts of precipitant produce less effect than at 25° In 
all other cases the precipitants are more active at 0° than at 25°. 
Although the superior effect produced by hydrogen chloride must be 
attributed to a direct dehydrating action, the precipitants do not act 
merely by attracting water. Methyl alcohol, which is the more 
soluble and presumably more hydrated, is not so active a precipitant 
as propyl alcohol. The effect of the precipitant is to increase the 
proportion of hydrone (H,O) and the other simpler molecules present 
in water, which in virtue of their tendency to polymerise and 
form water condition the dehydration of the hydrolated solute 
molecules. The greater effectiveness of the precipitant at 0° may be 
due to the greater complexity of the water, giving more opportunity 
for the precipitant to depolymerise it ; also to the larger proportion of 
complex, easily precipitated, salt, molecules. 

The reduction of molecular conductivity of the salts by the three 
alcohols is exactly parallel to the reduction in solubility. In all cases 
the effect is greater at 0° than at 25°. Increased solubility is noticed 
with potassium chloride in presence of potassium nitrate and 
potassium and sodium chlorides in presence of dextrose. In the latter 
case a compound of salt with sugar is held responsible, whereas in the 
former it is supposed that the nitrate has a depolymerising effect on 
the chloride. Potassium chloride acts as a precipitant of the nitrate. 
In general, the nitrates are more easily precipitated than chlorides, in 
accordance with the view that nitrates have less affinity for water than 
chlorides. 

The precipitation of salts from solution is mainly due to dehydration 
changes, conditioned not only by the direct removal of water from the 
solution by the precipitant, but also, in the case of neutral precipitants 
particularly, by the agency of the increased proportion of hydrone 
molecules produced in the water by the mechanical interposition of the 
molecules of the precipitant. R. J.C. 


Is the Iron-Nickel Meteorite Stable or Metastable? W. 
GUERTLER (Zettsch. physikal. Chem., 1910, '74, 428—442).—Fraenkel 
and Tammann (Abstr., 1909, ii, 157) have brought forward evidence 
to show that meteoric iron—nickel is unstable, but the author attempts 
to show from the available data that this is not the case. The different 
structure of the meteoric alloy is ascribed to the action of a force 
tending to draw similar constituents together, corresponding with the 
tendency of small crystals in contact with a saturated solution to pass 
into larger crystals. It is shown that the formation of the characteristic 
meteoric structure can occur only at low temperatures, and as the 
* collective crystallisation” process is extremely slow under such con- 
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ditions, it can only be fairly complete when unlimited time is available, 
as in the case of a meteorite. G. 8. 


Transformation of Amorphous into Crystalline Substances. 
Cornetio Dogtter (Zeitech. Chem. Ind. Kolloide, 1910, '7, 86—92. 
Compare this vol., ii, 696)—In reference to the view that the 
“amorphous ” and crystalline forms of a substance are not essentially 
different, the author discusses the influence of the size of the particles 
on the physical properties. Experiments are described wHich show 
that slightly soluble mineral substances, which have been precipitated 
in “amorphous ” form, can be readily converted into a definite crystal- 
line form by shaking with water for considerable periods of time. The 
same effect is produced without shaking if the amorphous substances 
are heated in contact with water at 60—70°. H. M. D. 


Crystallisation from Aqueous Solutions. IV. Rosert Marc 
(Zeitsch. physikal. Chem., 1910, 73, 685—723. Compare Abstr., 1908, 
ii, 160; 1909, ii, 798, 983), —Many of the experiments described in the 
previous papers have been repeated by more accurate methods, and the 
majority of the earlier results are confirmed. The conductivity method 
of following the results has proved to be inaccurate, more particularly 
in the early stages of the reaction, and in the present series of 
experiments the concentrations have mostly been determined by direct 
analysis, 

The reaction is of the second order only up to 13°; above that tem- 
perature the speed of crystallisation is simply proportional to the 
supersaturation of the solution. 

Further evidence is adduced that the retarding effect of dyes is 
connected with adsorption. It is shown that the dyes retard crystal- 
lisation proportionally to the extent to which they are adsorbed, and, 
further, they act by diminishing the active mass in the surface layer. 
In the presence of dyes, the solutions approach an apparent point of 
equilibrium with the same velocity constant as they approach the true 
equilibrium point in the absence of dyes. 

The results are not sufficiently accurate to admit of the establish- 
ment of a relationship between concentration and amount adsorbed. 
The rate of crystallisation in the presence of dyes is also of the first 
order at relatively high temperatures. G. S. 


Classification of Disperse Systems. P. P. von WEIMARN 
(Zeitsch. Chem. Ind. Kolloide, 1910, '7, 155—157).—A modification 
of Ostwald’s classification of the various types of colloidal solutions is 
suggested, H. M. D. 


Examples of Compound Disperse Systems. P. P. von 
Weimarn (Zeitsch. Chem. Ind. Kolloide, 1910, '7, 157—158).— When 
concentrated solutions of the thiocyanates of the alkaline earth metals 
are mixed with a concentrated solution of manganese sulphate, the 
alkaline earth sulphates are precipitated in a colloidal (gelatinous) 
form having a cellular structure. If the containing vessels are 
rapidly cooled in liquid air, the intercellular solution solidifies to a 
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clear glass, and the systems thus obtained are regarded as examples of 
compound disperse systems, H. M. D. 


Theory of the Production and the Stability of Colloidal | 
Solutions. I. P. P. von Weimanrn (Koll. Chem. Bethefte, 1910, 1, ' 
396—422).—A theoretical paper in which the author discusses the 
so-called dispersion and condensation methods for the production of 
colloidal solutions. Condensation methods are regarded as dependent ] 
on the retardation of crystallisation processes, and dispersion methods 
on the retardation of processes of solution. H. M. D. 


Coexistence of the Crystalline and Colloidal States. 
H. Scnave (Koll. Chem. Beihefte, 1910, 1, 391—395).—Microscopic 
observations show that the formation of crystals of cholesterol from 
an alcoholic solution is preceded by a separation of the substance in 
the form of liquid drops. Similar effects are found in the case of 
solutions in ethyl ether and in oils, and also when the pure molten 
substance is rapidly cooled. The freshly-formed, needle-shaped crystals 
are very plastic, but this plasticity diminishes with time. The plastic 
condition is supposed to be associated with the presence of a portion of 
the cholesterin in the colloidal state, the colloidal form being gradually 
transformed into the crystalline modification. H. M. D. 
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: Moulding of Gels by Crystals. Rarnarn E. Liesecane (Zeitsch. 

; Chem. Ind. Kolloide, 1910, '7, 96—-98).—Observations are recorded 
which show that the crystallisation of substances from jellies, in con- 
sequence of the removal of water, frequently leads to the formation of 
characteristic gelatin aggregations. H. M. D. 


Formation of Concretions in the Process of the Separation 
of Emulsion Colloids. H. Scuave (Koll. Chem. Beihefte, 1910, 1, 
375—390).—The author discusses the part played by colloids in the 
formation of the special structures which are found in gall-stones, 
pearls, and hail-stones. H. M. D. 


Influence of the Degree of Dispersion on the Stability of 
Chemical Compounds and the Decomposition of the Elements. 
P. P. von Weimarn (Zeitsch. Chem. Ind. Kolloide, 1910, '7, 93—96). 
—A_ theoretical paper in which the author examines the influence 
of the degree of dispersion of a dissolved or volatile substance on 
the equilibrium between the liquid or vapour containing the disperse 
substance and the corresponding solid phase. Conditions under which 
compounds and elements must dissociate as a consequence of the 
character of the disperse phase are indicated. H. M. D. 


Alkali Hydroxides. I. The Binary Systems: Sodium and 
Potassium Hydroxides ; Potassium and Rubidium Hydroxides, { 
and Sodium and Rubidium Hydroxides. Grora von Hevesy ' 
(Zeitsch. physikal. Chem., 1910, '73, 667—684).—The complete 
equilibrium curves of the three binary systems in question have been 
determined. The substances were heated in a silver vessel in an 
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atmosphere of nitrogen, and the temperature measurements were made 
with a silver-nickel thermocouple, which is very suitable for working 
between — 80° and 920°. All four alkali hydroxides have a transition 
point at temperatures below the respective melting points, and the 
positions of these transition points in the binary systems have also 
been determined and are represented graphically. 

The melting points and transition points of the pure substances 
are as follows : sodium hydroxide, 318-4 + 0°2°, 299°6 + 0°5° ; potassium 
hydroxide, 360°4+0°7°, 248+0°5°; rubidium hydroxide, 301 +0°9°, 
245+0°5°; cesium hydroxide, 272°3+0°'3°, 223+05° Rubidium 
hydroxide has D"” 3-203 ; for caesium hydroxide, D" 3°675. 

Sodium and potassium hydroxides are completely miscible both in 
the liquid and solid states ; the freezing-point curve has a minimum at 
187° and 38-7 atom per cent. of potassium hydroxide. The transition 
curve is of the same form as the freezing-point curve. 

Potassium and rubidium hydroxides are also completely miscible both 
in the liquid and solid states, but the freezing-point curve shows two 
maxima at 399° and 87 atom per cent. and 351° and 22:3 atom per 
cent. of potassium hydroxide, as well as a minimum at 306° and 65°6 
atom per cent. of potassium hydroxide. The transition diagram is of 
similar form. There is no definite evidence as to whether the 
maxima correspond with definite compounds of the two hydroxides. 

Sodium hydroxide and rubidium hydroxide are not miscible between 
80°8 and 37°6 atom per cent. of the latter compound. There is a 
maximum on the curve at 278° and 30°7 atom per cent. of rubidium 
hydroxide, which may correspond with the formation of a compound, 
(NaOH),,RbOH, although the evidence is not conclusive. There is no 
maximum on the transition diagram of this system. 

From the thermal data, the latent heat of fusion and the heat of 
transition have been calculated by methods given by Tammann 
(compare Abstr., 1905, ii, 229; this vol., ii, 17). The latent heats of 
fusion per mol. are 1602, 1606, 1614, and 1609 cal., and the heats of 
transition per mol. are 990, 1522, 1702, and 1763 cal. for sodium, 
potassium, rubidium, and cesium hydroxides respectively. G. 8. 


The Equilibrium of the Reciprocal Salt Pairs: KCl+ NaNO, — 
KNO,+NaCl. Kenstro Uyrepa (Mem. Coll. Sci. Eng. Kyoto, 
1909—1910, 2, 245—261).—The following measurements have been 
made, the temperature being 25°: (1) The composition of the saturated 
solution when both sodium and potassium chloride are present as solid 
phases. One hundred grams of water contain 29°88 grams of sodium 
chloride and 16°28 grams of potassium chloride (compare Soch, Abstr., 
1899, ii, 84). (2) The solubility in solutions of varying concentrations 
of potassium chloride in sodium chloride, and vice versa. (3) The 
composition of the saturated solution when beth potassium chloride 
and nitrate are present as solid phases, One hundred grams of water 
contain 34°62 grams of potassium chloride and 22°88 grams of potassium 
nitrate (compare Soch, loc. cit.). (4) The solubility in solutions of 
varying concentrations of potassium nitrate in potassium chloride, and 
vice versa. (5) The composition of the saturated solution when both 
potassium and sodium nitrates are present as solid phases, One 
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hundred grams of water contain 100°10 grams of sodium nitrate and 
46°35 grams of potassium nitrate. (6) The solubility in solutions of 
varying concentrations of sodium nitrate in potassium nitrate, and 
vice versa. (7) The composition of the saturated solution when both 
sodium nitrate and chloride are present as solid phases. One hundred 
grams of water contain 23°74 grams of sodium chloride and 56°56 grams 
of sodium nitrate (compare Soch, Joc. cit.). (8) The solubility in solu- 
tions of varying concentrations of sodium chloride in sodium nitrate, and 
vice versa, (9) The composition of the saturated solution when sodium 
chloride, sodium nitrate, and potassium nitrate are together present as 
solid phases. One hundred grams of water contain 23:59 grams of sodium 
chloride, 63°26 grams of sodium nitrate, and 42°55 grams of potassium 
nitrate. (10) The solubilities in solutions of varying concentrations 
of sodium nitrate and potassium nitrate together in sodium chloride, 
of sodium chloride and sodium nitrate together in potassium nitrate, 
and of sodium chloride and potassium nitrate together in sodium nitrate. 
(11) The solubilities in solutions of varying concentrations of sodium 
chloride and potassium chloride together in potassium nitrate, and of 
potassium nitrate and potassium chloride together in sodium chloride. 
The results are expressed graphically in various diagrams. 
T. 8. P. 


Equilibrium Solid-Liquid-Gas in Binary Systems which 
Present Mixed Crystals. Huco R. Kruyt (Proc. K. Akad. Wetensch. 
Amsterdam, 1910, 13, 206—210).—The equilibrium between p-dichloro- 
and p-dibromo-benzene when mixed crystals, liquid, and vapour are 
present has been investigated. Data are recorded which show the 
dependence of the initial melting point and the initial solidifying 
point on the composition of the mixed crystals, and, further, the 
pressure and composition of the vapour which is in equilibrium with 
mixed crystals of varying composition and the corresponding liquid 
phase, 

In the estimation of the composition of the saturated vapour, a 
measured volume of this was passed through a heated tube containing 
calcium oxide ; the calcium chloride and bromide thus obtained were 
determined by adding a known excess of silver nitrate to the nitric 
acid solution, weighing the precipitate obtained, and estimating the 
excess of silver by Volhard’s method. H. M. D. 


Equilibrium in the Ternary System: Water, Potassium 
Carbonate, Potassium Ethyl Dipropylmalonate. J. W. M’Davip 
(Proc. Roy. Soc. Edin., 1910, 30, 440—447).—When a concentrated 
aqueous solution of potassium ethyl dipropylmalonate is shaken with 
a concentrated aqueous solution of potassium carbonate, two distinct 
layers are formed (compare Crichton, Trans., 1906, 89, 929). The 
peculiarity of this case lies in the fact that both substances are salts 
of the same metal. 

The composition of the two layers has been determined for different 
concentrations of the three components. The percentage of potassium 
ethyl dipropylmalonate was determined by precipitating a weighed 
quantity of the solution with dilute sulphuric acid, and titrating the 
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hydrogen ethyl dipropylmalonate with baryta. The potassium carbonate 
was determined by titration with acid, using phenolphthalein as 
indicator. 

In order to produce equilibrium when a mixture is diluted, some 
potassium carbonate passes from the lower to the upper layer. In 
concentrated solutions there is a considerable quantity of potassium 
carbonate in the upper layer, whereas the amount of potassium ethyl 
dipropylmalonate in the potassium carbonate (lower) layer is very 
small, and it is only when the solutions are comparatively dilute that 
there is any appreciable increase in the amount of ester salt in the 
lower layer. At 25° the two layers become identical when the solution 
contains 116% of potassium ethyl dipropylmalonate, 20°6% of potassium 
carbonate, and 67°8% of water. 

The effect of temperature on the equilibrium was determined, 
experiments being carried out at 2°, 25°, and 56°. When the mixture 
is such that the upper layer contains about 48% of potassium ethyl 
dipropylmalonate, the effect of temperature is very small. The critical 
solution at 25° becomes opalescent at 25°4°, but there is no apparent 
change on cooling to zero. 

The temperature at which the two solid phases and the two liquid 
phases are present at the some time is probably in the vicinity of 46° ; 
it could not be determined exactly, owing to the extreme viscosity of 
the liquid. Owing to the same cause, the solubility of the pure 
potassium ethyl] salt could not be determined. 

Solutions of sodium ethy! dipropylmalonate have the same properties 
with regard to a solution of sodium or potassium carbonate as the 
potassium ethyl salt has to either of these solutions. = / Be 


Conditions for the Precipitation of Uric Acid and its Salts 
from Solutions. Wituetm E. Ringer (Zeitsch. physiol. Chem., 1910, 
67, 332—403. Compare His and Paul, Abstr., 1900, i, 591; Gudzent, 
ibid., 1909, i, 434, 435; Little, ibid., 1909, ii, 331).—The system 
water, phosphoric acid, sodium hydroxide, and uric acid has been 
examined ; the concentration of the phosphoric acid was kept constant, 
so that the system could be regarded as one of three components, 
and the results represented graphically in a triangle. Phosphoric acid 
was never found in the solid phase. 

A series of solubility determinations were made with the phosphoric 
acid of given concentration (2°076 grams of phosphoric oxide per litre) 
as solvent. All experiments show that uric acid readily tends to form 
supersaturated solutions, but after some time, or in the presence of 
air, the supersaturation disappears, and it may be due to the presence 
of metastable lactamurates (Gudzent). 

Attempts made to determine the concentration of the solution in 
equilibrium with uric acid and monosodium urate in the presence of 
the given amount of phosphoric acid showed that the same solution is 
not obtained when uric acid is shaken with a solution of dihydrogen 
phosphate as is formed when uric acid is shaken with the disodium 
phosphate. The equilibrium solution was calculated, however, with 
the aid of Gudzent’s and His and Paul’s determinations. The value 
found was, for 100,000 molecu'es, 34:2 mols. Na,O, 1°76 mols, uric 
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acid, and 26°3 mols. P,O,;. The solubility curves of uric acid and of 
monosodium urate are giver. 

The results are given in the form of diagrams, and the meaning of 
these is discussed. It is pointed out that the solid phase which is 
deposited, its amount, and the concentration of uric acid in the final 
solution are all given by means of the diagram. 

Similar experiments have been made with the potassium compounds, 
The equilibrium solution contains 38°67 mols. K,O, 3°20 uric acid, 
and 26°3 P,O,. 

The results give some idea of the behaviour of uric acid in urine, 
but in this case the phenomena are more complex, owing to the presence 
of neutral salts, for example, sodium chloride, and of colloids. 

The sedimentum lateritium, which consists mainly of quadurate, is 
metastable in the system sodium (potassium) oxide, phosphoric acid, 
uric acid, water. In urine it is rather more stable. 

The quadurate is formed frequently when uric acid is precipitated, 
owing to rapid cooling. 

Solubility determinations in the system sodium oxide, uric acid, and 
water have been made, ard the solubility curve of monosodium urate 
determined. Even in the presence of strongly alkaline liquids the 
disodium urate is never met with as the solid phase. J.J.8. 


Velocity of the Reaction between Colloidal Sulphur and 
Silver Sulphate. M. Rarro and A. Pieroni (Zeitsch. Chem. Ind. 
Kolloide, 1910, '7, 158—160).—Colloidal sulphur, obtained by the 
action of sulphuric acid on sodium thiosulphate, reacts with a solution 
uf silver sulphate according to the equation : 3Ag,S0,+4H,0+48= 
4H,SO,+3Ag,S. In dilute solution the precipitate first formed has 
a yellow colour, but this quickly changes to red, and finally to black. 
Measurements of the rate at which the silver sulphate is reduced 
show that the reaction proceeds according to the equation for a uni- 
molecular change. From this it is evident that the reaction takes 
place in stages, and the differently coloured precipitates are supposed 
to represent the intermediate products. 

Colloidal sulphur reacts with a solution of stannous chloride on 
warming, with the evolution of hydrogen sulphide and the precipita- 
tion of stannous sulphide. It liberates iodine from a solution of iodic 
acid, and yields hydrogen sulphide quite readily with nascent hydrogen. 
These experiments show that colloidal sulphur is much more reactive 
than other forms of sulphur. H. M. D. 


Velocity of Saccharification of Starch. I. Henri van Larr 
(Bull. Acad. roy. Belg., 1910, 611—641).—Brown and Glendinning 
have shown (Trans., 1902, 81, 388) that the hydrolysis of starch by 
diastase does not take place in accordance with the logarithmic law, 
whilst V. Henri (Lois générales de l’action des diastases, Paris, 1903) 
takes the view that it does, and suggests that the discrepancy in results 
may be due to differences in (1) method of determining the limiting 
value of the hydrolysis; (2) temperature, or (3) the ferment used. 
The present investigation has been undertaken to determine the origin 
of the discrepancy, and in this part the hydrolysis of starch by dilute 
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acids is dealt with, and it is shown that this follows the same law as 
the hydrolysis of sucrose by dilute acids, whatever may be the physical 
condition of the starch employed. 

Special precautions were taken to guard against initial alkalinity 
of the starch used. It was observed that an opalescent starch solution 
(2%), prepared under a pressure of 4 atmospheres, showed no reducing 
power, passed easily through filter paper, was retained completely by 
parchment paper, gave a filtrate containing 0°375% of starch when 
filtered through collodion membrane, underwent no apparent change 
even under a pressure of 2 atmospheres at atmospheric temperature 
when mixed with hydrochloric acid, but became less opalescent and in 
time as limpid as water (although it still gave a blue colour with 
iodine) when mixed with diastase. 

The results of the quantitative experiments made, which are 
tabulated in detail in the original, showed that (1) & varied very little 
with the time ; (2) hydrolysis proceeded in the same manner whether 
starch mucilage, “ soluble starch,” or “soluble starch filtered through 
a collodion membrane ’”’ was the initial product used; (3) the rate of 
hydrolysis remained proportional to the concentration of starch when 
this did not exceed 5°5%, but fell off for higher concentrations ; (4) 
the hydrolytic power of different acids for starch was proportional to 
their hydrolytic power for sucrose or their electric conductivity ; (5) 
the rate of hydrolysis by sulphuric acid always increased with the 
concentration of the acid, but more slowly than this for dilute starch 
solutions, and more rapidly than this for concentrated starch 
solutions. T. A. H. 


Specific Stereochemical Behaviour of Catalysts. Lropoip 
RosENTHALER (Zeitsch. physikal. Chem., 1909, 73, 760—761).—Fajans 
(this vol., ii, 599) has suggested that the “ asymmetric synthesis ” of 
d-benzaldehydecyanohydrin discovered by the author is really due to 
an asymmetric decomposition of the symmetrical nitrile assumed as 
the primary product of the reaction, but it is now shown that this 
suggestion is untenable. G. 8. 


The Relative Principle and the Representation of Physical 
Phenomena in Space of Four Dimensions. Pusiipp FRANK 
(Zeitsch. physikal. Chem., 1910, '74, 466—495).—A theoretical paper 
in which a method of representing phenomena in space of four 
dimensions is described, and the advantages illustrated by application 
to optical phenomena in moving bodies and to certain electrodynamic 
phenomena. G. 8. 


Shape of the Molecule. Ricnarp D. Kuireman (Phil. Mag., 
1910, [vi], 20, 445—450).—If o, is the radius of the sphere of action 
of a molecule of a liquid, the molecular volume of which is JV, then at 
corresponding temperatures the ratio V/c,° should be the same for all 
liquids if the molecules are spherical in shape. 

An examination of a number of different organic compounds from 
this point of view indicates that the molecules are not spherical. The 
relationships involved are, however, consistent with the assumption 
that the mulecules consist of oblate spheroids. H. M. D. 
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Gas Washing Bottles with Very Slight Resistance to the 
Passage of a Gas. ALEXANDER Caar.es Cummine (Trans. Faraday 
Soc., 1910, 6, 10—13).—Three modified forms of gas washing 
apparatus are described which are designed to produce the maximum 
washing effect with the minimum back pressure. In all of these the 
gas passes through a by-pass arranged near the surface of the washing 
liquid, and by its passage causes the liquid to circulate, so that the 
by-pass is continuously refilled from the main reservoir. | * : ae 


Inorganic Chemistry. 


The Constitution of. Water (TZrans. Faraday Soc., 1910, 6, 
71—123).—The following five papers formed the basis of a general 
discussion on the constitution of water. 


Constitution of Water. Is Water an Electrolyte? Paut 
WaLpeEN (7rans. Faraday Soc., 1910, 6, 71—78).—According to the 
Thomson-Nernst rule, liquids with a dielectric constant as high as 
water (D = 80) should have great dissociating power on dissolved water, 
and enable it to function as an electrolyte. Water dissolved in 
liquid hydrogen cyanide (D = 95) has a very small or zero conductivity, 
whereas the conductivities of binary salts in the same solvent are very 
high. The conductivity of water dissolved in formamide (D >84) 
is very small, and practically does not increase with dilution. In 
formic acid (D =58°5) the conductivity of water is at least ten times 
as great, although the ionising power of the solvent is less. Nitroso- 
dimethylamine (D=53:3), although of less viscosity than formic acid, 
gives water solutions of less conducting power. 

The conductivity of water dissolved in sulphuric acid (D >84) is of 
a much higher order than any of the above, but the conductivities of 
all the substances mentioned dissolved in water are parallel to the 
conductivities when water is the solute. 

The physical theory failing to account for the above facts, a chemical 
hypothesis is necessary. The author suggests that water becomes a 
good electrolyte when its solvent is distinctly acidic or basic. The 
amphoteric water must previously form with the solvent a kind of 
salt, The same chemical forces act when water is the ionising 
solvent, R. J. C. 


The Chemical Nature of Molecular Association: a Special 
Study of the Case of Water Parirz A. Guyer (7rans. Faraday 
Soc., 1910, 6, 78—85).—Estimates of the degree of polymerisation 
of liquids based on the surface-tension values are subject to an unknown 
error, due to the difference in composition between the surface layer 
and the main bulk of the liquid. 

Dutoit and Mojoiu’s formula connecting molecular weight with 
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surface tension gives a lower association factor than that of Ramsay 
and Shields, and leads to the conclusion that water at 0° is mainly 
trihydrol, and at the boiling point dihydrol. Since polymerisable 
substances are the more associated the greater the number of centres 
of association they contain, dihydrol should polymerise more readily 
than monohydrol. The formation of highly complex stable poly- 
hydrols may accompany the phenomena of colloidal hydrates. The 
equilibrium of hydrol (H,O) and dihydrol (H,O,) in the liquid phase is 
subject to the equation (,=XC,*, where C, and C, are the con- 
centrations of hydrol and dihydrol respectively. In the gaseous 
phase C,!=K\(C,!)2. Assuming that A‘ has the same value as K, 
it may be calculated that the association factor of the liquid phase 
a =[20(1 +y)-—y?-y ,/{4o(1+y)+y"}]+ {v(1+y) — 2y*}, where y is the 
ratio of concentration of hydrol to dihydrol in the gaseous phase, and 
v the volume of vapour formed from unit volume of liquid at the same 
temperature. From the published values of y andv, the author 
calculates that the association factor of liquid water is 1:90 at 80°, 
1°86 at 100°, and 1°82 at 120°, values very close to those obtained by 
Dutoit and Mojoiu. 

According to the above equation, the polymerisation of only 1% 
of the vapour molecules corresponds with an association factor 1°58 in 
the liquid phase. As little as 1 in 10,000 polymerised gaseous 
molecules corresponds with an appreciable polymerisation of the liquid. 
Pressure has but little influence on the degree of association, but since 


the pressure in the surface film is greater than in the bulk of the 
liquid, the polymerisation in the surface layer will be higher, as 
indicated by the values calculated by Ramsay and Shields. 

R. J. C. 


Liquid Water a Ternary Mixture: Solution Volumes in 
Aqueous Solutions. Wuitiam R. Bovusriztp and Tuomas M. 
Lowry (Trans. Faraday Soc., 1910, 6, 85—104. Compare Abstr., 
1905, ii, 135).—1t has been shown that the abnormal contraction in 
water between 0° and 4° is eliminated when 2% or more of dissolved 
sodium hydroxide is present, and also that the solution volumes of 
moderately concentrated sodium hydroxide attain a maximum value at 
about 70°, 

Solution volumes represent the actual volume occupied by the solute 
minus the contraction which takes place during dissolution, and are 
more symptomatic of changes in the solvent (depolymerisation and 
association with solute) than in the solute, The simpler character of 
the solution-volume curves of concentrated solutions suggests that 
changes in hydration are of less importance than changes in the 
molecular weight of the solvent, and that the observed diminution in 
solution volumes at the higher temperatures takes place in spite of 
progressive dehydration which would lead to an increase in volume. 
The authors have already suggested that not only is dissolved ice 
present in liquid water at low temperatures, but dissolved steam 
molecules at temperatures approaching the boiling point. The same 
suggestion was made by Callendar (Phil. Trans., 1902, A, 199, 147) 
in discussing the specific heat and thermal expansion of water, and the 
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compressibility values strengthen this view. The density of combined 
water is calculated to be 1°1 in the case of potassium chloride associated 
with about 10 molecular proportions of water. This is taken as the 
density of dihydrol, ice (H,O,) and steam (H,O) occupying greater 
bulk. 

Measurements have been made of solution volumes of chloral 
hydrate, sucrose, acetic acid, silver nitrate, and potassium, sodium, 
lithium, and calcium chlorides. The salts all show a maximum in the 
solution-volume curve, which is the more pronounced the lower the 
concentration, that is, the greater the relative disturbance of the con- 
dition of the solvent. The solutes, acetic acid, chloral hydrate, and 
sucrose, with small affinity for water exhibit no maxima, but the solu- 
tion-volume curves have a distinct tendency to droop. Passing to the 
more hydrated solutes, the maximum occurs at lower and lower tempera- 
tures until with lithium chloride it is at 35°. This appears to be 
almost the limit possible, since any further lowering would be rendered 


difficult by the increasing proportions of ice molecules in the solvent. 
R. J.C, 


Constitution of Water. WutiiAm Sutruertanp (T7rans. Faraday 
Soc., 1910, 6, 105—116. Compare Abstr., 1906, ii, 603).—The author 
maintains his view that liquid water is a mixture of dihydrol and 
trihydrol. A geometrical structure representing a trihydrol molecule, 
the atomic diameter of oxygen and hydrogen being derived from the 
gas constants, gives 1°2 as the density as compared with 0°917, the 
actual density of ice. If the molecule were spinning in every plane 
it would sweep out a sphere, and its density would work out at a 
much lower figure than 0°917, so that a molecule of ice must be 
relatively fixed and its energy internal. 

Since ionisation, when possible, is supposed to be complete, the 
proportion of hydrol in water (completely ionised) must be very small, 
the proportion of H* and OH™~ ions being known to be very small. 
Highly polymerised chains of hydrol molecules probably occur. in 
colloidal hydrosols and hydrogels, each end of the chain being 
electrically attached to an amphoteric nucleus which the author 
terms a “semplar.” 

The density of water of crystallisation in thirty-one salts examined 
by Clarke is practically constant, 18 grams occupying 13°76 ¢.c. In 
LiS8O,,H,O the volume of water (13°3 ¢.c.) is very near the mean. It 
is argued that water of crystallisation is always in the same form as 
in lithium sulphate, that is, solid hydrol of density 1°31. Liquid 
hydrol would have density about 1:26, that is, higher than dihydrol. 
Water of crystallisation has a dielectric capacity of the same order as 
sodium chloride, whereas that of liquid water is twelve times as great. 
The molecular refraction of water of crystallisation is about 4°22, 
whereas in liquid water and ice the value is about 6:0. The specific 
heat of water of crystallisation, of ice and steam at constant pressure 
are each about 0-5, so that liquid water is abnormally high. 

In melted crystals the water has specific heat about 1:0, indicating 
that a profound change occurs in water of crystallisation on melting. 

R. J.C, 
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The Specific Heat of Ice, Water,and Water Vapour. WALTHER 
Nernst (7'rans. Faraday Soc., 1910, 6, 117—119. Compare this vol., 
ii, 263).—The molecular heat-temperature curves of ice, water, and 
steam are mapped from the most recent data. The water and ice 
curves are enterpolated to absolute zero (molecular heat = 0). 

In the case of steam, assuming that the molecules possess energy of 
rotation in three planes at right angles, the molecular heat cannot be 
less than 82/2=7-94, and this value is practically reached at room 
temperature. The molecular heat is, therefore, supposed to remain 
constant, and the curve is a straight line from 350° abs. to absolute 
zero. 

_ The course of the molecular heat curves is in agreement with the 
hypothesis of a polymerisation : 2H,O=(H,O),+2519 cal. By means 

of the data given it is possible to calculate the vapour-pressure curves 

of ice and water down to very low temperatures. R. J.C. 


Ultra-microscopy of Iodine Solutions. II. J. Amann (Zeitsch. 
Chem. Ind. Kolloide, 1910, '7,67—70. Compare this vol., ii, 496).— 
Further observations are recorded relating to the appearance of iodine 
solutions when examined by the ultra-microscope, and to the changes 
which are brought about by the action of light. The solvents ured 
were chloral, molten chloral hydrate, phosphorus chloride, phosphoryl 
chloride, iodine trichloride, amyl acetate, pyridine, nitrobenzene, 
acetaldehyde, chloral alcoholate, propylamine, sulphuric acid, and 
peppermint oil. On the basis of the colour of the solutions and the 
ultra-microscopic observations, the solvents examined in this and 
the previous paper are divided into six groups, and these are then 
subdivided, so that in all seventeen different types of iodine solutions 
can be distinguished. H. M. D. 


Some Analogies between Derivatives of Oxygen and 
Nitrogen. Anceto AncE i (Atti R. Accad. Lincei, 1910, [v], 19, ii, 
29—-36).—Attention is drawn to the analogy, displayed in many 
of their reactions, between hydrogen peroxide, hydroxylamine, and 
hydrazine. 


Exact Atomic Weights of Oxygen and Silver. Gustav 
D. Hinricus (Compt. rend., 1910, 151, 513—515. Compare 
Abstr., 1907, ii, 945; Dubreuil, Abstr., 1909, ii, 653, 654).—In 
a previous paper (Abstr., 1909, ii, 653) the author has described a 
method for calculating the analytical excess (=), or difference between 
the experimental and absolute values of the atomic weights. A table 
is now given containing a résumé of the values of ¢ calculated from 
656 determinations of the atomic weights of oxygen and silver made 
between 1810—1910. The conclusion is drawn that the true atomic 
weights of these elements are 16 and 108 respectively, since in 70% of 
the determinations « is negligibly small. Ww. O. W. 


Solubility of Oxygen in Molten Silver. Freprertcx G. Donnan 
and T. W. A. Suaw (J. Soc. Chem. Ind., 1910, 29, 987—990).—The 
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solubility of oxygen in fused silver was determined by measuring the 
contraction occurring when silver is fused in an atmosphere of oxygen. 
Ten grams of melted silver at 1020° and under a pressure of 751 mm. 
absorb 20°5 c.c. of oxygen (measured at 0° and 760 mm.), a result 
which is practically identical with that obtained by Sieverts and 
Hagenacker (Abstr., 1909, ii, 1004). From the results of Sieverts 
and Hagenacker it is calculated that the freezing point of silver 
saturated with air (only the oxygen is absorbed) should be lowered by 
10°4°; the experimental number is 7°. T. 8. P. 


Complexity of Tellurium. Wiutiiam R. Furnt (Amer. J. Sci., 
1910, [iv], 30, 209—219. Compare Browning and Flint, Abstr., 
1909, ii, 996).—Five hundred grams of purified tellurium were oxidised 
by nitric acid and converted into the tetrachloride by repeated evapora- 
tion with hydrochloric acid. The solution was diluted with a large 
volume of boiling water, and the precipitated dioxide dissolved in slight 
excess of hydrochloric acid and reprecipitated by further addition of a 
large volume of water. After a series of ten fractionations by this 
hydrolytic method, 23 grams of dioxide were obtained. By the basic 
nitrate method, the atomic weight of the metal in this sample of dioxide 
was found to be 12432, whereas the same method, applied to the original 
material, gave 127°45. The author considers that the complexity of 
tellurium, purified by the usual methods, has been definitely established 
by these results, and the value 124°3 represents the nearest approach 
which has yet been made to the true atomic weight of tellurium. In 
support of the view that fractional hydrolysis of the chloride leads to a 
gradual separation, it is found that the product obtained after four 
fractionations gave an atomic weight 126°59, and after eight 
fractionations 125°37. 

Preliminary experiments relating to the less readily hydrolysed 
fraction are also described. The tellurium in the filtrates from the 
above hydrolytic processes was recovered by treatment with ammonia 
and acid, the dioxide dissolved in hydrochloric acid, and the solution 
diluted with a large volume of boiling water. The filtrate from the 
precipitated dioxide was then heated to boiling, ammonia and acetic 
acid added, and the less easily hydrolysed fraction thus obtained was 
subjected to three further operations of the same kind. By this 
series of fractionations a sample of dioxide weighing about 10 grams 
was obtained. On fractionating this by addition of successive quan- 
tities of ammonia to the boiling hydrochloric acid solution, 8 grams of 
an orange-coloured, crystalline substance, 2 grams of a yellow, crystal- 
line substance, and 0°1 gram of a pale green, substance were obtained. 
These substances were tested for iron, copper, bismuth, and antimony 
with negative results. In hydrochloric acid solution all three give 
black precipitates with stannous chloride similar to that obtained with 
ordinary tellurium. On addition of excess of ammonia to the 
solution of the green substance, the precipitate obtained is not com- 
pletely dissolved by the excess of alkali. Both the soluble and 
insoluble portions, when dissolved in hydrochloric acid, give a black 
precipitate with stannous chloride. ‘These results indicate that 
tungsten is not present, H. M. D, 
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Relations between White Phosphorus, Red Phosphorus, 
and Pyromorphic Phosphorus. Pierre Joiisois (Compt. rend., 
1910, 161, 382—-384. Compare Cohen and Olie, Abstr., 1909, ii, 998).— 
The author denies the validity of Cohen and Olie’s conclusion that red 
phosphorus is not an individual modification. This view is not in 
agreement with the observations already published (Abstr., 1909, 
ii, 726) or with new experiments described in the present 
communication. 

The vapour pressure at different temperatures has been determined 
for red and white phosphorus, and for the new pyromorphic form 
(Zoc. cit.). The results are plotted in logarithmic curves, from which 
the conclusion is drawn that the latter is stable below 450°, the 
ordinary red modification between 450—610°, whilst white phosphorus 
is in equilibrium above 610° (compare Chapman, Trans., 1899, '75, 734). 
The same results were obtained in direct determinations of the transi- 
tion points. Hittorf’s phosphorus, obtained by crystallisation from 
lead, appears to be a mixture of ordinary crystallised phosphorus with 
the pyromorphic variety. The abnormally high density is due to the 
presence of lead. W. O. W. 


The Hydrates of Disodium Hydrogen Phosphate. IcniTaro 
Kirawaki (Mem. Coll. Sci. Eng. Kyotd, 1909—1910, 2, 237—239),— 
Shiomi (Abstr., 1909, ii, 573) has observed three breaks in the solu- 
bility curve of disodium hydrogen phosphate, namely, at 36°45°, 48-0°, 
and 95:2°. The break at 36:45° corresponds with the transition from 
dodecahydrate to heptahydrate, and it is now found that the two 
other breaks correspond with the transitions from heptahydrate to 
dihydrate, and from dihydrate to anhydrous salt respectively. 

The dihydrate was isolated by fusing the dodecahydrate in its water 
of crystallisation and evaporating the resulting solution at a tem- 
perature of 70—75°. The anhydrous salt was obtained from a 
similar experiment carried out in the neighbourhood of 99°5°. 

T. 8. P. 


The Boiling Point of Sodium Chloride. Friepricu Emicsa (Verh. 
Ges. deut. Naturforsch. Aerzte., 1910, ii, 65).—Using Burgess’ method 
(Abstr., 1908, ii, 41), the boiling point of sodium chloride was 
found to be 1750°. T. 8. P. 


Action of Sodium Carbonate on Insoluble Carbonates. 
WIx.iamM OEcHSNER DE Contnck (Bull. Acad. roy. Belg., 1910, 512—515). 
—tThe experiments were made on the same lines as with solutions of the 
alkali nitrates (see following abstract), boiling aqueous solutions of 
sodium carbonate being used. Barium and strontium carbonates are 
not attacked. Cadmium carbonate is only affected by strong solutions 
of sodium carbonate, some cadmium oxide being formed. Dolomite 
and magnesium, lead, and zine carbonates are all attacked. With 
calcium carbonate (washed chalk) concordant results could not be 
obtained. 

Calcium phosphate is attacked by boiling solutions of either sodium 
or potassium carbonate. T. A. H. 
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Action of Lithium Nitrate on Insoluble Carbonates, 
WILLIAM OECHSNER DE ConincK (Bull. Acad. roy. Belg., 1910, 332—334), 
—In previous papers the results of investigations on the action of 
sodium or potassium nitrate on carbonates insoluble in water have 
been given (this vol., ii, 411, 612). On applying the same methods 
with boiling aqueous solutions of lithium nitrate, it was found that 
barium, calcium, magnesium, zinc, and lead carbonates were all 
attacked, whilst strontium and cadmium carbonates were not affected. 
It was necessary to use dilute solutions in the case of barium and 
very dilute solutions in the case of magnesium in order to detect these 
metals in presence of lithium. T. A. H. 


Bolognian Stones. II. Lupwic Vanino and Eminie Zumpuscu (J. 
pr. Chem., 1910, [ii], 82, 193—204. Compare Abstr., 1909, ii, 731).— 
It has been shown previously that the quantity of sulphur employed in 
the preparation of Bolognian stones affects their luminescence. The 
quality of the sulphur is, however, immaterial, since at a high tempera- 
ture all varieties of sulphur are changed into the same modification, 
The quality of the lime is of prime importance, Ordinary builder’s 
lime and Kahibaum’s “ calcium oxide pro analysi” are useless ; ignited 
limestone forms good stones, but the best results are obtained with 
Kahlbaum’s lime prepared from marble. The three last-mentioned 
limes are shown to be alike chemically, to exhibit the same flame 
spectrum, and in solution to have practically the same alkalinity and 
electrical conductivity. The difference in their efficiency must be 
attributed, therefore, to their difference in physical structure, on 
account of which the limes have different velocities of reaction. This 
explanation can be tested experimentally, since it is well known that 
calcium oxide prepared from the nitrate is remarkably inactive towards. 
chemical reagents, whilst the oxide prepared from the carbonate or the 
hydroxide is easily attacked, and also since it has been shown (loc. cit.) 
that the phosphorescence of Bolognian stones is mainly due to the 
presence of polysulphides ; thus it is found that stones manufactured 
from calcium oxide prepared from the nitrate are of poor quality, and 
contain very little polysulphide, whilst similar stones made from the 
oxide prepared from the hydroxide or carbonate phosphoresce ex- 
tensively, and exhibit a strong polysulphide reaction. So also stones 
prepared from Kahlbaum’s oxide, from marble, or from ignited lime- 
stone give immediately a white turbidity when treated with sodium 
carbonate and then acidified, whilst the inefficient stones prepared from 
oxide “pro analysi” give only a feeble polysulphide reaction many 
seconds after acidification. 

The oxides of barium and of strontium, which are too fusible to be 
used alone in the preparation of Bolognian stones, have a very bene- 
ficial effect when employed in conjunction with the carbonates. Good 
stones are obtained from a mixture of strontium carbonate (20 grams), 
sulphur (3 grams), lithium carbonate (0°5 gram), and thorium nitrate 
(1 cc. of 0°5% alcoholic solution), or from a mixture of barium carbonate 
(20 grams), sulphur (3 grams), lithium carbonate (0°5 gram), and 
rubidium carbonate (0°3 gram), but the phosphorescence of stones 
produced when one-half of the strontium or of the barium carbonate is 
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replaced by the corresponding hydroxide is still more intense, and 
exhibits a very much slower rate of decay. 

Attention has also been given to the effects produced by the addition 
of minerals, containing rare earths or radioactive substances, to the 
mixtures used in the preparation of Bolognian stones. The addition 
of pitchblende, cleveite, or monazite almost or entirely destroys the 
phosphorescence; from mixtures containing fergusonite, moderately 
good stones can be prepared, but their quality is very much inferior to 
that of stones prepared from mixtures containing the usual salts of 
bismuth, thallium, ete. 

Stones exceeding any others previously made in the intensity and 
duration of their phosphorescence have been prepared by the ignition, 
for three-quarters of an hour in a Réssler furnace, of the following 
mixture: calcium oxide (10 grams), strontium carbonate (10 grams), 
barium carbonate (10 grams), magnesium oxide (10 grams), sulphur 
(6 grams), potassium sulphate (1 gram), sodium sulphate (1 gram), 
lithium carbonate (2 grams), starch (2 grams), bismuth nitrate (2 c.c. 
of 0°5% solution), and thallium sulphate (2 cc. of 0°5% solution). 
The stones exhibit a pale blue phosphorescence, which decays very 
much more slowly than that of even the best violet stones. When the 
ignition is prolonged to two hours, the phosphorescence is very intense 
and greenish-yellow ; after three hours’ ignition, the stones are no 
longer luminous. The finest and most intense green phosphorescence 
hitherto obtained is exhibited by stones prepared by igniting the 
following mixture for three-quarters of an hour: calcium hydroxide 
(10 grams), strontium oxide (10 grams), sulphur (3 grams), potassium 
sulphate (0°5 gram), sodium sulphate (0°5 gram), lithium carbonate 
(1 gram), starch (1 gram), bismuth nitrate (1 c.c.), rubidium nitrate 
‘(1 c..). The persistence of the phosphorescence is such that it is 
possible to read in darkness by the light of these stones one hour 
after their preparation. 

Unsuccessful attempts have been made to intensify the phosphores- 
cence of Bolognian stones by rubbing them with fluorescent substances, 
by keeping them in fluorescent solutions or in an atmosphere of hydrogen, 
carbon dioxide, or oxygen, and by gently warming them with potassium 
chlorate, potassium perchlorate, or barium peroxide. 

The prejudicial effect of heat on Bolognian stones is shown by 
heating them in a fusible alloy of tin and lead, in molten zinc, and in 
molten silver ; the phosphorescence, which is violet at lower tempera- 
tures, becomes blue and then pale blue at higher temperatures, and 
finally is changed to green shortly before its disappearance. Calcium 
stones can be kept at 80—100° for eight to ten hours without 
injury. 

The sulphides of all the metals of the alkaline earths exhibit phos- 
phorescence ; stones prepared from magnesium oxide or sulphide, 
however, do not phosphoresce unless some calcium compound is 
present. C. 8. 


Hydration and Constitution of Portland Cement. Srnper 
KerseRMAN (Koll. Chem. Beihefte, 1910, 1, 423—453).—A summary is 
given of the more important views which have been put forward in 
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reference to the constitution and the hydration of Portland cement, 
and a new method of investigating the nature of the constituents of 
the material is described. This is based on the specific absorptive 
capacity which particular constituents possess for certain colouring 
matters. As the result of the examination of a large number of 
colouring substances, the author recommends patent-blue for the 
detection of alumina, alcoholic anthrapurpurin for free lime, neutral 
methylene-blue for free amorphous silica, and an acetic acid solution 
of methylene-blue for combined silica. From observations made with 
these reagents on the hydrated cement, the following conclusions are 
drawn. The fine needle-shaped crystals consist of hydrated calcium 
monosilicate ; these are coloured by anthrapurpurin, but not by patent- 
blue. The amorphous constituent of the cement consists also of 
calcium monosilicate containing a larger proportion of water. The 
large, hexagonal crystals are calcium hydroxide, and the small, 
hexagonal plates are hydrated tricalcium aluminate. Experiments 
with the unhardened material (klinker) indicate that this in all 
probability consists of a conglomerate of dicalcium silicate and 
tricalcium aluminate in the ratio: 4(2Ca0,Si0,) + 3CaO,A1,0,. 

H. M. D. 


The Solubility of Alkali Sulphates in Alkaline Solutions, 
and of Calcium Sulphate in Solutions of Alkali Sulphate and 
Free Alkali. Jon. D’Ans and O. ScHREINER (Zeitsch. anorg. Chem., 
1910, 67, 437—441. Compare this vol., ii, 125).—The isotherms at 
25° have been determined for certain solutions of alkali sulphates 
containing an excess of alkali hydroxide. The solubility of sodium, 
potassium, and ammonium sulphates is progressively lowered by the 
addition of increasing quantities of the corresponding alkali. Basic 
salts are not formed. 

Gypsum is the stable solid in contact with a saturated solution of 
sodium sulphate at 25°, but when sodium hydroxide is added, calcium 
hydroxide becomes the stable solid, the limit being at 1°41 mols. 
Na,SO, and 1:48 mols. NaOH in 1000 grams of solution. In solutions 
of potassium suiphate, the corresponding limit is between syngenite and 
calcium hydroxide. The change in concentration produced by adding 
ammonia to the limiting solution ammonium syngenite-gypsum is also 
determined. C 


The Reaction between Strontium Sulphate and Sodium 
Carbonate. Water Herz (Zeitsch. anorg. Chem. 1910, 68, 
69—72).—The ratio [Na,CO,]/[Na,SO,] in contact with strontium 
sulphate is found to be 0°0676 at 25°. The dissociation of the two 
salts may be neglected, being the same for both. From the above 
ratio, [SrCO,]/[SrSO,] is 0°26. Calculation from the known solubilities 
of strontium sulphate and carbonate gives 0°13, a result of the same 
order. Freshly precipitated and washed strontium sulphate gives the 
same result as when dried at 70° or heated to redness. C. H. D. 

Barium Nitride and its Relation to Nitrogen in Presence 
of Iron. Darry Wo1k (Bull. So. chim., 1910, [iv], '7, 830—832. 
Compare Maquenne, Abstr., 1892, 776, and Guntz and Mentrel, 
Abstr., 1903, ii, 546).—It is shown that barium nitride may be 
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prepared by the direct action of nitrogen on heated barium amalgam, 
The amalgam used was prepared by Guntz’ process (Abstr., 1902, ii, 
138). It was heated in an iron crucible, surrounded by a nickel shell, 
the whole being placed in a porcelain tube, which was then thoroughly 
dried by passing in pure dry nitrogen and evacuating the tube. The 
temperature of the tube was gradually raised to 800° in the course of 
three hours and then to 1000°, when the nitrogen was rapidly absorbed, 
forming barium nitride, Ba,N,., as a brown powder, which was unstable 
in moist air, furnishing barium hydroxide and ammonia. The product 
contained a trace of ferric nitride, and the proportion of the latter was 
materially increased by (1) more rapid heating ; (2) heating the barium 
amalgam in contact with a fragment of sheet iron. In such a mixed 
product the ferric nitride dissociated towards the end of the reaction, 
unless the quantity of barium nitride present was relatively high, 
T. A. H. 


Colloidal Barium Sulphate. Yocoro Kato (Mem. Coll. Sci. 
Eng. Kyodtd, 1909—1910, 2, 187—215).—Colloidal barium sulphate 
(compare Feilmann, Abstr., 1909, ii, 482) was obtained by adding an 
alcoholic solution of sulphuric acid (obtained by diluting a molar 
aqueous solution with twice its volume of alcohol) to the equivalent 
quantity of a molar solution of barium acetate diluted with six times 
its volume of alcohol. The resulting precipitate and milky solution 
were evaporated to dryness under diminished pressure, keeping the 
temperature below 40°, giving a translucent, casein-like residue, which 
was readily and completely soluble in water to a fluorescent colloidal 
solution. 

Barium sulphate is a positive colloid, and the solution shows the 
usual precipitation reactions towards anions. Cations of higher 
valency hinder the coagulation. Barium chloride and nitrate do not 
cause coagulation except in highly concentrated solutions ; moreover, 
the presence of barium ions hinders the coagulation by potassium 
chloride. Highly dissociated electrolytes have generally the stronger 
coagulating effect, but sodium citrate has a much lower coagulating 
power than citric acid. Barium chloride and ferric sulphate, which 
are known to be much occluded by precipitated barium sulphate, have 
comparatively small coagulative power. Electrolytes which, owing 
to hydrolysis, contain colloids in solution have an abnormal coagulat- 
ing power, which is strong when the colloid is negative and weak when 
it is positive. 

The adsorption by the barium sulphate gel in solutions of potassium 
nitrate, potassium sulphate, and barium chloride was determined by 
measuring the specific conductivity of their solutions in which the 
gel was suspended. The adsorption was very small, but was found to 
be in fair agreement with the ordinary adsorption formula. Measure- 
ments of the electrical conductivity before and after coagulation 
showed that slight adsorption took place when the barium sulphate 
was coagulated by potassium sulphate. T.8. P. 


Double Chlorides and Iodides of Zinc. Fritz Epnraim and 
Samuet Monet (Zeitsch. anorg. Chem., 1910, 67, 379—386. Compare 
Abstr., 1908, ii, 693).—T wo calcium zine chlorides, CaZnCl,,5:5H,O 
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and Ca,ZnCl,,6H,O, may be obtained by mixing the components in 
suitable proportions, and form very hygroscopic crystals. The corre- 
sponding strontium, SrZnCl,,4H,O, and bariwm salts, BaZnCl,,4H,0, 
are described, the latter being only obtained when a warm solution is 
evaporated. 

In addition to Rammelsberg’s salt, KZnI,, a second potassium zine 
iodide, K,ZnI,,2H,O, may be obtained by evaporating the solution on 
the water-bath until crystallisation begins, and then allowing it to 
remain for several days over sulphuric acid. It forms rather 
hygroscopic, transparent crystals, melting above 100°. Two sodium 
zine todides, Na,ZnI,,3H,O and NaZnI,,2H,O, of which the first was 
described by Rammelsberg, may be obtained. A second ammonium 
zine iodide, NH,ZnI,,4‘5H,O, forms very hygroscopic, hexagonal 
tablets. The calctwm, strontium, and barium salts, CaZnl,,8H,0, 
SrZnl,,9H,O, and BaZnI,,4H,O, are described. C. H. D. 


Behaviour of Solid and Fused Copper towards Gases. 
ApoLF Sreverts and WitHeLM Krumpnaar (Zeitsch. physikal. Chem., 
1910, '74, 277—307. Compare Stahl, Metallurgie, 1907, 4, 769).— 
At high temperatures (1200°) oxygen is taken up by fused copper 
with the formation of cuprous and cupric oxides, and is not given up 
when solidification takes place in an atmosphere free from oxygen 
because of the small dissociation pressure of the oxides. Nitrogen, 
carbon monoxide, and carbon dioxide are insoluble both in solid and 
fused copper. ' 

Both solid and fused copper absorb hydrogen. At constant pressure 
the solubility of hydrogen in solid copper increases in a linear manner 
as the temperature rises; at the melting point there is a sudden 
increase in solubility, and beyond that point the solubility again 
increases linearly with the temperature as far as the measurements 
were carried (1500°). At 623°, 919°, and the melting point, 100 
grams of solid copper absorbs 0:084, 0°287, and 0°41 milligram of 
hydrogen, and at 1123°, 1276°, and 1520°, 0608, 0°862, and 1°350 
milligrams of hydrogen respectively are absorbed by 100 grams of 
fused copper: in each case at 760 mm. pressure. At constant 
temperature the amount of hydrogen absorbed by fused copper is 
proportional to the square root of the pressure, As even at 650° 
hydrogen diffuses slowly out of a copper tube, it is assumed that 
copper and hydrogen form solid solutions. 

‘Sulphur dioxide is insoluble in solid copper, but dissolves readily in 
fused copper, and in this case, also, the solubility increases as the temper- 
ature rises. At 1123°, 1276°, 1327°, and 1500°, 100 grams of copper 
dissolve 0:453, 0627, 0°705, and 0:950 gram respectively of sulphur 
dioxide at 760 mm. pressure. It is remarkable that in this case also 
the solubility is proportional to the square-root of the pressure. In 
the case of hydrogen, it is usually assumed that the gas is present 
in the copper in the atomic condition, but a similar explanation is 
excluded for sulphur dioxide. G. 8. 


Conditions which Determine the Composition of Electro- 
deposited Alloys. II. Silver—Copper. SAMUEL FieLD 
(Trans. Faraday Soc., 1910, 6, 1—9. Compare this vol., ii, 38).— 
Copper and silver are electrodeposited together only within very 
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narrow ranges of concentration, temperature, etc. With sulphates 
and nitrates, solutions containing an enormous preponderance of copper 
yield practically pure silver. With cyanides, copper begins to be 
deposited when the amount of silver is reduced to about 0°4 gram per 
litre. By further reduction of the silver concentration, deposits con- 
taining any proportion of copper are obtainable. The deposition of 
copper along with silver is promoted, not only by large excess of copper, 
but by decrease in the proportion of free potassium cyanide, increased 
current density, and low temperature of deposition. The conditions 
favourable to the deposition of copper in presence of silver are 
analogous to those necessary for the deposition of zine in presence 
of copper. The silver compound used in the above experiments was 
prepared by dissolving washed precipitated silver cyanide in a 
minimum of potassium cyanide. The copper compound had the 
composition CuCN,KCN. The deposits were always of a powdery 
character, usually on account of the high current density used. 
R. J. C. 


Ternary Alloys of Copper, Antimony, and Bismuth. Nicota 
Parravano and E, Vivianr (Atti R. Accad. Lincei, 1910, [v], 19, 
ii, 69—75. Compare this vol., ii, 779).—Owing to the existence of the 
compound Cu,Sb, which melts without decomposition, the ternary 
system Cu-Bi-Sb is divided into two others, namely, Cu—Cu,Sb-Bi 
and Cu,Sb-Sb-Bi. From their experimental results given in the 


present paper, the authors have constructed the diagram of the binary 
system Cu,Sb-Bi, which is necessary for the study of the ternary 
systems mentioned above. The compound Cu,Sb and bismuth are only 
partly miscible in the liquid state, and they form neither compounds 
nor solid solutions. At 640° two layers are formed, one rich in 
Cu,Sb (87%), and the other rich in bismuth (92%). The eutectic 
is nearly pure bismuth. In all the alloys there is an indication 
at 390—400° of the transformation of B-Cu,Sb into a-Cu,Sb. Alloys 
which solidify below 400° deposit only a-Cu,Sb. In conclusion, the 
general form of the diagram of the ternary system Cu,Sb-Sb-Bi 
is discussed. R. V.8. 


Preparation of a Cuprous Nitrate, CuNO,2NH,. W. H. 

Sioan (J. Amer. Chem. Soc., 1910, 32, 972—973).—The salt, ; 
CuNO,,2NH,, 

has been prepared by leaving a solution of cupric nitrate in liquid 
ammonia in contact with copper foil until it became colourless. On 
allowing the ammonia to distil gradually from the solution, the cuprous 
nitrate crystallised. It was not obtained quite pure, but contained 
a few blue crystals of cupric nitrate. The salt rapidly undergoes 
oxidation in the air. E. G. 


The Ammonia Compounds of Mercuric Bromide. Raanar 
Wipman (Zeitsch. anorg. Chem., 1910, 68, 1—25. Compare Gaudechon, 
Abstr., 1909, ii, 670; this vol., ii, 296)—The following compounds 
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can exist in contact with solutions containing mercuric bromide, 
ammonium bromide, and ammonia in different concentrations : 

HgBr,,2NH,; NH,HgBr; NH(HgBr), ; Hg,N,Br, ; and NHg,Br, 
and probably no others. 

The compound HgBr,,2NH, is formed on adding an excess of 
ammonia to a solution of mercuric bromide and much ammonium 
bromide. The compound NH,HgBr is obtained from it by loss of 
ammonium bromide, in contact with a solution containing little of this 
salt. When the bromide concentration falls still lower, NHg,Br 
is obtained. This compound is partly decomposed by water, yielding 
mercuric oxide. Concentrated ammonium bromide liberates ammonia 
from HgBr,,2NH,, whilst water converts it into NH,HgBr, which 
may further decompose according to the equation : 

9NH,HgBr = Hg,N,Br, + 3NH,Br + 2NH, ; 
or, if sufficient ammonia is present: 2NH jHgBr = NHg,Br + NH, Br. 
Similarly, in ammoniacal solution : 

2Hg,N,Br, + 4NH, =9NHg,Br + 3NH,Br. 
It is not found possible to obtain Hg,N,Br, by the action of mercuric 
bromide on NHg,Br. Mercuric oxide and ammonium bromide react 
according to the equation : 

9HgO + 6NH,Br = Hg,N, Br, + 2NH, + 9H,0. 

In the presence of an excess of mercuric bromide, the following 
reaction takes place: 3NH,HgBr+HgBr,=2NH(HgBr),+NH Br. 
This product is new. It is “white, but differs from the other com- 
pounds in being sensitive to light. Tt i is not converted into Hg,N, Br, 
by the action of water. It is formed by the action of ammonium 
bromide and mercuric bromide on mercuric oxide : 

3HgO + 2NH,Br+ HgBr, = 2NH(HgBr), + 3H,0. ™ 
C. H. D. 


Colour Suddenly Assumed by OColourless Solutions of 
Coloured Substances at the Moment of Solidification of the 
Colourless Solvent. DssirE Gernez (Compt. rend., 1910, 151, 
272—276; Ann. Chim. Phys., 1910, [viii], 21, 283—288. Com- 
pare Abstr., 1903, ii, 428, 481).—The red modification of mercuric 
iodide behaves like metallic mercury with molten phosphorus (this 
vol., ii, 707), forming a solution which remains colourless if kept in a 
superfused condition. If solidification is induced, however, the yellow 
form is deposited. Solutions of mercuric iodide in formanilide, salol, 
menthol, thymol, or benzophenone behave in the same way. Solutions 
in liquid naphthalene, spermaceti, or the higher fatty acids are colour- 
less, but become yellow if rapidly cooled. Such solutions, however, 
slowly become red if kept below the transition temperature of 3 

W.O 


Scandium. II. Ricwarp J. Meyer and Hersert WintER (Zeitsch. 
anorg. Chem., 1910, 67, 398—417. Compare Meyer, Abstr., 1909, 
ii, 45 ; Crookes, tbid., 44; this vol., ii, 714),—The mixture of rare 
earths obtained from the Zinnwald wolframite contains 56°4% of 
scandium oxide, whilst direct precipitation with sodium silicofluoride 
yields a product containing 93°3% of scandium oxide, equivalent to 
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0°1% of the whole mineral I and II. A similar proportion is found 
in the wolframite from Sadisdorf, near Schmiedeberg (analysis IIT). 


Ti0,+ PbO+ Rare 

FeO, MnO. Ta Os. Sn0,. CaO. earths, 
9°34 14°00 0°50 0°18 0°55 0°15 
9°36 14°15 0°47 0°35 0°70 0°15 
15°13 9°81 0°63 0°47 0°54 0°20 


Analysis IV represents an ancient tin slag from Zinnwald, con- 
taining 0°09% of scandium oxide. The part not estimated is mainly 
calcium phosphate. 


Si0.. WO. FeO. Mn0. 
16°0 30°0 18°4 9°0 

Specimens of wiikite examined are free from scandium. 

For the separation of thorium from scandium, extraction of the 
ignited oxides with hydrochloric acid results in complete solution, 
although thorium oxide is ordinarily insoluble. Hydrogen peroxide 
also fails to remove thorium, whilst the separation by extracting the 
oxalates with hydrochloric acid is incomplete. Most of the thorium 
may be removed by precipitation with iodic acid, and fractional 
sublimation of the anhydrous chloride also gives good results, 
scandium chloride being the less volatile. 

[With M. Srerer.|—The best separation is obtained by boiling the 
carbonates with a solution of sodium carbonate, when a sparingly 
soluble scandium salt separates at a concentration at which thorium 
remains completely dissolved. The purity of the scandium oxide is 
tested spectroscopically and by its freedom from radioactivity. 

Scandium sodium carbonate has the composition 

Se,(CO,),,4Na,CO,,6H,O, 

and the ammonium salt, 2Sc.(CO,).;(NH,),CO,,6H,0. A potassium 
salt is not obtainable under similar conditions. Two precipitations of 
the double carbonate yield a product of atomic weight 45, which 
is not changed by further precipitation. COrystallisation of the 
acetylacetonate from alcohol yields a product of the same atomic 
weight, thorium remaining in solution. The atomic weight is still 
44-9 after six crystallisations, a result higher than that adopted on 
the basis of Nilson’s older determinations. C. H. D. 


Preparation and Fusion of Aluminium Nitride. Darry 
Wotk (Compt. rend., 1910, 151, 318—319. Compare Kohn-Abrest, 
this vol., ii, 506, 715 ; Serpek, this vol., ii, 615).—In connexion with 
the question of priority, the author draws attention to his own 
communications. Aluminium begins to unite with nitrogen at 
820—850° ; absorption is rapid at 1000°, but at 1100° decomposition 
occurs. Ammonia has no specific action on aluminium. W. O, W. 


Double Bromides of Manganese. Fritz Eruraim and SAMUEL 
Mopet (Zeitsch. anorg. Chem., 1910, 67, 376—378).—Manganous 
bromide has little tendency to form double bromides. Negative 
results are obtained with potassium, barium, and strontium bromides. 
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Sodium and ammonium bromides appear to form mixed crystals with 
manganous bromide. 

Calcium manganous bromide, CaMnBr,,4H,O, forms pink crystals, 
and readily breaks up into its components. C. H. D. 


Complex Compounds of Manganese Salts with Hydroxy- 
acids. Otor Tamm (Zeitsch. physikal. Chem., 1910, '74, 496—502): 
—As Euler and Bolin (Abstr., 1909, i, 863) have shown that the 
laccase from Medicago sativa consists largely of salts of organic 
hydroxy-acids, the author has investigated the complexes formed with 
manganese salts by determining the constant of the equation 
[Mn(OH),][hydroxy-acid ion]/[complex ion|=% for different hydroxy- 
acids at room temperature. The method employed was to shake 
freshly-precipitated and washed manganous hydroxide with equivalent 
normal solutions of the sodium salts of tle respective acids until 
equilibrium was reached, and to determine the amount of manganese 
dissolved. The solubility of the hydroxide in water was also 
determined ; it amounts to 2°10~4 mol. per litre. From the results, 
the following values of & were obtained: citric acid, 2°4x 107%; 
tartaric acid, 7:1 x 10~%, and malic acid, 11°6 x 107°. 

It was found, however, that when manganous hydroxide is formed 
in the presence of the sodium salt of the hydroxy-acid a much greater 
amount remains dissolved. In the case of sodium citrate, about nine 
times as much hydroxide remained in solution as when the citrate 


was shaken with precipitated and washed manganous hydroxide. 
G. 8. 


The Spontaneous Decomposition of Permanganates and 
Permanganic Acid. Anton SKraBat (Zeitsch. anorg. Chem., 1910, 
68, 48—51).—The author considers that the evolution of oxygen in 
the decomposition of permanganates is chiefly due to the reaction 
Mn" + Mn‘ —> Mn™ —> Mn"+0, (Absti., 1905, ii, 804; 1906, 
ii, 658), whilst Sirkar and Dutta (Proc., 1909, 25, 249; Zettsch. 
anorg. Chem., 1910, 67, 225) regard it as arising from the reaction 
Mn'Y —> Mn"+0,. The velocity of the latter reaction is, however, 
very small, whilst the evolution of oxygen is most rapid during, and 
not after, the reduction of the permanganate by manganous salt or by 
organic matter. C. H. D 


Action of Mixtures of Carbon Monoxide or Carbon Dioxide 
with Hydrogen on Oxides of Iron. Armanp Gautier and P. 
CLAUSMANN (Compt. rend., 1910, 151, 355—359. Compare Abstr., 
1906, ii, 538 ; this vol., ii, 607, 709).—A mixture of carbon monoxide 
(3 mols.) and hydrogen (1 mol.) passed over heated magnetic oxide of 
iron converts it into a mixture of the carbide, Fe,,.C, with ferric oxide 
and free carbon. The product yields methane and hydrogen when 
heated in a vacuum at 100°. Similar results are obtained when carbon 
monoxide and hydrogen are passed over freshly-reduced iron at 1250° ; 
the mixture of gases evolved contains small amounts of methane. 

Carbon monoxide and hydrogen saturated with water vapour were 
passed over iron at 250—300°. ‘The aqueous distillate contained a 
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trace of formaldehyde, and held in suspension colourless, highly 
refractive spangles. Extraction with ether resulted in the isolation 
of a substance resembling vaselin in general properties. After a 
time it partly solidified, and then had m. p. 35—36°; on heating 
it evolved a fatty odour. 

- The bearing of these observations on the formation of petroleum is 
discussed. W. O. W. 


Negative Ferric Hydroxide. I. The Preparation and 
Properties of Negative Ferric Hydroxide. Herrmann W. 
FiscHer (Biochem. Zeitsch., 1910, 27, 223—237).—The investigations 
were undertaken with the view of finding an antidote to arsenic 
poisoning, such as occurs in treatment with atoxyl and other similar 
drugs. The colloidal iron hydroxide, as ordinarily prepared, has a 
positive charge, and as serum proteins are negatively charged, such a 
preparation when injected can lead to embolisms. If sodium hydr- 
oxide be added to ferric chloride solution containing glycerol, at 
a certain point precipitation takes place, and the solution remains 
neutral ; on further addition of the base, the precipitate redissolves. 
This ‘“ protective” action of glycerol in causing colloidal solution is 
characteristic of other hydroxy|-containing substances, such as levulose, 
mannitol, etc., and the author summarises the literature on this 
subject. The “protection” is probably of chemical nature. The 
weak basic ferric hydroxide hydrosols form a transparent, ruby-red 
solution, which can be made to contain a high percentage of metal. 
On prolonged dialysis, the solution forms a gel, which will liquefy on 
addition of alkali or “protective” substance. A gel containing only 
1% iron is quite firm. The author points to certain analogies in the 
properties of iron in this form to the ironin hemoglobin. 5S. B.S. 


Negative Ferric Hydroxide. II. Ferric Hydroxide and 
Serum. Hermann W. Fiscuer (Biochem. Zeitsch., 1910, 27, 
238—245).—Positively-charged ferric hydroxide forms precipitates 
with the negatively-charged serum proteins, The negative colloidal 
ferric hydroxide (see preceding abstract) was found to be very toxic to 
rabbits after intravenous injection. If such hydrosols contain excess 
of alkali and sufficient amount of “ protective” substance, they will 
not form precipitates with serum, and are not immediately toxic. 
They act, however, toxically (if intravenously injected) after some 


hours. A figure is given of an apparatus for rapid dialysis. 
S. B. S. 


Chromic Chloride. III. Nuzxs Bserrum (Zeitsch. physikal. Chem., 
1910, '73, 724—759. Compare Abstr., 1907, ii, 554, 622).—There 
are two distinct classes of basic chromium compounds, the manifestly 
basic, which are formed momentarily in aqueous solution at the 
ordinary temperature, and the latent basic, which are only formed 
slowly in aqueous solution. The present paper is concerned with the 
manifestly basic compounds formed from the bluish-violet chromic 
chloride hexahydrate. The degree of hydrolysis of solutions of the 
chloride in the presence of varying proportions of alkali was 
determined with the hydrogen electrode in the usual way. 
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It is shown that, contrary to the statement of Sand and Grammling 
(Abstr., 1908, ii, 293), the chloride itself is unimolecular. On progres- 
sive hydrolysis, it gives rise to two soluble, manifestly basic chlorides, 
Cr(OH)Cl, and Cr(OH),Cl, and an insoluble, grey-green, manifestly 
basic hydroxide. The compound Cr(OH).Cl is never present in any 
large proportion, and the hydroxide is formed only on addition of 
alkali. The hydroxyl in these compounds is united directly to the 
chromium atom. The amounts of water associated with the molecules 
have not been determined, but the respective formule are probably 
as follows: [Cr(H,0),(OH)]Cl, ; [Cr(H,0),(OH),|Cl ; Cr(H,0),(OH),. 

The relative amounts of these substances in solution under varying 
conditions are given by the following equations : 

k, =[Cr(OH)Cl, ][~}/{ CrCl, | 
= 0°22 at 0°, 0°62 at 17°, and 0°98 at 25°. 
k, =[Cr(OH),Cl][«}/[ Cr(OH)Cl,] 
= 0-0025 (in 4/10-solution of potassium chloride) at 0° and 0:0059 at 
17°. kg = Cr(OH),Cl-2? is 36,000 in V/10-potassium chloride solution at 
0° and 10,200 at 17°. In the above equations, x is the concentration 
of free acid, and the unit of concentration is 1/10,009 molar throughout. 

From the displacement of the equilibria with temperature, the 
heats of reaction are calculated in the usual way. The reaction 
Cr(OH), + 3HCl=CrCl,+3H,O gives out 21,200 cal., the reaction 
Cr(OH),Cl + HCl =Cr(OH)Cl,+H,O at least 8060 cal., and the 
reactions Cr(OH)CI, + HCl= CrCl, + H,O gives 9600 cal. 

Freshly precipitated chromic hydroxide is a well-defined chemical 
compound, the solubility product of which is 4:°2x 107! at 0° and 
54 x 10776 at 17° in 1/10,000 molar units. G. S. 


Complex Metal Ammonias. X. ALFReD Werner (Annalen, 
1910, 375, 1—144. Compare Abstr., 1909, ii, 49).—The author’s 
investigations on the complex metal ammonias have now reached such 
a stage that a summary of the results obtained can be given. Sucha 
summary of the complex codalt ammonias is given in the present 
paper, together with the results of hitherto unpublished investigations ; 
there is also a detailed account of the methods used for deducing the 
constitution of these complex compounds. 

The general results arrived at may be briefly summarised as 
follows : 

(A). Theoretical Results in Connexion with Valency.—(1) The oxygen 
of an hydroxyl group linked to one cobalt atom can enter into com- 

H 


bination with a second cobalt atom, thus: Co—0O...Co. (2) The 


nitrogen of an amino-group can act similarly, thus: Co—N...Co, 
This linking is very stable, and plays the chief part in the formation of 
complex cobalt ammonias. (3) The oxygen molecule can form the 
connecting link between two cobalt atoms, Co°O,°Co; these atoms 
may be both tervalent (dicobalti-compounds), or the one tervalent and 
the other quadrivalent (cobalticobalt compounds). (4) In the complex 
cobalt ammonias two cobalt atoms are never directly-linked one with 
the other. (5) If two cobalt atoms are already linked by the -OH 
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or -NH, groups, the following atomic groups may also form additional 
bridged linkings: NO,; SO,; O-COMe; O-COR; C,0, (6) Two 
cobalt atoms may be linked to each other by one, two, or three bridged 
linkings. The following combinations have been proved to exist: 

(a) Dicobalt aiamonias: (a) with one bridged linking, Co*X°Co, 


where X=:NH, or O,; (8) with two bridged linkings, Co, Co, 


where X =-OH or -NH,, and Y =OH, NH,,0,, NO, ; also, 00. "Co, 
‘NH,: 

where Y =SO, or C,0,; (y) with three bridged linkings, Co* OH -Co, 
. Xe 


-OH: 
where X = OH, NO,, O-COMe, or 0, ; Co‘OH:Co, where Y = OH, NO,, 
oY: 


“OH: 
or O-COMe; and Co-NO,°Co. (4) Tricobalt ammonias: (a) with four 
*NO,: 
‘OH - 
“OH 


*OH*, 


CO.o1. 


bridged linkings, Co 0; (8) with six bridged linkings, 


‘OH: -OH-: 
Coeur’ H°Co. (c) Tetra-cobaltammonias with six bridged iinkings, 


“) In all the compounds investigated the maximum co-ordination 
number of ter- and quadri-valent cobalt is six, as with the simple 
cobalt ammonias. 

(B). New Results with Respect to Inorganic Isomerism.—Three kinds 
of isomerism are distinguished : (1) Polymerism or nuclear-polymerism ; 
for example, eo salts, 


| N),Co" on: ‘Co(NH,), 


7 \ 
and dodeca-amminehexoltetracobalti-salts, | (ot o(N Hy)s), |X 
(2) Valency isomerism ; for — tetraethy ylenediamine-p- -aminoperoxo- 


cobalticobalte salts, [en, CoH, >>Co en 1 [Xoande tetraethylenediamine- 


p-ammoniumperoxocobalticobalte salts, en, Coy, 2>Coen, |X;. 


HX 
The salts of the former series are green and of neutral reaction, those 
of the latter being red and of acid reaction. (3) Co-ordinative 
position-isomerism, which may be compared with the organic iso- 
merism: CH,°CHX, and CH,X:CH,X ; for example, symmetrical and 
asymmetrical dichlor aa ian ee ae chloride, 


Clg Nyy ad CoC le 
lca JN), 0. 0,7. °C), [2 84 | (HsN),00."9, “Corner, [Cle 
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Both series of salts are green and resemble each other in appearance, 
but chemically they are very different. 

Decammine-p-aminodicobalti-salts, [(H,N);Co-NH,*Co(NH,),|X 
(compare Abstr., 1909, ii, 49). A new method of preparaton is 
given. When a freshly prepared solution of chloroaquo-octammine- 
p-aminodicobalti- -chloride is treated with concentrated nitric acid a grey- 
ish-violet precipitate of chloronitrato-octammine-p-aminodicobalti-nitrate, 
| H, ¥), NH, ‘Oot, ) |e separates. The dry salt is dis- 
solved in liquid ammonia, ‘and, after evaporating off the ammonia, the 
residue is covered with water and heated on the water-bath until the 
greater part has dissolved. The insoluble part is filtered from the hot 
solution and recrystallised from water containing acetic acid, when 
long, bluish-red needles of decammine--aminodicobalti-nitrate are 
obtained. 

{With Franz Sauzer.|—The following compounds derived from the 
octammine-p-amino-ol-dicobalti-salts (compare Abstr., 1908, ii, 42) are 
described. 

Chloroaquo-octammine-p-amino ol-dicobalti-salts, YX,, where 

,O Cl a 
Co: NH, 2 Cone 


, H, 

Y=! (HN), n 
To prepare the chloride, YCl,,4H,O, 10 grams of crude sulphato- 
octammine--aminodicobalti- nitrate “(Abstr., 1908, ii, 42) are covered 
with 150 e.c. of hydrochloric acid (D= 1° 19) and kept at room tem- 
perature, the mixture being well shaken at intervals. The sulphato- 
nitrate dissolves, the -OH bridged linking being destroyed, and then 
crystals of the chloride are deposited. After twenty-four hours they 
are collected, dissolved in cold water, and re-precipitated by concen- 
trated hydrochloric acid; brownish-violet needles, readily soluble in 
water, giving an acid solution. The concentrated solution deposits, 
after a time, prismatic, reddish-brown crystals of octammine-p- 


amino-ol-dicobalti-chloride, G 3N),Co<. res 2 >Co(NH,) | Cl, + HCl. 


On long boiling with concentrated hydrochloric acid the chloride 
(YCI,) is decomposed completely into pentammine- and tetrammine- 
cobalti-salts. The freshly prepared aqueous solution gives character- 
istic precipitates with solutions of chlorplatinic acid, mercuric 
chloride, and potassium iodide, Dilute sulphuric acid produces a 
quantitative precipitation of the sulphate, Y(SO,),,H,O; pale reddish- 
violet crystals. Sodium dithionate gives a voluminous, greyish-violet, 
crystalline precipitate of the dithionate, Y(S,O,).. 
Chlorothiocyanato-octammine-p-aminodicobaltithiocyanate, 
NCS 
(LN), CoN Hy Corn ar) |[6oN)» 

is obtained as a brownish-red, crystalline precipitate when a saturated 
solution of the corresponding chloride is treated with a saturated 
solution of ammonium — Chloronitrato octammine-p-amino- 


dicobaltinitrate, [ cays N) 0° NH, CoN, [ody is prepared by 


dissolving 3 grams of chloroaquo-octammune-p-aminodicobalti-chloride 
in 50 c.c. of ice-cold water, filtering, and adding 15 c.c, of concentrated 
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nitric acid. A reddish-violet precipitate is produced, which rapidly 
changes to a brownish-violet colour. ‘he fresh solution gives no 
precipitate with silver nitrate at first, but on standing silver chloride 
is formed. From the warm solution, dilute sulphuric acid precipitates 
octammine-y-amino-ol-dicobalti-sul phate. 
Bromoaquo-octammine-p-aminodicobalti-salts, YX,, where 


a Br Hy 
Y= | ace) CoNBY Ooo | 


To obtain the bromide, YBr,, octammine-p-amino-ol- dicobalti-sulphate 
(Abstr., 1908, ii, 42) is triturated with concentrated hydrobromic acid. 
The resulting product is washed free from acid with alcohol, dissolved 
in ice-cold water, the solution filtered, and then precipitated with 
concentrated hydrobromic acid; dark brown, flat needles, The 
aqueous solution is acid, and after a time deposits red, prismatic 
crystals of octammine-y-amino-ol-dicobalti-bromide. The sulphate, 
Y(S8O,).,H,O, is prepared by adding a freshly prepared solution of 
the bromide in ice-cold water to dilute sulphuric acid; dark brown 
crystals, almost insoluble in water. 

Sulphato- meee) 9 ae salts, YX,, where 

(HN),Co< us 5 2>Co(NH,) |. 

The salts of this series were seule “described as h ydrosulphatoimido- 
octamminedicobalti-salts (Abstr., 1898, ii, 224). The best method of 
preparation is now found to be as follows :—Solutions of pure octam- 
mine-y-amino-ol salts are heated with sulphuric acid. The pale red 
sulphate is first precipitated, and dissolves again to a reddish-violet 
solution, from which the required salts can be precipitated by suitable 
reagents. The acid sulphate, Y(SO,)(HSO,), results when 3 grams of 
octammine-p-amino-ol-dicobalti-chloride are heated with 10 c.c. of water 
and 2 c.c. of concentrated sulphuric acid until a clear violet solution: 
is obtained. Purplish-violet, prismatic leaflets separate on cooling. 
The bromide, Y Br,,H,O, and nitrate, Y(NO,),, result when concentrated 
hydrobromic acid and nitric acid respectively are added to a solution of 
the sulphate. The nitrate forms violet-red crystals. 

[With Franz Sauzer and M. magi “eH peaminonitrodi- 


cobalti-salts, YX, where ¥=| (HN),Co<Y + 6 2>Co(NH,); | The 


nitrate, chloride, and sulphate have previously been described as hydro- 
nitritoimido-octamminedicobalti-salts (Abstr., 1898, 1i, 223), but since 
then their constitution has been fully investigated. The salts are 
amongst the most stable of the complex cobalt ammonias. The nitrate, . 
Y(NO,),,H,0, is the most convenient starting point for the prepara- 
tion of the other salts. New methods of preparation are as follows : 

(1) A concentrated solution of sodium nitrite is added drop by drop to 
a mixture of the green octammine-y-aminoperoxocobalticobalte nitrate 
with excess of concentrated nitric acid. The green nitrate changes to 
orange-yellow crystals, which are collected and recrystallised from 
water containing nitric acid. (2) Sodium nitrite is added to a warm 
concentrated aqueous solution of octammine-y-amino-ol-dicobalti- 
chloride until a yellowish-brown colour is obtained. The nitrate 
separates on cooling, after the addition of nitric acid. (3) A con- 
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centrated, fresh solution of chloroaquo-octammine-y-aminodicobalti- 
chloride is treated with sodium nitrite and warmed until the colour 
becomes orange. The addition of concentrated nitric acid then gives 
a precipitate of the required nitrate. 

With ammonia the nitrate, Y(NO,),, does not lose one molecule of 
acid with the formation of imino-salts. From a solution containing 
pyridine, it crystallises with one molecule of pyridine, the base not being 
contained in the complex. Besides the chloride, YCI,,H,O (loc. cit.), 
there is also a chloride, YC1,,4H,O, which is obtained when the ordinary 
chloride is crystallised from a solution containing pyridine. The 
bromide, Y Br,,3H,O, is obtained by treating a solution of the sulphate 
with the calculated quantity of barium bromide, and precipitating the 
filtrate from the barium sulphate with hydrobromic acid ; brownish- 
red, rhombic prisms or plates. The iodide, YI,,H,O, is obtained from 
the nitrate by precipitation with potassium iodide; large, dark red 
prisms, When recrystallised from water containing pyridine it contains 
4H,0. 

[With Apvo.tF Grin. ]—Octammine-p-aminoperoxocobalticobalte salts, 

Ill IV 

YX,, where Y= | (HAN),Co<™G” 2>>Co (NH,) |. These were formerly 
described as oxodi-imido-octamminedicobalti-salts (Abstr., 1898, ii, 223), 
but further investigation has shown them to have the constitution 
given above. Reducing agents, such as hydriodic acid, give octammine- 
p-amino-ol-dicobalti-salts. When warmed with concentrated sulphuric 
acid, one and a-half atoms of oxygen are liberated for every two atoms 
of cobalt, corresponding with the change from quadri- to ter-valent 
cobalt. On further strongly heating, one-third atom of nitrogen is 
evolved for each atom of cobalt, corresponding with the change from 
ter- to bi-valent cobalt. 

The nitrate, YX,, is obtained by treating the green sulphate 
contained in Vortmann’s sulphate (Abstr., 1908, ii, 42) with nitric 
acid ; it forms dark green, prismatic crystals, which are anhydrous. A 
hydrated nitrate could not be obtained (compare Abstr., 1908, ii, 223). 
The aqueous solution rapidly decomposes, cobalt oxide being deposited. 
The sulphate, Y(SO,).,2H,0, is precipitated when aqueous solutions of 
other salts are treated with dilute sulphuric acid; greenish-grey, 
prismatic crystals. The chloride, YCl,,H,O, and the bromide, YBr,,H,0O, 
are obtained by triturating the sulphate with concentrated hydrochloric 
and hydrobromic acids respectively, and forms dark green crystals. 
Sodium dithionate precipitates the dithionate, Y(S,O,),, from an 
aqueous solution of the nitrate containing acetic acid. 


The central group, CoN Co, of this series is very stable. By 


warming the nitrate with 10% ethylenediamine all the ammonia 
molecules can be replaced by ethylenediamine. If the resulting solu- 
tion is then neutralised with nitric acid at the ordinary temperature, 
a green salt is obtained ; when the neutralisation is carried out at low 
temperatures a red salt is obtained. These salts only differ in their 
molecular composition, in that the former is anhydrous, whereas the 
latter contains 2 mols. of water of crystallisation. The aqueous solu- 
tion of the former is neutral, whereas that of the latter is acid. On 
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warming a nitric acid solution of the red salt, it changes into the 
green salt. The green salt is tetraethylenediamine-p-aminoperoxo- 


cobalticobalte nitrate, Y(NO,),, where ¥=| en,Co<hy>Coen, | 
2 


During the preparation some decomposition also takes place, with the 
formation of triethylenediaminecobalti-salts. Reduction of the nitrate 
with sodium iodide or potassium thiocyanate gives precipitates of the 
corresponding tetraethylenediamine-y-amino-ol-dicobalti-iodide and 
thiocyanate. The bromide, YBr,,5H,O, is precipitated as yellowish- 
green crystals when ammonium bromide is added to a cold saturated 
solution of the nitrate. 

The red salt is tetraethylenediamine-u-ammoniumperoxocobalticobalte 


nitrate, [Y*HNO,](NO,),,2H,O, where Y=| e0,CoCy jf >Coen, |. 


The bromide, [Y°HBr]|Br,,3H,O, obtained by precipitating a solution 
of the red nitrate with potassium bromide, forms red crystals giving a 
brown solution in water, which is first turned red and then green by 
mineral acids, A bromide containing ]H,O can also be obtained. 
Under the action of ammonia both the green and the red salts lose 
a molecule of acid, forming tetraethylenediamine-y-iminoperoxocobalti- 


cobalte salts. The iodide, | en,Co<'G>Co en, |I,,5H,0, is readily 


obtained from  tetraethylenediamine - » - aminoperoxocobalticobalte 
bromide by triturating the mixture with ammonia and sodium iodide. 
It is purified by solution in water and re-precipitation with potassium 
iodide ; small, brown needles. On shaking the aqueous solution with 
silver chloride, a solution of the chloride results, but crystals cannot be 
obtained. If hydrochloric acid is added to this solution, it first 
becomes red, the ammoniumperoxo-salt being formed, and then green, 
isomerisation to the aminoperoxo-salt taking place. The solution of 
the iodide gives characteristic precipitates with potassium platini- 
chloride and with potassium aurichloride. Silver nitrate first gives a 
precipitate of silver iodide, and then an additive compound :of the 


nitrate with silver nitrate, 3| en, Co<#, >Co en, |~xo,), +5AgNO,; 


dark brown crystals. Similar addition compounds may be obtained 
with copper nitrate (apple-green crystals) and with mercuric chloride 
(brilliant red crystals). 

Both the red and the green salts give rise to tetraethylenediamine- 
p-amino-ol-dicobalti-salts when reduced by means of acetic acid and 


potassium iodide. Thezodide, YI,, where Y = | en,Co< yf? >Co on. | 


is readily obtained from the aminoperoxodicobalt nitrate in this way. 
The periodide which is first formed is destroyed with sodium thio- 
sulphate, and the iodide separates as light réd crystals from the 
resulting solution, The bromide, YBr,,4H,O, may be obtained by 
adding ammonium bromide to the solution of the iodide; dark red 
crystals. 

When an aqueous solution of tetraethylenediamine--aminoperoxo- 
dicobalt nitrate is treated with glacial acetic acid and excess of 
potassium thiocyanate, red crystals of the thiocyanate are obtained. 
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If these are oxidised with concentrated nitric acid, the resulting 
solution precipitated with alcohol, and ammonium bromide added to an 
aqueous solution of the precepitate, red crystals of sulphatotetraethylene- 


diamine-p-aminodicobalti-bromide, | enCo< 6 "2°>Co en, | Br,, are 
4 


obtained. 

[With E. Kinpscuer. ]—Octamminedioldicobalti-salts, YX,, where 
Y =| (HN),Co< py >Co(NH,), X,. The chloride, bromide, nitrate, 
thiocyanate, dithionate, and sulphate of this series have been described 
previously (Abstr., 1907, ii, 965). The following salts have all been 
prepared from an aqueous solution of the chloride by double decom- 
position with soluble alkali salts of the various acids, Judide, YI,,2H,O, 
dark violet crystals; chlorate, Y(ClO,),, crimson crystals; bromate, 
Y(BrO,),, ruby-red crystals ; todate, Y(10,),, bright violet crystals ; 
ovalate, Y(C,O,).,2H,0, ruby-red crystals ; chromate, Y(CrO,)., light 
brown, earthy precipitate; phosphute, Y(HPO,),,6H,O, rose-red crystals ; 
plutinochloride, Y(PtCl,),, red crystals ; platinichloride, 

Y(PtCl,),,6H,0, 
copper-red needles ; aurichloride, Y(AuCl,),,4H,O, red crystals ; silico- 
fluoride, Y(SiF,)., light violet precipitate. 

[With Jos. Rapiport. ]|—TZetraethylenediamine-diol-dicobalti-salts, YX, 


where Y= | en,Co< o> Co en, | The salts of this series were pre- 
pared from cis-hydroxoaquodiethylenediaminecobaltidithionate, 

HO Te 

H,0°° en, }s:0. 


(Abstr., 1907, i, 189), for which a new method of preparation from 
hexaethylenediaminehexoltetracobalti-nitrate (Abstr., 1907, i, 482) is 
given. By the action of concentrated hydrochloric acid on the hexol- 
nitrate, crystals of cis-diaquodiethylenediaminecobalt chloride are 
obtained. On treating an aqueous solution of these crystals with 
pyridine and sodium dithionate, crystals of the cis-hydroxoaquo- 
diethylenediaminecobaltidithionate are readily formed. When this 
compound is heated to constant weight at 100—110°, water is lost, 
with the formation of éetraethylenediamine-diol-dicobaltidithionate, 
Y(S,0,),. The bromide, YBr,4H,0O, may be obtained from the 
dithionate by triturating with ammonium bromide and water, and 
forms reddish-violet needles, which lose 2H,O at 100°, or on keeping 
over concentrated sulphuric acid. The thiocyanate, Y(SCN),,3H,O, 
forms a purple, crystalline precipitate when potassium thiocyanate 
is added to a solution of the bromide. Under similar conditions, 
sodium nitrate gives purple crystals of the nitrate, Y(NO,),. 

Both the octammine- and the tetraethylenediamine-diol-dicobalti- 
salts are readily decomposed by concentrated hydrochloric or hydro- 
bromic acids, giving rise to a mixture of cis-diaquo- and cis-dichloro- 
salts. This reaction is of use in determining the configuration of stereo- 
isomeric cobalt ammonias. 

In the preparation of cis-dichlorotetraminecobalti-chloride (violeo- 
chloride, {Cl,Co(NH,),]Cl) from octammine-diol-dicobalti-chloride, the 
crude substance sometimes assumes a superficial red colour when dried 
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over phosphoric oxide. The conditions governing this change are not 
known, but if the partly changed salt is dissolved in water and 
sodium dithionate added after half an hour, orange-yellow crystals of 
octammine-p-diaminodicobaltidithionate, Y(S,0,)., where 
Y= | (NH,),Co<y Hy? >Co(NH,) mt 

are precipitated. On rubbing these crystals with ammonium bromide 
and a little water, red crystals of the bromide, YBr,,4H,O, are 
obtained. 

[With J. Firstensere. |—Melanochloride (Abstr., 1898, ii, 226) was 
used as the starting point for the following series of salts. A new 
and quicker method of preparation of this chloride is described. A 
mixture of 650 grams of cobalt chloride with 400 c.c. of water and 2 
litres of 25% ammonia is heated to boiling, filtered from the precipi. 
tated cobalt oxide, and exposed to the air for forty-eight hours. The 
resulting brownish-red solution is filtered from the crystals which have 
deposited, and mixed with 3 litres of concentrated hydrochloric acid, 
The resulting brownish-red precipitate is quickly collected and extracted 
with cold water until it becomes pure grey in colour and the wash 
water is coloured a brownish-violet. One kilo. of cobalt chloride gives 
about 60 grams of melanochloride. 

Diaquohexammine-p-amino-ol-dicobalti-nitrate, 

H,O NH, OH, 
Ee EN) Co GH Oot.) _|(X0,),+28,0. 

Twenty grams of melanochloride are triturated with a slightly acid 
solution of 36 grams of silver nitrate in 60 c.c. of water, and the 
mixture heated to 50° for some time. The silver chloride is collected 
and heated at 80° with separate quantities of 60 ¢.c. of very weak 
nitric acid until it is colourless, To the united red extracts is added 
alcohol until incipient crystallisation ; on cooling in a freezing mixture, 
red crystals of the nitrate separate, After solution in water and 
re-precipitation with concentrated nitric acid, garnet-red, flat, quadratic 
prisms are obtained. The aqueous solution is acid. 

Ts salts, YI,, where 


=| (af,coC OS Doug 
give neutral aqueous solutions. The iodide, YI,, is precipitated by 
the addition of solid potassium iodide toa solution of diaquohexammine- 
p-amino-ol-dicobalti-nitrate ; brownish-red needles. The bromide, 
YBr,,H,0, results when ammonium bromide is used instead of 
potassium iodide ; it may also be obtained from the chloride by treat- 
ment with silver bromide; dark red needles. The chloride, 

YCi,,H,O, 
is prepared from the iodide or bromide by means of silver chloride ; 
bright red needles, The nitrate, Y(NO,),,2H,O, results from the 
interaction of the iodide and silver nitrate ; small red crystals. 
Nitratoaquohexammine-p-amino-ol-dicobalti-salts, YX, where 
H,0, ~NH,~,.NO, 
Y= (H, N), Co< NO HOON, e 


The nitrate, Y(NO,),,2H,O (compare Abstr., 1899, ii, 658), is best 
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prepared as follows: One gram of diaquohexammine-y-amino-ol- 
dicobalti-nitrate is dissolved in 7 c.c. of hot water to which a few drops 
of nitric acid have been added. To the cooled solution, 18 c.e. of con- 
centrated nitric acid are added; after a few minutes, yellowish- 
brown, flat needles of the required nitratonitrate separate. The 
addition of concentrated hydrochloric acid to a cold solution of the 
nitrate precipitates yellowish-brown, flat needles of the chloride, 
YCl,,H,O. With hydrobromic acid or ammonium bromide, flesh- 
coloured, flat needles of the bromide, Y Br,,H,O, are obtained. 

[With Fru. Sicne Matmcren.]—When nitratoaquohexammine-p- 
amino-ol-dicobalti-nitrate is dissolved in liquid ammonia and the 
ammonia allowed to evaporate, a reddish-brown residue is obtained. 
If this is extracted with cold water and ammonium sulphate added to 
the extracts, an insoluble sulphate is precipitated, from which a soluble 
nitrate may be obtained by treatment with ammonium nitrate. The 
solution of the nitrate gives, with ammonium bromide a red precipitate 
of octammine-y-amino-ol-dicobalti-bromide. This reaction proves the 
presence of a p-amino-bridged linking in the hexammine compound. 

[With J. Firstenpere. |—On adding concentrated hydrochloric acid to 
a warm solution of dijaquohexammine-y-amino-ol-dicobalti-nitrate, 
microscopic, dark violet, hexagonal leafiets are precipitated. When 
dried at a % it consists of tetrachlorohexammine-p-aminodicobalti- 


chloride, | (gy xy)? CO"NH,-Corntey [Cl When dried at the ordinary 


temperature only three of the chlorine atoms are non- -ionic, the salt 
then being trichloroaquohewammine-p-aminodicobalti-chloride, 


Cl Cl 
*Co\NH,'CoOH, (Cl, 
(H;N), (NH, . ; 
thai is, the pure melanochloride, When this salt is triturated with 
concentrated nitric acid, dissolved in cold water, and the solution 
immediately precipitated with nitric acid, violet-black crystals of 
a 
Cl 
Choo. H,°Co NO, NO,, 
(HSN)s (NH,), | 


are obtained. 
ae nanan p-aminodicobalti-salts, YX, where Y = 


| cera}, —_ ‘00 (NH, ). | The bromide, YBr,2H,O, is formed 


on warming the aqueous solution of hexammine-y-amino-diol-dicobalti- 
bromide with concentrated hydrobromic acid; brownish-yellow, 
crystalline powder, which becomes anhydrous “at 70—80°. The 
nitrate, YNO,,2H,O, resembles the bromide in appearance, and is 
prepared from the latter by trituration with nitric acid. 

The salts of the trichloro-, tetrachloro-, and tetrabromo-series are 
all re-converted into tetraquohexamminedicobalti-nitrate by digestion 
with a slightly acid solution of silver nitrate. 

ee YX, where Y = 


| (HN), N) Co< 02 >00% | In these compounds the nitro- 
8 
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group is very firmly combined. The chloride, YC),,H,O, is obtained 
by warming 1 gram of tetraquohexammine-y-amino-ol-nitrate with 
0:25 gram of sodium nitrite and a little water. To the resulting 
orange-coloured solution, concentrated hydrochloric acid is added, when 
nitrous fumes are evolved and the chloride deposited as red flakes. 
It is identical with the hydronitritoimidohexamminedicobalti-chloride 
previously prepared from melanochloride (Abstr., 1898, ii, 226). 
The nitrate, Y(NO,)., is prepared by triturating the chloride with 
concentrated nitric acid ; reddish-brown, crystalline powder, 

[ With J. Firstensere. |—Hexammine-p-amino-ol-acetatodicvbalti-salts, 


YX,, where Y = [ (CoC OH=SCe(NHL), In these compounds 
Noco” 
Me 

the acetic acid residue is very firmly combined. Their properties are 
very different from the ol-compounds, from which they are derived, 
as they no longer show the so-called melano-reaction. Their aqueous 
solutions are neutral. The éodide, YI,, is prepared by warming a 
solution of diaquohexammine-y-amino-ol-dicobalti-nitrate with acetic 
acid, and then adding excess of potassium iodide. On cooling, it is 
deposited as vivid-red, prismatic needles or plates. The bromide, 
YBr,, and the chloride, YCl,, are obtained from the iodide by 
treatment with silver bromide and chloride respectively ; bright red 
needles, The nitrate, Y(NO,),, results from the interaction of the 
iodide and silver nitrate. With potassium platinochloride, the 
solution of the chloride gives bright red crystals of the platinochluride, 
Y,(PtCl,),. 

When solutions of these salts are precipitated with nitric acid they 
do not give the corresponding nitrate, but the nitrate of the diaquo- 
hexammine-p-aminoacetatodicobalti-series, YX,, where 

H,O Pi. «OM, - 
Y= | (HN 5 °<0 00> (NH,), 
| a 
Me 
the nitric acid breaking one of the ol-linkings. 

The nitrate, Y(NO,),, is best prepared by warming a solution of 
hexammine-p-amino-diol-dicobalti-nitrate with acetic acid at 70°, and 
then adding concentrated nitric acid to the cooled solution; bright 
red leaflets, with acid reaction. The bromide, YBr,, is precipitated 
from a solution of the nitrate on the addition of 40% hydrobromic 
acid ; red crystals. 

[ With Frau, Marie Gricorierr. |—Hexammine-p-amino-ol-peroxocobalti- 


w /NH). III e 
cobalte salts, YX,, where Y = [ (HaN),CoC OH=SCo(NH,), | These 


VS 


salts belong to the same series as the ozoimidonexamminedicobalti-salts 
(Abstr., 1899, ii, 658). The starting point is a black chloride, obtained 
by the action of silver nitrate on melanochloride (see diaquohexammine- 
p-amino-ol-dicobalti-nitrate). The filtrate from the silver chloride, 
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after theaddition of a little ammonium nitrate, is kept for a quarter 
of an hour. The resulting crystals are collected, and the filtrate mixed 
with concentrated hydrochloric acid and warmed at 40°. The black 
chloride then separates ; it contains one chlorine atom less and two 
atoms of oxygen more than melanochloride. To prepare the bromide, 
YBr,,2H,O, the black chloride is triturated with a concentrated 
solution of silver nitrate ; the filtrate from the silver chloride gives 
dark green crystals of the bromide on saturation with ammonium 
bromide. The chloride, YCl,,H,O, results from the interaction of the 
bromide and silver chloride, and the nitrate, Y(NO,),,H,O, from the 
double decomposition of the bromide and silver nitrate. The latter 
forms dark green scales. 

The above series of salts also result from the degradation of the 
octammine-p-aminoperoxocobalticobalte salts ; aqueous solutions of the 
latter are heated with ammonium chloride, and the reaction mixture 
saturated with hydrogen chloride, when the hexammine chloride 
separates. Also, on reduction with potassium iodide and acetic acid 
they give rise to hexammine-y-amino-diol-dicobalti-salts. 

When an aqueous solution of hexammine-y-amino-ol-peroxocobalti- 
cobalte chloride is warmed with concentrated hydrochloric acid, small, 
black crystals of wae cee age p-aminoperoxocobalticobalte 
chloride, YCl,, where =| oy. N), 9 C°<a0,2> >Co CNH .) | separate. 
The nitrate, Y(NO,),, resembles the chloride in appearance, and 
is obtained from the latter by trituration with concentrated nitric 
acid. From the corresponding hexammine bromide and hydrobromic 
acid, small, greenish-black ie of ages eae Sella 


Br, are 


peroxocobalticobalte bromide, | i) N) "Cog. i S>CoN ET ), 


obtained. The action of liquid ammonia on this bromide gives rise to 
octammine-y-aminoperoxocobalticobalte bromide, thus proving that the 
above octammine- and hexammine-peroxo-salts both contain the same 


nucleus, Co<N} 2>Co 


Reduction of , RE RE Pe bromide 
with sulphurous acid and addition of concentrated hydrobromic acid 
to the resulting solution gives greenish-black crystals of tetrabromo- 
hexammine-p-aminodicobalti-bromide (q.v.), which with silver nitrate 
in dilute nitric acid solution gives diaquohexammine-y-amino-ol-di- 
cobaltinitrate. 

When solutions of octammine-y~-aminoperoxocobalticobalte nitrate 
are heated with excess of ammonium carbonate instead of ammonium 
chloride, and the cold reaction mixture then treated with hydrochloric 
acid, dark olive-green crystals of a chloride are obtained, which is isomeric 
with the symmetrical dichloro-chloride just described. It is readily 
soluble in water, however, whereas the symmetri ical chloride is sparingly 


soluble. It contains the nucleus Coy” >Co, since liquid ammonia 


transforms it again into the octammine-p-  cticeiiesienihadliaialiah 
salt, and therefore differs from the symmetrical chloride only in the 
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position of the ammonia molecules. It is as-dichlorohexammine- 
p-aminoperoxocobalticobalte chloride, YCl,, - 


ons | (H, N),Co<) 1 >Co (Ni), |. 
On heating with dilute hydrochloric acid, it is decomposed, with the 
formation of chloropentamminecobalti-chloride. The bromide, YBr,, 
is obtained by saturating a solution of the chloride with ammonium 
bromide ; small, glistening, dark brown needles. 


Hexammine-p-asetato-diol-dicobalti salts, YX,, where 
-_ 


si 
| 000. j 
Y=| (H a) Oo OF ~ 0o(NH,), 
OH “ 

These salts are derived from the hexamminetrioldicobalti-salts, the 
preparation and constitution of which have been previously described 
(Abstr., 1908, ii, 43). The chloride, YCIl,,4H,O, is prepared by 
evaporating a concentrated aqueous solution of hexamminetrioldi- 
cobalti-chloride on the water-bath with glacial acetic acid ; long, red 
needles ; 3H,O are lost at 100—110°. The bromide, YBr,,H,0O, is 
prepared in a similar way from the corresponding triol bromide ; 
violet-red prisms, which become anhydrous at 110°. It dissolves in 
saturated hydrochloric acid at 0°,- and the blue solution then deposits 
crystals of trichlorotriammine cobalt, (H,N),CoCl, (compare Abstr., 
1906, ii, 760). The todide, YL,,H,O, and the thiocyanate, Y(SCN),,H,O, 
are precipitated when a solution of the bromide is saturated with 
potassium iodide and thiocyanate respectively ; red plates and slender, 
red crystals. The nitrate, Y(NO,),,2HO, is prepared from the 
hexamminetriolnitrate by evaporation with glacial acetic acid; shining 
red, monoclinic prisms, which lose 1H,O at 100—110°. The bromide 
dithionate, Y Br(S,O,),H,O, forms as a red, crystalline precipitate when 
sodium dithionate is added to a concentrated solution of diacetato- 
diaquohexamminedicobalti-bromide. 


Diacetatoaquohexammine-ol-dicobalti-bromide, 
— 


H,O 000~ OCOMe 
(a,N),0°<oH->O CNH), [Be 

is obtained in red needles when a saturated solution of hexammine- 

triol-dicobalti-bromide is mixed with half its volume of glacial acetic 

acid and the solution evaporated to half its original volume on the 

water-bath. It is very unstable in aqueous solution, salts of the 

metals always giving precipitates of the hexammine-y-acetato-diol- 
dicobalti-series. 

| With Apotr Gritn and Emit BinpscHEpLER].—Hexammine-diol-p- 

OH «. 

nitrodicobalti-salts, YX,, where Y=| (H,x),c0COH 

\no 


+Co(NH,), | 


These salts are formed by the action of nitrous acid on the 
hexamminetrioldicobalti-salts in acetic acid-aqueous solution. They 
are deep orange in colour, and the nitro-group is very firmly combined. 
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‘On warming with hydrochloric or hydrobromic acids, an ol-linking is 
broken, two halogen atoms entering into the complex radicle. 

The chloride, YCl,,H,O, is formed from the hexamminetriol chloride 
in the way indicated, and precipitated from solution by the addition 
of concentrated hydrochloric acid ; felted, orange-red needles. The 
bromide, YBr,,H,O, forms orange-red, felted leaflets. The nitrate, 
Y(NO,),,H,O, is precipitated in orange-red, rhombic plates on adding 
nitric acid to a solution of the chloride. Sodium sulphate precipitates 
the sulphate, Y,(SO,),, in orange-red, rhombic, prismatic crystals. 

[With Emm BinpscHEepter and E. Wexr1].—Dichlorohecammine- 
p-nitro-ol-dicobalti-salts, YX,, where 

Cl < OH. Cl ] 
; ihe | c, ol NO, °(NH,), i 
The chloride, YCl, is sbtained asa dark violet, crystalline compound 
when hexammine--nitro-diol-dicobalti-chloride is heated on the water- 
bath with concentrated hydrochloric acid. It is sparingly soluble in 
cold water, and the violet solution in warm water changes to a red 
colour, from which the original hexammine-y-nitrodiol chloride is 
precipitated by hydrochloric acid. The nitrate, Y(NO,),, may be 
obtained from the chloride either by the action of concentrated 
nitric acid or sodium nitrate; dark violet crystals. With sodium 
sulphate, the sulphate, YSO,,H,O, is produced, and with sodium 
dithionate, violet crystals of the dithionate, YS,O,. 
[With E, Wetti.|—Dibromohexammine-p-nitro-ol-dicobalti-salts, 


YX,, where Y= | «a, ¥),°<No >of), ) are obtained from 


the hexammine-p-nitrodiol salts in a similar manner to the dichloro- 
salts. The bromide, YBr,, is a greyish-black, crystalline powder, as 
also are the nitrate, Y(NO,),, and the dithionate, YS8,0,. 

Hexammine-p-ol-dinitrodicobalti-chloride, 

J OH 
(FAN) COCN of Y 7Co(NH,); |Cl, + 4H,0, 

is formed from dichlorohexammine-p-nitro-ol-dicobalti-chloride by the 
action of nitrous acid in acetic acid solution. It is precipitated from 
solution in reddish-orange needles by the addition of nitric acid. 
Both the ol- and the nitro-linkings are very stable, since the salt can 
be recrystallised from hydrochloric acid. 

Ny a gp ane oP ~peroxo-ol-cobalticobalte salts, YX,, where 


Y=| aN §),c°<of> Coord, ) | When melanochloride is prepared 


by the exposure of ammoniacal cobalt chloride solutions to the air at tem- 
peratures below 5°, and then worked up with silver nitrate, it yields a 
brownish-black nitrate in addition to the salts of the hexammine- 
p-aminoperoxo-ol-cobalticobalte series. From this brownish-black 
nitrate, the pure sulphate, Y(SO,),, may be obtained by a complicated 
process; shining brown crystals. On heating with concentrated 
sulphuric acid, it is decomposed with evolution of oxygen and nitrogen, 
the volumes of these gases obtained showing that the compound con- 
‘tains a peroxo-group and tervalent and quadrivalent cobalt. The 
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double salt with ammonium sulphate, Y(SO,),Ni1,,H,0, is precipitated 
when glacial acetic acid is added to a solution of the nitrate saturated 
with ammonium sulphate ; black crystals. The following salts are pre- 
pared by double decomposition of the sulphate with various ammonium 
salts. The chloride, YCl,, brown needles; bromide, YBr,,H,O, 
greenish-brown needles; mitrate, Y(NO,),, blackish-brown leaflets. 
When a cold solution of the nitrate in water containing acetic acid is 
mixed with concentrated hydrochloric acid, small, greyish-black crys- 
tals of trichlorohydroxohexammine-p-peroxocobalticobalte chloride, YCI, 
Cl 
where Y = | HOCo:0, Cole i. | are obtained. The nitrate, 
(H 3N)s ( 3)s | 

YNO,, is obtained from the chloride by precipitation with concen- 
trated nitric acid. By the action of liquid ammonia on the chloride, 
hexammine- and chloropentammine-cobalti-chloride are obtained, 
proving that the two cobalt atoms of the original substance cannot 
be joined by a w-amino-linking, since such a linking is not severed by 
the action of ammonia. 

When hydroxoaquohexammine-y-peroxo-ol-cobalticobalte sulphate 
is reduced with acetic acid and sodium iodide, and the liberated iodine 
destroyed with sodium thiosulphate, pale red crystals are obtained, 
which on treatment with ammonium bromide give bluish-red plates of 
hexammine-p-acetato-diol-dicobalti-bromide (q.v.). The arrangement 
of the ammonia molecules in the two series of salts is thus proved to 
be the same, 

Hexamminehexoltricobalti-salts, YX,, where 


om i JOR. /OH\. 
“— gun ¥, ‘SCo=- an | ; 


In the preparation of hexamminetrioldicobalti-sulphate from chloro- 
diaquotriamminecobalti-sul phate (Abstr., 1908, ii, 43), a reddish-brown 
mother liquor is obtained, which, when strongly cooled, gives a green 
precipitate on the addition of concentrated hydrochloric acid. The 
green precipitate is dissolved in water, acidified with acetic acid, and 
precipitated as the impure sulphate by the addition of sodium sulphate. 
From the sulphate, by treatment with ammonium chloride, greenish- 
brown crystals of pure hexamminehexoltricobalti-chloride, YCl,,3H,0, 
can be obtained. The bromide, Y Br,, is obtained from the chloride by 
the action of ammonium bromide, and the dithionate, Y,(S,0,),,2H,Y, 
by the action of sodium dithionate ; brown crystals in both cases. 
When these salts are decomposed by at ee acid, the products 


are dichloroaquotriamminecobalt chloride, | C1LCo NE NH :, |e. cobaltous 
3)3 


chloride, and chlorine. The formation of triammine salts shows that 
the six ammonia molecules are divided equally between two cobalt 
atoms, and the chlorine is a result of the reduction of the third cobalt 
atom from tervalent to bivalent cobalt. There are no y-amino-linkings, 
and hence the constitution given above. 

When solutions of hexamminehexoltricobalti-salts are precipitated 
with concentrated hydrochloric acid in the cold, one of the ol-linkings 
is destroyed, and green crystals of diaquohewamminepentoltricobalti- 
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0 gon 
%Go H, 0 ‘Co<--OH Co(N Hy) 
(aa Ns \on “Non” 
is not a certain whether all the chlorine atoms are ionic in 
character. 


For other complex metal ammonias, see Abstr., 1907, i, 482, 1012. 
7. &.F. 


chloride, al 4 are obtained. It 


Tungstic Acid Hydrosol. Atrrep Lotrermoser (Verh. Ges. deut. 
Naturforsch. Aerzte., 1910, If, 70—71).—When a not too dilute solu- 
tion of hydrochloric acid is added to a concentrated solution of sodium 
tungstate, a voluminous, gelatinous, white precipitate is formed. 
More dilute’ solutions remain clear at first, and afterwards slowly 
deposit the white precipitate in a more voluminous form. If the pre- 
cipitate formed from very dilute solutions is repeatedly decanted with 
distilled water, a clear hydrosol may be obtained, which, however, is 
unstable, as it gradually becomes cloudy, and changes to a hydrosol 
which is yellow in reflected light. When more concentrated solutions 
are used, the voluminous, white precipitate gradually decreases in bulk, 
at the same time turning yellow ; finally, the same yellow hydrosol is 
obtained as previously. If this yellow hydrosol is shaken, a silky 
lustre is noticeable in reflected light, although it appears clear in 
transmitted light ; it is a suspension of relatively large particles, and 
gradually clears on keeping. 

The above phenomena illustrate the gradual and continuous change 
from a solution, or molecular-disperse system, through a hydrosol, 
which is clear in both transmitted and reflected light, to a jelly. The 
jelly is not stable, however, and undergoes an irreversible trans- 
formation into a suspension. T. 8. P. 


Mutual Influence of Colloidal Tungstic and Molybdic Acids. 
LorHaR WoOuLER and W. Encets (Koll. Chem. Bethefte, 1910, 1, 
454—476).—Experiments are described which show that the precipi- 
tation which occurs when solutions of molybdates are acidified is due 
to the presence of tungstates. The readiness with which precipitation 
takes place is dependent on the proportion of tungstic acid present, 
and when this is present in very small amount, the temperature may 
be raised to nearly 100° before a precipitate is obtained. The precipi- 
tation is primarily due to the tungstic acid in the solution, and when 
this separates out, molybdic acid is simultaneously removed from the 
solution, Experiments have been made to determine the dependence 
of the composition of the precipitate on that of the solution. It is 
found that the quantitative extraction of tungstic acid in presence of 
large quantities of molybdic acid can be effected by precipitation with 
hydrogen sulphide in tartaric acid solution. 

Dialysis experiments and ultramicroscopic observations indicate that 
molybdic acid can be obtained in colloidal form, and that colloidal 
molybdic acid is present in solutions of the molybdates, The precipi- 
tation which occurs on acidification of impure molybdate solutions is 
due to the mutual influence of the colloidal forms of tungstic and 
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molybdic acids. In consequence of this mutual influence, commercial 


tungstic acid always contains appreciable quantities of molybdiec acid. 
H. M. D. 


Zirconium Sulphates. III. The 4:3 Basic Zirconium 
Sulphate and its Hydrates. Orro Hauser and H. HErzreitp 
(Zeitsch. anorg. Chem., 1910, 67, 369—375).—The salt 4ZrO,,380,, 
containing water of crystallisation (Abstr., 1905, ii, 531), is so well 
defined as to be suitable for atomic weight determinations, Its pro- 
perties have therefore been further studied. The ratio ZrO,: SO, is 
very constant. When dried over dilute sulphuric acid, D 1°256, the 
salt contains 15H,O. It forms monoclinic, microscopic needles, D 2°50, 
and is very stable towards dilute acids. The loss of water when dried 
over sulphuric acid of increasing concentration is continuous until the 
hydrate 4ZrO,,380,.7H,O is reached, and the process of dehydration 
is not reversible. Careful heating for a long time at 105—115° yields 
a salt containing 5H,O, and the anhydrous salt, D 4:1, is obtained at 
300°. The pentahydrate may be regarded as Zr,(SO,),(OH),,, and as 
the parent substance of the higher hydrates. An attempt to replace 
the hydroxyl by chlorine gave only indefinite products. C. H. D. 


Compounds of Thorium Chloride with Ammonia. Epovarp 
CHAvvENET (Compt. rend., 1910, 151, 387—-389).—The composition of 
the compounds prepared is given in tabular form, together with their 
heat of dissolution in hydrochloric acid, the approximate temperature 
of formation and decomposition, and in each case the heat of fixation of 
INH, on the preceding member of the series. The compounds 
mentioned are of the type ThCl,,NH,, and may be classified into 
three groups: (1) n= 4,6, 7, 12,and 18. These are obtained by treating 
thorium choloride with liquid ammonia, and allowing the product to 
remain at different temperatures. They are decomposed by water, and 
in a vacuum lose ammonia, forming the compound ThCl,,4NH,. (2) 
n=4,6,or 7. The members of this group are prepared by leaving the 
chloride in contact with gaseous ammonia. They remain unaltered 
when placed ina vacuum or treated with water. (3) »=6, 7, 12, or 18. 
These compounds are obtained by the addition of liquid ammonia to 
members of the second group; the first two terms of this group are 
identical with the last two of the second. 

The compound ThCi,,4NH, of the second group, is the only one in 
the whole series stable above 120°. At 250—300°, however, this 
loses hydrogen chloride and forms thorium tetramide, whilst at a red 
heat the amide Th(NH,), is obtained. W. O. W. 


The Equilibrium Diagram of the Gold-Magnesium Alloys. 
G. G. Urazorr and Rupotr Voce. (Zeitsch. anorg. Chem., 1910, 67, 
442-447, Compare Vogel, Abstr., 1909, ii, 896 ; Urazoff, this vol., 
ii, 43).—The differences between the results previously obtained by 
the two authors are discussed and explained. The existence of Urazoff’s 
compound, Au,Mg,, is confirmed, as is that of Vogel’s transformation 
to AuMg, and AuMg, on cooling to 716°. The curve representing the 
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change in concentration of the solid solution Au-AuMg on cooling has 
the form given it by Vogel ; in the remaining curves Urazoff’s data are 
to be preferred. C. H. D. 


Mineralogical Chemistry. 


Ludwigite from Montana. Watpemar T. ScHALLER (Amer. J. 
Sci., 1910, [iv], 30, 146—150).—Ludwigite, a mineral hitherto known 
only from Morawitza, in Hungary, has been found at Philipsburg, 
Montana, as small spherulites, with a radiated structure and a dark 
green or nearly black colour, in metamorphosed limestone with large 
bodies of magnetite. Under the microscope the fibres give straight 
extinction and are strongly pleochroic (sea-green for vibrations parallel 
to their length, and chestnut-brown perpendicular to this). Embedded 
in the material is an olivine (perhaps forsterite), a carbonate (perhaps 
magnesite or chalybite), and a colourless fibrous mineral. The 
material analysed (anal. I) was, therefore, not quite pure; deducting 
forsterite, etc., the composition is as given under II, and neglecting 
water and alumina, the formula becomes 4(Fe,Mg)0O,Fe,0,, B,O,. 

H,O 4H,0 
B,0; MgO. FeO. FeO; SiO, Al,0,. (105°). (>105°). CO,. Total. 

I. 13°48 39°04 5°79 29°73 8°85 1°81 0:97 0°90 0°36 100°93 

II. 16°94 33°78 7°27 37°37 — 2°27 = 1°24 1113 —  100°00 
III.* [17°02] 28°88 15°84 35°67 — — 0°51 0°82 =0°90 100°00 

* Also insoluble, 0°36. 


A new analysis of the Hungarian ludwigite is given under III, 
agreeing with the formula previously given for the mineral, namely, 
3MgO, FeO, Fe,O,,Br,03. The Montana ludwigite differs from this 
in having a portion of the ferrous oxide isomorphously replaced by 
magnesia. L. J. 8. 


The Play of Colour of Alexandrite. Orro Hauser (Zeitsch. 
angew. Chem., 1910, 23, 1464—-1465).—Alexandrite, a variety of 
chrysoberyl, is dark green in daylight, but cherry-red in artificial 
light. This play of colour is independent of the crystallographic form 
of alexandrite, and is due to a slight admixture of chromic oxide, 
which is present partly in colloidal solid solution, and partly as 
an isomorphous mixture. 

Solutions of chromium sulphate which have been gently boiled, 
of chromium thiocyanate, and alkaline chromite solutions show the 
same phenomenon, being green in daylight and red in artificial light. 
Such solutions contain chromium oxide partly in colloidal, and partly 
in molecular solution. 


Effect of the Presence of Alkalis in Beryl on its Optical 
Characters. Wittiam E. Forp (Amer. J. Sci., 1910, [iv], 30, 
128—130),—The following analyses are of pink beryls from: (1) Mesa 
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Grande, San Diego Co., California; (I!) Pala, San Diego Co., 
California ; (II1) Madagascar : 


Igni- 
Si0,. Al,O,;. MnO. G10. OCs,0. K,O. Na,O. Li,O. tion. Total. 
I. 64°98 17°86 — 13°42 — 0°18 0°84 0°46 2:16 99°90 
I. adnad — n.d. 057 O28 1°59 i. aa eo — 
III. 62°79 17°73 trace 11°43 1°70 os 1°60 1°68 2°65 99°58 


The refractive indices of this material, and also of beryls rich 
in alkalis from Willimantic, Connecticut, and from Hebron, Maine, 
analysed by Penfield (1888) and by Wells (1892) respectively are : 


Total 
Locality. w. €. we, alkalis, § Sp. gr. 
Mesa Grande... 1 58157 n. d. — 1°48 2714 
Willimantic ... 1°58455 1°57835 0°00620 115 2°73 
ME dacdeensasns 1°59239 1°58488 0°00751 3°77 2°785 
Madagascar ... 1°59500 1°58691*  0:00809 * 4°98 2°79 
Hebron ......... 1°59824 1°59014 0°00810 6°33 t+ 2°80 


* Approximate. + Namely, Cs,0, 3°60 ; Na,O, 1°13; Li,O, 1°60. 


It is thus seen that with a replacement of glucina by alkalis there is 
(with the increased molecular weight) an increase in the values of the 
refractive indices, birefringence, and specific gravity. L. J.8. 


Chemical and Optical Study of a Labradorite. Wu iim E. 
Forp and W. M. Braptey (Amer. J. Sci., 1910, [iv], 30, 151—153).— 
Perfectly clear and almost colourless (the larger pieces showing a faint 
tinge of yellow), water-worn pebbles of labradorite from the Altai 
Mountains in Mexico (close to the New Mexico boundary) gave: 


Si0,. Al,0O, CaO. Na,O. K,O. Fe,0;. Ignition. Total. Sp. gr. 
51°24 30°84 13°59 3°76 0°17 0°73 0 24 100°57 2°718 


This corresponds with albite : anorthite=1:1°918. The iron is due 
to the enclosure of minute scales of hematite arranged parallel to the 
cleavages ; these enclosures produce a metallic reflexion, as in the sun- 
stone from Norway. The angle between the cleavages is cb = 85°49’ ; 
the cleavage }(010) is imperfect and difficult to obtain. The angles of 
optical extinction are: on b(010), — 24°37’; on c(001), — 12°13’. 

L. J. S. 


Axinite from California. Wa.tpremAr T. Scwauier (Zeiésch. 
Kryst. Min., 1910, 48, 148—157).—Opaque, smoke-grey crystals 
of axinite, measuring up to 5 cm. across, are found loose in decomposed 
granite at Moosa Caiion, near Bonsall, in San Diego Co.; the 
associated minerals are quartz, epidote, and laumontite. Analysis I 
agrees with the formula: 

8Si0,,2A1,0,,2(Fe,Mn,Mg)0,4CaO,H,0,B,0,. 
Several analyses previously published are tabulated and found to 
agree closely with this formula, in which the atomic amount of calcium 
is constant, whilst the manganous oxide and ferrous oxide replace 
each other isomorphously. For the end members of the series, the 
names ferroaxinite, Al,BHCa,FeSi,O,,, and manganoaxinite, 
Al,BHCa,,MnSi,0,,, 


QS 
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are proposed. It is pointed out that the sp. gr. (3268 to 3°358) 
of axinite increases progressively with the percentage of manganese. 


SiO, AIO, FeO, FeO. MnO. MgO. CaO. H,0. B,O,. Total. 
I. 42°61 17°43 0°38 7°53 4°10 0°44 19°74 1°56 604 99°83 
II. 42°79 16°38 — 4°22 876 0°09 19°21 1°85 [6°70] 100°00 

Small, transparent crystals of axinite from the Consumes copper 
mine in Amador Co. are associated with epidote and quartz. Several 
new crystal-forms are noted. Analysis II, made on a small amount 
of not quite pure material, also agrees with the above formula. 


L. J. 8. 


Physiological Chemistry. 


Quantitative Investigations on the Absorption of Benzene 
from the Air by Men and Animals. Kaki B. Lenmann, Karu 
GUNDERMANN, Otrmar Sréur, and R. Kierer (Arch. Hygiene, 1910, 
72, 307—326).—The benzene was inhaled mixed with air, and exhaled 
over cooled flasks containing liquid paraffin. The latter were after- 
wards warmed to 100° in a current of air, which was then lead through 
absorbers containing a mixture of nitric and sulphuric acids, and the 
benzene thereby converted into the dinitro-derivative, in which form 
it was weighed. Inthe human experiments, about 80% was absorbed. 
Experiments were also carried out with rabbits in various ways. In 
the majority, the tracheotomised animals breathed through a valve 
from a chamber in which benzene vapour was pressed in by means of air, 
and mixed with other air sucked into the chamber bya pump. It was 
also expired through cooled parafiin absorption flasks. The absorption 
in the first half-hours was about 37—54:5% of the benzene inspired. 
There is in most animals a fall in the percentage absorbed during this 
period, but the amount taken up durihg the next three or four hours 
remains constant in most cases. Individual animals showed, however, 
considerable variations, just as Nencki showed that there are con- 
siderable variations in the amount of benzene converted into phenol in 
different animals. ‘These, perhaps, bear some relationship to the 
benzene absorbed from inspired air. 8. B.S. 


Experiments Made on Mont Blanc, in 1909, on Variations 
in Glycemia and Hematic Glycolysis at a Very High Altitude. 
Raout Bayeux (Compt. rend., 1910, 151, 449—451).—The experiments 
were carried out on rabbits at Chamonix, and at an altitude of 4350 
metres on Mont Blanc, under a pressure of 450 mm. In each animal 
blood was withdrawn from the heart, defibrinated, and the sugar 
estimated immediately in one part, and in the other after glycolysis had 
been allowed to proceed for an hour at 39°. The conclusions drawn 
are that the amount of sugar and the speed of glycolysis are both 
diminished at high altitudes, but that the variations are independent 
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of alterations in the animal temperature. Death supervenes when 
glycolysis is diminished to the extent of 60%. W. O. W. 


Origin and Importance of the Amylolytic Blood Ferment. 
Kurt Morckent and Franz Rost (Zeitsch. physiol. Chem., 1910, 67, 
433—485).—The amount of amylase in the blood of different species of 
animals varies considerably, and corresponds with the digestive power. 
The amounts present in the urine do not show great variations. 

The amount of ferment in the blood may be increased by cold, and 
tends to increase under the influence of hunger. Animal diastase 
introduced per os, per rectum, and subcutaneously does not increase 
the blood diastase, 

Filocarpin causes an increase both of amylase and of maltase in the 
blood-serum. Phloridzin and adrenaline have no effect. Strychnine 
poisoning generally results in an increase of diastase in the blood. 

Human diabetes is usually coincident with diminished amounts of 
diastase. 

The diastase is partly eliminated in the urine, and a part becomes 
inactive in the body. Impermeability of the kidneys generally gives 


rise to a not very considerable increase of diastase in the body. 
N. H. J. M. 


Question as to the Identity of Pepsin and Chymosin. W. 
Sawitscy (Zeitsch. physiol. Chem., 1910, 68, 12—25. Compare Bang, 
Abstr., 1900, ii, 356; Hammarsten, ibid., 1908, i, 588),—In 
Hammarsten’s method for isolating pepsin from chymosin. the latter is 
not destroyed, but the properties of the ferment are so altered that 
samples usually show negative coagulating properties. 

Calves’ rennin when kept in a thermostat alters in properties and 
then resembles Bang’s parachymosinu. 

Although ferment solutions from different kinds of animals have 
different properties, it does not follow that the pepsins of different 
animals are not identical. The differences in properties are mainly 
of degree of resistance or reactivity, and it is shown that a ferment 
solution from a single animal can also vary considerably in properties 
according to the conditions of the experiment, and the non-reactivity 
of the solution does not necessarily mean the absence of the ferment ; 
it may be due to the conversion of the ferment into its inactive form. 
It is possible that the difference in behaviour of different solutions 
is due to the presence of compounds of pepsin with various substances. 

J.J.8. 


Comparative Investigations on the Activities of Pepsin and 
Chymosin of Dogs and Calves. Oxzar Hammarsten (Zeittsch. 
physiol. Chem., 1910, 68, 119—159).—Infusions of dogs’ and calves’ 
stomachs have been examined, and it is shown that the peptic and 
coagulating effects are quite different. Both extracts were made to 
contain 0°2% hydrochloric acid. Although the infusion from dogs 
contained twice as much pepsin as that from calves, it was found that 
at dilutions 1/10—1/80 the dogs’ extract was incapable of-curdling 
cow’s milk, whereas extracts of the same concentration from calves 
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readily produced coagulation. In the case of the canine extract, the 
curdling did not follow the ordinary time law. The difference in 
behaviour was not due to the fact that the extract from dogs con- 
tained inhibiting substances, as when added to calves’ infusion it 
produced much the same effects as diluting the latter extract with 
02% hydrochloric acid. 

An increase in the acidity of the infusion had a more marked effect 
on the dogs’ enzyme than on the calves, and, by the addition of acid, it 
was found possible to obtain solutions of the two infusions with equal 
curdling powers, but the peptonising powers of two such extracts 
were as 1 : 50 (calves : dogs). 

Calcium chloride also had a greater accelerating influence than acid, 
and in this case also the effect was more marked in the case of the 
infusion from dogs’ stomachs, but it was not found possible to prepare 
solutions of the two infusions identical as regards both peptonising 
and curdling properties. 

The addition of either acid or calcium chloride to dogs’ infusion 
restores the ordinary time law. 

It is pointed out that the addition of calcium chloride to milk, as in 
Migay and Sawitsch’s experiments (this vol.; ii, 140), increases the 
acidity of the milk (compare Dam, Abstr., 1909, i, 278). The results 
obtained support the view that peptonising and coagulating effects are 
due to enzymes (dualistic view). 

The view that the difference is entirely due to the fact that cow’s 
milk contains substances which inhibit the action of dogs’ enzyme 
does not appear tenable, as experiments have been made with casein 
solutions in place of milk, and in these experiments complete 
parallelism between the two effects could not be obtained, Argu- 
ments against the view that the infusions themselves contain 
substances with inhibiting properties are also brought forward. 

J.J.8. 


Utilisation in the Animal Organism of Protein Cleavage 
Products. Emit ABDERHALDEN and Peter Rona (Zeitsch. physiol. 
Chem., 1910, 67, 405—4]1. Compare Abderhalden and Prym, 
Abstr., 1907, ii, 897).—It is shown that the preparations employed in 
experiments with protein cleavage products contained practically only 
amino-acids, By the combined digestion of proteins, especially meat, 
with pepsin and hydrochloric acid, trypsin, and erepsin, complete 
hydrolysis is readily obtained in three or four weeks, and probably 
less. N. H. J. M. 


Digestion of Cellulose. II. The Ingestion of Cellulose by the 
Dog. Heinrich von Hogsstin (Zeitsch. Biol., 1910, 54, 395—398. 
Compare this vol., ii, 626).—The author criticises the technique of 
Lohrisch and Simon, and, quoting his own and Scheuvert’s experi- 
ments, considers that there is no evidence of the absorption of pure 
white cabbage cellulose in the intestine of the dog. G. 8. .W. 


The Mechanism of the Influence of the Hardness of Water 
on Bodily Development. Racnar Berea (Biochem. Zeitsch., 1910, 
27, 204—222).—It has been shown previously that bodily develop- 
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ment is impeded by a want of calcium salts, and the same cause has a 
deleterious influence on the excretions and secretions, and that these 
factors bear accordingly a direct relationship to the hardness of water. 
The author has carried out experiments and collected statistics to find 
in what manner the hardness of water acts. He finds that there is 
no direct relationship between the mineral contents of vegetables 
and the hardness of water in the neighbourhoods in which they are 
grown. There is, however, a direct relationship between the contents 
of cooked vegetables and the hardness of water in which they are 
cooked, those vegetables which are cooked in hard water having a 
greater calcium content after cooking than those cooked in soft water. 
These results were derived from experiments both on natural water 
and water hardened by different calcium salts. The author also gives 
statistics showing generally that in neighbourhoods with hard water, 
the children are suckled by their mothers for longer periods than in 
neighbourhoods with soft water. The mineral contents of milk exerted 
no influence on the difference of digestibility of boiled and unboiled 
milk. The calcium salts of digested milk are soluble both in acid and 
alkaline liquids, and dialysable. The calcium that is rendered 


insoluble by rennet is apparently not present as inorganic salt. 
8. B.S. 


The Inhibition by Potassium Cyanide of the Deleterious 
Action of Salt Solutions on the Fertilised Egg. Jacques Lors 
(Biochem. Zeitsch., 1910, 2'7, 304—311).—It has been shown that if 
the fertilised egg of sea-urchins be placed in solutions of the chlorides 
of the alkali metals isotonic with sea-water, and be then returned 
to sea-water, they undergo cytolysis. It is now shown that this 
deleterious action can be inhibited if small quantities of potassium 
cyanide be added to the salt solutions. To explain the result, it is 
assumed that the hydrolytically dissociated part of the salt enters 
into action in the cell, the hydroxides of the alkali metals forming 
salts with the acid constituents of the cell, which undergo oxidation. 
The oxidation products act cytolytically, but are precipitated by the 
salts of dyad metals. Potassium cyanide acts by inhibiting this 
oxidation. 8. B.S. 


Action of Some Organic Salts of the Alkalis on Muscle, 
Blood Corpuscles, Protein, and Lecithin. Rupotr H6sBer 
(Pfliiger’s Archiv, 1910, 184, 311—336. Compare this vol., ii, 
330, and Abstr., 1909, ii, 251).—Continuing his studies on the 
parallelism between the physiological and the physico-chemical 
properties of neutral salt solutions, the author has investigated the 
action of solutions of the alkali salts of a number of organic acids on 
the resting current in muscle, the diminution of muscular excitability, 
the coagulation of protein substances by heat, the precipitation of 
proteins, and the precipitation of lecithin. He finds that in all these 
actions the organic cations fall into approximately the same series, 
namely, tartrate, sulphate (formate, acetate, propionate, butyrate, 
valerate), chloride, iodide. The effects of those of which the names 
are enclosed in brackets are nearly equal, The sodium and lithium 
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salts of salicylic and benzoic acids exhibit, however, no such 
parallelism, and their actions are not reversible. 

The hemolytic effect of the various salts is the same for blood 
corpuscles of different animals, and runs fairly parallel to their other 
actions already mentioned. The typical hemolytic substances, such 
2s saponin and solanin, generate in muscle an irreversible resting 
current in the normal direction, and diminish to a corresponding 
degree its excitability. R. V.8. 


Extractives of Muscles. XI. Nitrogenous Extractive 
Substances of Veal and Beef. Wuapistaw Skwarzorr (Zettsch. 
physiol. Chem., 1910, 68, 26—39. Compare Krimberg, Abstr., 1908, 
ii, 609). — Aqueous extracts of veal yielded carnosine (0°176), methyl- 
guanidine (0-022), and carnitine (0°019%). H. J. M. 


. Occurrence of Choline in Testicles of Oxen. G. Toranr 
(Zeitsch. physiol. Chem., 1910, 68, 86—87).—The author finds that 
choline is a normal constituent of oxen testicles (compare Dixon, 
Abstr., 1901, ii, 259). 


The Bile of Polar Animals. IV. The Bile of Seals. Oar 
HamMArstTeEN (Zeitsch. physiol. Chem., 1910, 68, 109—118. Compare 
Abstr., 1909, ii, 819).—The bile of the following species has been 
examined: Phoca barbata, P. groenlandica, P. foetida, Cystophora 
cristata. In each case the bile contained much taurocholate and but 
little glycocholate, and hence the aqueous solutions were not pre- 
cipitated by lead acetate, copper sulphate, alum, calcium chloride, 
or barium chloride. Ferric chloride gave precipitates containing 
appreciable amounts of colouring matter together with tannic acids. 
Most of the biles contained only small amounts of phosphatides, The 
numbers varied from traces in the case of P. barbata to 14% in the 
case of Cystophora cristata. 

Bilirubin and urobilin could not be detected in the bile of C. cristata, 
and urobilin was absent from {the gall of P. groenlandica, but was 
present in appreciable quantity in that of P. barbata. 

A glycocholic acid, not identical with the ordinary acid, small 
amounts of a-phocaetaurocholic acid, appreciable amounts of £-phocae- 
taurocholic acid, and an acid, probably taurocholeic acid, were isolated 
from the bile of P. barbata. Of the bile acids present in P. groen- 
landica, 44:°52% consisted of a-phocaetaurocholic acid ; appreciable 
amounts of the B-acid were also found. 

Taurocholic acid and the a- and £-phocaetaurocholic acids were also 
detected in the gall of P. foetida. 

Cystophora cristata gave a glycocholic acid, probably glycocholeic 
acid, small amounts of a- and #-phocoetaurocholic acids, and much 
taurocholic acid. J.J.8. 


The Neutral Sulphur of Urine and its Relationship to 
the Diazo-reaction and the Elimination of Proteic Acids. 
Moriz Weiss (Biochem. Zeitsch., 1910, 27, 175—203).—The diazo- 
reaction of Ehrlich is according to more recent researches due to 
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the hydroxyproteic acids which contain sulphur. The author has 
accordingly investigated the quantitative relationship between the 
neutral sulphur and the diazo-reaction, and also the amount of 
hydroxyproteic acid excreted. He gives a summary of the results of 
other observers on the elimination of neutral sulphur, and also his own 
determinations. He concludes therefrom that the groups yielding 
neutral sulphur are derived partly from the ingested food and partly 
from the proteins of the organism (exogenous and endogenous portions). 
The latter yield larger quantities of neutral sulphur, and the latter is 
increased under conditions, such as the influence of toxic substances, 
which cause a break down of the body proteins. In tuberculosis of the 
lungs, the neutral sulphur excreted increases both absolutely and 
relatively, and there is also a corresponding increase in the Ehrlich 
diazo-reaction. In carcinoma, the largest quantities of neutral sulphur 
were found. It appears, therefore, as if the neutral sulphur may be 


regarded as a measure of the amount of hydroxyproteic acids excreted. 
8. B. 8. 


The Excretion of Ethereal Sulphates and Glycuronic Acids 
after Administration of Aromatic Compounds. FeE.ix Stern 
(Zettsch. physiol. Chem., 1910, 68, 52—68).—Experiments have shown 
that after the administration of aromatic substances there is a con- 
siderable increase in the amounts of glycuronic acid excreted, even 
when the preformed sulphuric acid is not completely exhausted. The 
increase in the ethereal sulphates takes place more promptly than an 
increase in the glycuronic acid, especially when indole and cresol are 
used. 

The amount of ethereal sulphates gives a sure measure for the 
excretion of aromatic compounds when only small amounts are present. 
With large quantities of aromatic substances, account must be taken 
of both ethereal sulphates and glycuronic acid (compare P. Mayer, 
Abstr., 1902, ii, 520, 616). J.J.8. 


Behaviour of Benzoic Acid in the Organism of Fowls in 
Presence of Glycine. J. Yosuixawa (Zeitsch. physiol. Chem., 1910, 
68, 79—82).—The organism of fowls is not able to effect the synthesis 
of hippuric acid from benzoic acid and glycine fed simultaneously. 

N. H. J. M. 


Behaviour of Phenylacetic Acid in Fowls. G. Torani: 
(Zeitsch. physiol. Chem., 1910, 68, 75—78).—When consumed by 
fowls, phenylacetic acid combines with ornithine with the production 
of phenylaceto-ornithuric acid, which probably has the constitution 
CH,Ph:CO-NH-[CH,],-CH(NH:CO-CH,Ph)-CO,H. N.H.J.M. 


Physiological Degradation of Acids and the Synthesis of an 
Amino-acid in Animals. Franz Knoop (Zettsch. physiol. Chem., 
1910, 67, 489—502)—-Amino-acids, after parting with the amino- 
and carboxyl groups, are broken down in a manner similar to the 
next lower fatty acids. They may be acetylated in the bodies of 
animals. 
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a-Ketonic acids may take up nitrogen in organic combination in 
the bodies of animals with production of optically active a-amino- 


acids. a-Hydroxy-acids may also be converted into a-amino-acids. 
N. H. J. M. 


Physiological Actions ofan Ergot Base and of 6-Iminazolyl- 
ethylamine [8-Amino-4-ethylglyoxaline]. D. AckERMANN and 
Friepricu Kutscuer (Zeitsch. Biol., 1910, 54, 387—394).—A physio- 
logical comparison is made of B-amino-4-ethylglyoxaline and a base from 
ergot which exerts a specific action on the cat’s uterus. The conclusion 
is drawn that they are not identical (compare, however, Barger and 
Dale, this vol., ii, 736). G. 8. W. 


Inurement to Adrenaline. Lxo Po.uaxk (Zeitsch. physiol. Chem., 
1910, 68, 69—74).—Experiments with rabbits showed that injection 
of r-adrenaline during a prolonged preliminary period had as little 
protective action on the effect of /-adrenaline as the employment of 
l-adrenaline itself. N. H. J. 


Behaviour of Pyridine in the Organisms of Goats and Pigs. 
G. Torani and Z. Hosutar (Zeitsch. physiol. Chem., 1910, 68, 83—84). 
—Experiments in which two goats and a pig, fed on an exclusively 
vegetable diet, received different amounts of pyridine, injected sub- 
cutaneously, showed that methylpyridine is produced and is eliminated 
in the urine. N.H. J. M. 


[Physiological] Action of Cholin. Franz Mixier (Pfliger’s 
Archiv, 1910, 184, 289—310, Compare Abderhalden and Miller, 
this vol., ii, 725),—The fall of blood-pressure produced by choline 
is partly due to its action on the heart and partly to dilatation of 
the blood vessels. Choline also produces vasoconstriction, however, 
and this alone is observed on transfusion of the vascular system 
subsequently to the action of atropine. Choline acts on intestinal 
muscle both when the plexus has been removed and when it has not. 
Experiments with isolated muscle from the intestine, uterus, and iris 
show a great analogy to the action of physostigmine. The occurrence 
of a rise of pressure after atropine plus choline is probably due to 
paralysis of the dilatatory elements of the walls of the vessels by the 
atropine. R. V. 8. 


The Influence of Quinine on Experimental Trypanosome 
Infection. Jutivs Morcenrors and L. HALBeRrsTAEDTER (Sitzungsber. 
K. Akad. Berlin, 1910, 732—748).—The propylactic action of quinine 
and various quinine derivatives, such as cinchonine, euquinine, hydro- 
chloroquinine, and hydrochloroisoquinine was investigated. Under 
certain conditions a marked propylactic action could be ascertained, 
and was manifested by the longer duration of the life of mice after 
infection with trypanosome strains. After peritoneal injection, even 
when the dose of alkaloid was almost toxic to the animal, no protection 
was obtained. After subcutaneous injection, the protection was more 
marked, and it was more marked still when the drug was taken per os. 
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The authors discuss the theory of these results, and regard the total 
action of the drug on the host (“organoergy’’) as the product of two 
factors, “organotropy” x sensitiveness. 

In a similar way the action on the parasite (“ parasitergy ”) is also 
a product of the factors, “‘ parasitotropy” x sensitiveness. When 
“organoergy” is greater than “‘ parasitergy”” the drug will injure the 
host without killing the parasite. In the reverse case, the drug can 
exert action on the parasite. 8. B.S. 


Negative Ferric Hydroxide. III. Arsenic and Iron. 
Hermann W. Fiscuer and Ericn Kuznirzsky (Biochem. Zeitsch., 1910, 
27, 311—-325. Compare this vol., ii, 856).—Numerous experiments 
on animals, carried out chiefly with rabbits, were undertaken with a 
view to determine the action of colloidal ferric hydroxide as an antidote 
to arsenic poisoning. The positive ferric hydroxide had a slight anti- 
dotal action, and the negative colloid a somewhat stronger action. The 
conclusion was ‘drawn, however, jthat a satisfactory antidote in the 
form of a colloidal ferric hydroxide could not be obtained. S. B.S. 


Chemistry of Vegetable Physiology and Agriculture. 


Abiotic Action of Ultra-violet Rays of Chemical Origin. 
Evuaéne 'Tassit_y and R. CampBrer (Compt. rend., 1910, 151, 342—344). 
—tThe flame of carbon disulphide burning in nitric oxide is shown to 
have a feeble sterilising action on water containing bacteria exposed 
to its light. Such a flame shows bands in the _ region 
d 3400—4900 Angstrém units, and it is to the rays of this part 
of the spectrum that the flame appears to owe its abiotic properties 
(compare Cernovodeanu and Henri, this vol., ii, 332). W. O. W. 


Theory of Disinfection. Rrcinatp O. Herzoc and R. Berzen 
(Zeitsch. physiol. Chem., 1910, 67, 309—313).—-Silver nitrate is taken up 
by yeast as in a process of adsorption, and chloroform behaves similarly. 
In the case of formaldehyde, a constant amount is fixed by the yeast 


independently of the concentration. Phenol is not taken up by 
yeast. N. H. J. M. 


Bactericide Value of Thymol. Ernst Witty Scumupr (Zeitsch, 
physiol. Chem., 1910, 67, 412—432).—The action of thymol is very 
uncertain, and its employment in digestion experiments, especially those 
of long duration, with alkaline reaction should be discontinued. 
When animal and vegetable proteins are subjected to the action of a 
tryptic ferment in presence of thymol, misleading results may be 
obtained, owing to the bacteria attacking both the ferment and the 
protein. N. H. J. M. 
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Action of Anodic and Cathodic Liquids on Germination 
Henri Micueets (Bull. Acad. roy. Belg., 1910, 391—403. Compare 
this vol., ii, 232).—It has been shown previously (doc. cit.) that if wheat 
is allowed to germinate in contact with a V/100-solution of potassium 
chloride, through which an electric current is passed, the grain in the 
“anodic liquor” (that is, in that part of the solution near the anode) 
germinates less freely than that in contact with the “cathodic liquor,” 
and the same difference is observed if wheat is allowed to germinate 
separately in such liquors, the electrodes having been removed, whence 
it is concluded that the effect of such liquors on germination is not 
due to electric charges on the ions, but to changes induced in the 
liquors by the passage of the current. In the present investigation an 
attempt is made to ascertain the nature of these changes, and the 
reasons for their influence on the germination of wheat. The initial salt 
solutions were centinormal in all cases. Filtration of the liquors has 
little influence. With sodium chloride or nitrate, cathodic liquor is 
more favourable to germination than anodic liquor, a mixture of the 
the two is intermediate, and an unelectrolysed solution is better than 
apy of the other three. The same is true of potassium nitrate or 
chloride, except that in the former case the cathodic liquor is more 
favourable than the unelectrolysed solution as regards leaf formation. 
For mixtures of potassium and sodium chloride, the unelectrolysed 
solution is better than the cathodic liquor. Using Liege water, or 
water distilled in glass vessels, the cathodic liquor is more favourable 
than the anodic liquor, although for the distilled water the difference is 
slight. 

It is unlikely that these results can be explained by Aso’s work 
(this vol., ii, 439), although they may be accounted for by de Heen’s 
suggestion, that the cathodic liquor contains ionic chains broken at 
negative points, since such chains may be more favourable to the 
germination of wheat than the ionic chains with positive ends, 
present in anodic liquors. Moulds (J/ucor, spp.) always develop freely 
in the anodic liquors, whence it seems likely that the protoplasm of 
Mucor is different from that of the higher plants. x. &. 


Origin of Osmotic Effects. III. The Function of Hormones 
in Stimulating Enzymic Change in Relation to Narcosis and 
the Phenomena of Degenerative and Regenerative Change 
in Living Structures. Henry E. Armsrrone and E. FRANKLAND 
ArmstTronG (Proc. Roy. Soc., 1910, 82, B, 588—602. Compare Abstr., 
1909, ii, 387 ; this vol., ii, 668 ; also Guignard, Abstr., 1909, ii, 823 ; 
Mirande, Abstr., 1909, ii, 824).—When a leaf of cherry-laurel is 
exposed to the vapour of an anesthetic, hydrogen cyanide is liberated ; 
this is easily detected by means of Guignard’s sodium picrate paper, 
and affords a delicate indication of the occurrence of enzymic change in 
the leaf. Not only the common anesthetics, but most organic vapours, 
act as excitants, for example, toluene, benzene, naphthalene, carbon 
disulphide, volatile alcohols, and esters of acids of the acetic series, 
etc. Ammonia is very active, and carbon dioxide, benzaldehyde, and 
hydrogen cyanide also promote the change. Weak solutions of mineral 
acids, alkalis, and most salts are inactive, but the simpler organic 
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acids, mercuric chloride, cadmium iodide, and sodium and potassium 
fluorides all pass into the leaf from solutions. The behaviour of the 
laurel leaf resembles very closely that of the barley grain (compare 
A. J. Brown, Abstr., 1909, ii, 386). It is proposed to divide sub- 
stances other than colloids into two sub-classes, according as they will 
or will not pass through differential septa, such as occur in the barley 
grain and the laurel leaf. The term “ hormone,’ introduced by 
Starling, is applied to the former sub-class. 

Experiments show that water actually passes into the leaf together 
with the hormone, and that not only is hydrogen cyanide liberated 
and water absorbed, but that the amount of reducing sugar in the 
leaf is greatly increased. 

The hypothesis is advanced that when introduced into the living 
cell, substances generally which are not attractive to water exercise 
stimulative effects that are primarily mechanical, molecules of the 
hormone being interposed between the molecules in the cell by the 
change in the osmotic state and the activity of the medium raised, so 
that an influx of water from other regions takes place. Possibly the 
mere dilution thus effected is determinative of change ; contact being 
established between hydrolyte and hydrolyst, degenerative changes are 
set up which tend to increase in intensity as the products of change 
(hydrogen cyanide and benzaldehyde) in turn exercise a similar stimu- 
lative influence ; gradually enzymes are set free which can attack the 
various hydrolytes stored in the cell. 

From this point of view, the phenomena of change in living struc- 
tures, especially muscle and nerve, are considered, also the phenomena 
of narcosis, the regulation of respiration, and the physiological effect of 
alcohol and of drugs generally. The hypothesis also affords an 
explanation of a number of more recent observations on plant 
metabolism. E. F. A. 


The Presence of Free Hydrogen Cyanide in Plants. 
Ciro Ravenna and Mario Tongcurti (Atti R. Accad. Lincei, 1910, [v], 
19, ii, 19 —-25).—Free hydrogen cyanide does not appear to be present in 
the leaves of the cherry-laurel, or occurs in them only in traces, 
This result is obtained when the leaves are immersed one by one in 
boiling water, so that the enzymes are destroyed instantaneously. 
When the destruction of the enzymes is less rapid, free hydrogen cyanide 
produced by their activity may be found, as, for instance, when a 
mass of leaves is placed in boiling water, the temperature of which 
is thereby reduced for a short time. That the acid may be formed 
in such a way is shown by the fact that mixtures of amygdalin and 
emulsin wrapped in paper yield it under these conditions. The leaves 
lose hydrogen cyanide to a much greater extent when dried slowly at 
the ordinary temperature than when the desiccation is carried out at 
130° (compare Couperot, Abstr., 1909, ii, 257), but no hydrogen cyanide 
is evolved during the process. R. V. 8. 


Action of Vapours on Green Plants. Marcen Mrranpe 
(Compt. rend., 1910, 151, 481—483. Compare Abstr., 1909, ii, 823 ; 
Mirande, ibid., ii, 824; Heckel, this vol., ii, 63),—A large number of 
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substances are mentioned as producing blackening in the leaves of the 
cherry-laurel when the plant is submitted to the action of the vapours. 
In some cases liberation of hydrogen cyanide also occurs, whilst in 
others this is set free without blackening taking place. The com- 
pounds employed in the experiments included hydrocarbons and their 
halogen derivatives, alcohols, phenols, acids, ethers, esters, aldehydes, 
ketones, amides, amines, and nitriles. W.O. W. 


The Betaines Present in Plants and Stachydrine. R. 
EncEtanp (Zeitsch. physiol. Chem., 1910, 67, 403—404).—Polemical 
(compare Schulze and Trier, this vol., ii, 743). The author claims 
priority in establishing the constitution of stachydrine, and also as 


regards the suggestion of the origin of betaines in vegetable tissues. 
J.J. 58. 


Synthetic Production of Asparagine in Plants. Dmitri Prtant- 
SCHNIKOFF and J. Scuutorr (Ber. Deut. bot. Ges., 1910, 28, 253—264), 
—Pea seedlings supplied for thirteen days with ammonium chloride 
failed to produce asparagine, and the total nitrogen was not increased 
as compared with similar seedlings kept in water alone. Barley, on the 
other hand, showed a marked increase in total nitrogen, and produced 
a considerable amount of asparagine without reducing the amount of 
protein nitrogen. 

When, however, calcium carbonate wasaddedin addition toammonium 
chloride, peas were able to take up nitrogen and to produce aspara- 
gine, and still better results were obtained when calcium sulphate 
was employed instead of carbonate. In the second experiment, the 
peas produced a smalf amount of asparagine from ammonium chloride 
alone, a result which is attributed to the somewhat higher temperature 
as compared with the earlier experiment. 

If it should be shown that all the ammonia assimilated is converted 
into asparagine, it would follow that the latter is produced from malic 
(or fumaric) acid, and not from aspartic acid and ammonia. 

N. H. J. M. 


Enzyme Hydrolysing Aesculin and a Fat Splitting Enzyme 
in Aesculus hippocastanum. WiLHELM Siemunp (Monatsh., 
1910, 31, 657—670).—Aesculin is hydrolysed to dextrose and 
aesculetin by an enzyme, aesculase, present in the bark, seed coats, and 
cotyledons of the horse chestnut (Aesculus hippocastanum), but not 
in the buds or leaves. Aesculase is without action on amygdalin. 
The cotyledons also contain a fat-splitting enzyme hydrolysing olive 
oil. 


Constituents of Asparagus. J. Louis Wicners and BerNnaRrD 
Totieys (J. Landw., 1910, 58, 101—112).—The results of analyses of 
asparagus roots in April and July showed that both the main and the 
side roots contained considerably more sugar, and readily hydrolysed 
hemicellulose at the earlier than at the later period of growth. The 
main root contained more cellulose and furfuroids than the side roots 
and both contained more in July than in April. The percentage of 
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total nitrogen was considerably higher in the side roots than in the 
main roots, and increased from April to July in the former, remaining 
almost the same in the latter. 

The main roots contained more ash and mere potash in April than 
the side roots, whilst in July the side roots contained more potash and 
about the same amount of total ash as the main roots. The amount 
of phosphoric acid was considerably higher in the side roots than in 
tho main roots, especially in July. 

The results indicate that the organic constituents of asparagus cut 
from April to July are derived from the reserve substances of the 
roots, especially the thin side roots. N. H. J. M. 


Carbohydrates of Asparagus. J. Louis Wicners and BerRNArD 
ToiiEns (J. Landw., 1910, 58, 113—116).—The expressed juice of 
asparagus was found to contain only reducing sugars (dextrose, 
089% ; levulose, 1°55%), and no polysaccharides. Mannitol is 
probably present. 

The roots contain dextrose and levulose, and probably sucrose, 
Galactose was not found. N. H. J. M. 


Presence of Stachyose (Manneotetrose) and of a Glucoside 
Hydrolysed by Emulsin in the Roots of Eremostachys 
laciniata. JoserH Kuourti (J. Pharm. Chim., 1910, [vii], 2,211—213). 
—In a previous paper (this vol., ii, 151), the presence of a glucoside 
hydrolysed by emulsin in the leaves and twigs of this plant was 
announced. It is now shown that the roots also contain a glucoside of 
this type, and, in addition, stachyose, which was isolated in a pure 
state by Piault’s method (Abstr., 1909, ii, 338). ° T. A. H. 


Chemistry of the Higher Fungi. V. Maize Blight (Ustilago 
Maydis Tulasne). Jutius Zetuner (Monatsh., 1910, 31, 617-—634. 
Compare Abstr., 1909, ii, 922).—The following substances were found 
to be present in ripe spores (collected in September) freed by sifting 
from the degenerated tissues: Ergosterol-like substances, oleic acid, 
solid and volatile fatty acids, lecithin, glycerol, resins (soluble and 
insoluble in light petroleum), sclerotic acid, phlobaphen, tannin, 
mannitol, erythritol, dextrose, trimethylamine, ustilagine, proteins, 
amanitin, an inverting ferment; a fat-decomposing ferment, an 
amorphous base, a carbohydrate soluble in alkali, and chitinous 
substances. 

The spores contained 89°14% dry matter and 4°14% ash of the 


following composition : 
Fe,0 C and 


"239 
K,O. Na,O. CaO. MgO. Al,0O; Cl. PO; SO, SiO. loss. 
52°02 0°40 1°74 3°90 104 4°33 17°96 4°49 4°44 6°63 


N. H. J. M. 


Chemistry of the Higher Fungi. VI. Relations of the 
Higher Parasitic Fungi and their Substrate. JUvLius 
ZELLNER (Monatsh., 1910, 31, 635—641).—The composition of the 
parasitic fungi depends, in the first place, on their systematic position, 
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and many of their chemical characteristics are shared by saprophytic 
fungi. Their composition is also influenced by the host plant; wood 
fungi contain diastases and maltase; maize blight an invertase, etc. 
The fungi attack the host plant partly by means of ferments, which 
render soluble the insoluble constituents of the plant, and partly by 
the direct withdrawal of plant constituents. There is probably, in 
addition, secretion from the parasite, sometimes of harmless or even 
useful substances, and sometimes of toxic substances. N. H. J. M. 


Occurrence of Organic Basic Substances in Yellow 
Boletus. K. Yosuimura (Zeitsch. Nahr. Genussm., 1910, 20, 
153—-155).—The author has separated the following bases from a 
specimen of yellow boletus (Boletus edulis), 1 kilogram of the 
air-dried fungus being found to contain: adenine, 0:12 gram; 
histidine, 0°14 gram, and trimethylamine, 0°15 gram. Arginine and 
choline were not present. wW.F.& 


Occurrence of Gentiopicrin in Roots and Stems of Gentiana 
pneumonanthe. EmiLte BourqueLor and Marc Brive (J. Pharm. 
Chim., 1910, [vii], 2, 149—153).—A pplication of Bourquelot’s methods 
of detecting glucosides and sugars in plants (Abstr., 1902, ii, 55 ; 1907, 
ii, 510) showed that the roots of this plant probably contained sucrose, 
gentianose, and possibly a third sugar, and indicated the presence of 
a glucoside, hydrolysed by emulsin. The glucoside was isolated by 
Tanret’s method (Abstr., 1905, i, 655), and proved to be gentiopicrin 
(compare Abstr., 1910, ii, 234). The stems, bearing leaves and flowers, 
also contain sugar hydrolysed by invertase, and two glucosides hydro- 
lysed by emulsin, one of which was isolated and proved to be 
gentiopicrin. T. A. 8. 


The Hellebore Group. I. Oscar Keiirr (Arch. Pharm., 1910, 
248, 463—467).—Wigella damascena and N. aristata are the only 
members of the Nigella group which contain appreciable quantities of 
alkaloids ; the former contains only damascenine, whilst the latter 
contains this alkaloid and its methyl and dimethyl homologues. On 
the assumptions that formaldehyde is the first assimilation product 
and that it can function as a methylating agent in the plant, the 
presence of the methylated alkaloids in J. aristata may be due to the 
greater development, the denser foliage, and the larger area of the 
leaves, factors which would condition a greater assimilative power, and 
therefore a more copious production of the first assimilation products, 
in NV. aristata than in N. damascena. This idea, that the external 
form of plants, the greater or smaller development of their leaves, 
influe neces the composition of the alkaloids, and probably also of other 
substances, in the plants, is to be tested by an examination of members 
of other families. Obviously as many species as possible of a family 
must be examined, and a knowledge of all the bases therein be obtained. 
The groups of the family Ranunculacez have been selected, and are 
classified according as they are non-poisonous, poisonous but free from 
alkaloids, or contain alkaloids. At present the author is dealing with 
the groups Helleborus, Aguilegia, Caltha, and Delphinium; the 
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alkaloids in plants of the last group are of especial interest (see 
following abstract), C, 8. 


The Hellebore Group. II. New Delphinium Bases. Oscar 
Ke.terR (Arch. Pharm., 1910, 248, 468—475)—The seeds of 
Delphinium staphysagria have long been known to be poisonous and to 
contain an alkaloid. The author now finds that the seeds of 
D. consolida contain at least three alkaloids, The seeds are extracted 
four times for four to eight days with {95% alcohol containing 0:5% 
hydrogen chloride. The extracts are concentrated and water is added, 
the pasty precipitate is removed, and the filtrate, after being con- 
centrated on the water-bath, is extracted with chloroform-ether, the 
extraction being repeated after the solution has been basified. The 
erude bases removed from the chloroform-ether extracts by 5% hydro- 
chloric acid are isolated as the hydrochlorides, a solution of which, 
after being basified with ammonium hydroxide, is extracted with ether 
and with chloroform; the ethereal solution slowly deposits large, 
hexagonal prisms of a substance A. The ammoniacal filtrate is 
neutralised by hydrochloric acid, basified by sodium hydroxide, and 
again extracted with ether and with chloroform, whereby a further 
quantity of crystalline matter, apparently identical with A, is obtained. 
The amorphous substance recovered from the ether and the chloro- 
form can be separated into two portions, one soluble, the other 
insoluble, in ether. These portions, which are probably mixtures, 
have not yet received further attention. 

The substance A separates from alcohol in colourless, hexagonal 
plates, m. p. 195—197°, reacts strongly alkaline in solution, does not 
form crystalline salts, acts as a very powerful poison when injected 
into cold-blooded animals, and resembles, but certainly is not 
identical with, Merck’s delphinine pur. crystallisat. The latter is 
shown, by crystallisation from alcohol and mechanical separation, to be 
a mixture of a substance, m. p. 187°5°, crystallising in hexagonal 
plates, and another substance, crystallising in tufts of short needles, 
which softens at 187° and darkens, but is not fused, at 250°. C.S. 


Chemical Examination of the Tuberous Root of Ipom@a 
horsfallie. Freprrick B. Power and Harotp Rocerson (Amer. 
J. Pharm., 1910, 82, 355—360. Compare Abstr., 1908, ii, 725 ; 
1909, i, 819)—The root, dried in a water-oven and ground, 
yielded by extraction with hot alcohol 2:5% of a dark brown, spongy 
resin, having [a], —28°4° in alcohol, after decolorisation by animal 
charcoal. On successive extraction with (1) light petroleum, (2) ether, 
and (3) alcohol, it furnished the following three fractions: (1) a soft 
brown resin, containing (a) a substance, m. p. 132—133°, giving the 
colour reactions of a phytosterol, and (b) a mixture of unsaturated oily 
acid, with a crystalline acid, m. p. 56—58°; (2) a soft brown resin 
containing (a) probably a dihydric alcohol of the ipuranol type 
(loc. cit.); (6) resins, soluble in sodium carbonate or hydroxide ; 
(3) resin containing some glucosidic material. 

The crude alcoholic extract referred to above yields on steam- 
distillation traces of formic and butyric acids, whilst that portion (non- 
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resinous matter) soluble in water contained (a) traces of a fluorescent 
substance, probably B-methylesculetin, already shown to occur in 
jalap resin (Abstr., 1909, i, 819), and (6) a sugar yielding d-phenyl- 
glucosazone and indefinite extractive matter precipitated by lead 
acetate. The root also contained much starch. 


The Occurrence of Hemicellulose in the Pods of Pisum 
sativum and Phaseolus vulgaris. Ernst Scnutzzand U. PrenNnINGER 
(Zeitsch. physiol. Chem., 1910, 68, 93—109).—The nitrogen-free extract 
of the pods both of Pisum sativum and of Phaseolus vulgaris is rich in 
hemicellulose, and the amount increases as maturation advances ; thus 
the dried, unripe pods of Pisum contained 16—19% of hemicellulose, 
while in the ripe pods the amount was 48°6%. On hydrolysis, galactose 
and arabinose are obtained. Full details of the hydrolysis are given, 
but the hemicellulose was not actually isolated. E. J. 


Glucoside of Pyrola rotundifolia. Mlle. A. Ficutennoxz (J. 
Pharm. Chim., 1910, [vii], 2, 195—203. Compare Abstr., 1908, ii, 
995, and this vol., ii, 742).—By the application of Bourquelot’s bio- 
logical method, it was ascertained that this plant contained sucrose and 
a glucoside hydrolysed by emulsin, which was probably arbutin. The 
latter was isolated in a crystalline condition and identified. The slight 
differences between this preparation and pure arbutin were probably 
due to the presence of traces of impurity (methylarbutin?). The plant 
also contains invertase and emulsin. The quantity of sucrose in the 
plant is about three times as great in January and February as in 
May, but the proportion of glucoside remains unchanged. The plant 
can be dried without material change in the quantity of glucoside and 
sucrose present. T. A. H. 


Influence of Copper and Manganese Sulphates on the 
Growth of Barley. W. E. Brencutzey (Ann. Bot., 1910, 24, 
571—583).—Water-culture experiments in which barley plants were 
grown in solutions containing copper and manganese sulphate 
respectively in addition to the usual nutrients. 

In the case of copper sulphate, it was found that in solutions contain- 
ing from 20 down to 4 mg. of the crystallised salt per litre growth 
was checked in nearly every case, whilst 0°2 mg. per litre was without 
effect. No stimulating action was observed. 

The results obtained with manganese sulphate indicate that whilst 
not actually toxic, like copper sulphate, moderate amounts of the salt - 
considerably retard growth. Smaller amounts (10 mg. of the erystal- 
lised salt per litre, and less) seem to have a stimulating action. 

N. H. J. M. 


Fluorine in Wines. A. Kickton and W. Breuncke (Zeitsch. Nahr. 
Genussm., 1910, 20, 193—208).—The authors have detected the 
presence of fluorine in many different kinds of wines ; one hundred and 
thirty-nine samples, consisting of Spanish, Portuguese, Italian, Greek, 
Turkish, Cape (S. Africa), French, German, and other wines, were 
examined, and in most cases a positive reaction was obtained, 
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Vandam’s test (Abstr., 1908, ii, 63) was found to afford the most 
trustworthy means of detecting the presence of fluorine compounds ; 
when more than 1 milligram of fluorine is present in the quantity of 
wine used in the test, the depth of the etching is not a measure of the 
amount of fluorine, but if the etching is only rendered visible when 
the glass is breathed on, it may be concluded that less than 1 milli- 
gram of fluorine is present per 100 c.c. of wine. One Portuguese 
wine and about one-half of the number of Spanish wines examined 
contained very appreciable quantities of fluorine compounds ; estimated 
by Treadwell and Koch’s method (Abstr., 1904, ii, 841), the amounts 
found, calculated as sodium fluoride, varied from 4°6 to 11°1 milli- 
grams per 100 c.c. of wine. These figures, in spite of the fact that 
the method was found to give too low results, indicate that certain 
Portuguese and Spanish wines contain added fluorine compounds, or 
that the wines have become contaminated by being stored in casks 
which have been treated with fluorides and insufficiently washed 
(compare Abstr., 1908, ii, 318). W. P.S. 


Occurrence of Arsenic in Soils, Plants, Fruits, and Animals. 
Wuutam P, Heapven (Proc. Colorado Sci. Soc., 1910, 9, 345—360).— 
Arsenic, in a form which is slightly soluble in water, is widely 
distributed in the virgin soils of Colorado, especially in those which 
are marly, the amount varying from 2°5 to 5:0 parts per million. The 
marl underlying the soil is rather richer in arsenic, the quantity 
present ranging from 4 to 15 parts per million. 

Soils on which crops have been grown which have been sprayed 
with arsenic preparations contain from 10 to 28 times as much 
arsenic as the virgin soils. Alfalfa, oats, potatoes, apples, and pears 
grown on such soils contain arsenic, which element is also found in 
the flesh and kidneys of animals which have been fattened on such 
alfalfa. It is also found in the urine of persons who have partaken 
freely of the apples grown on sprayed trees. x. B®. 


Transformation of Calcium Cyanamide in Soil. III. Cerxsio 
ULPIANI (Gazzetta, 1910, 40, i, 613—666. Compare Abstr., 1908, i, 
859).—The views now advanced by Liéhnis (compare Léhnis and Moll, 
Abstr., 1909, i, 92) are in substantial agreement with those put for- 
ward by the author, except that they suppose the first product of 
hydration to be ammonium cyanate, which is then converted into 
carbamide, whilst the author consi ers that the latter is formed directly 
It is further pointed out that the idea that the transformation is 
effected by bacteria in the soil has now been generally abandoned, 
except by Kappen. In the author’s opinion, however, the results of the 
latter are vitiated by the fact that in his experiments the presence of 
certain compounds (amino-acids, aldehydes) was not excluded, and 
these substances yield compounds with cyanamide which no longer give 
the reactions of cyanamide. Continuing his work on the subject, the 
author confirms his previous statement that the transformation of 
cyanamide in contact with soil proceeds in two stages, the cyanamide 
being first converted into carbamide, which is then transformed into 
ammonium carbonate. It has been found possible to isolate the 
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carbamide, and to estimate the ammonia formed. From an examina- 
tion of the rate at which cyanamide is transformed when solutions of 
it at various concentrations are kept in contact with soil at different 
temperatures, it follows that in the first stage no micro-organisms are 
involved, for the following reasons: (1) the conversion proceeds most 
rapidly when the substances are first brought together, and it after- 
wards gradually diminishes ; (2) the amount converted, increases with 
the concentrations of the solutions taken, and also proceeds in the same 
way at concentrations incompatible with life ; (3) the conversion also 
takes place in the presence of antiseptics and witb sterilised materials, 
and proceeds with increased velocity at 100°; (4) sterilised charcoal 
converts cyanamide solutions into carbamide in the same circum- 
stances as soil, although it is uncertain whether the further 
transformation into ammonia can be effected in this way. When the 
colloidal properties of soil are destroyed by heat or by the action of 
acids or alkalis, it loses the property of converting cyanamide 
solutions into carbamide, but acquires it again when mixed with 
colloidal substances, such as precipitated silicic acid, aluminium 
hydroxide, ferric hydroxide, aluminium silicate, and the amorphous 
hydrated silicates (zeolites) found in soils. It is probable that the 
colloids act catalytically on account of the large surface they 
present, The transformation is the more rapid the greater the 
surface of contact between soil and solution becomes. ‘The con- 
version of the cyanamide is accomplished in two stages: in the 
former an accumulation of the substance takes place in the bounding 
layer between liquid and solid (corresponding with the rapid absorp- 
tion during the first fifteen minutes), whilst in the second stage the 
actual decomposition of the material in this layer occurs. The 
question of the possible intervention of micro-organisms in the conver- 
sion of the carbamide into ammonia remains undecided. The ammonia 
formed is absorbed by the soil, and its disappearance naturally 
accelerates the reaction. It has been further found that the presence 
of soil, not only affects the rate of conversion of calcium cyanamide, 
but also alters its character, for whereas a solution of cyanamide tends 
to polymerise into dicyanodiamide, the same solution under the same 
conditions when in contact with soil yields no dicyanodiamide, but is 
converted into carbamide. R. V.8. 


Effect of Carbon Disulphide on Decomposition Processes in 
Soils. Ricuarp Scuerpe (Bied. Zenir., 1910, 39, 509—522 ; from Arb, 
k. biol. Anstalt Land-, Forstwirts, 1909, '7, 353).—Pot and field experi- 
ments on the effect of carbon disulphide applied to soil alone and to 
soil manured with leather meal, green manure, and lime respectively. 
The results showed an increase in readily soluble forms of nitrogen in 
the soil under the influence of carbon disulphide, but failed to show 
whether leather meal was more rapidly broken down. In the case of 
green manure (potato leaves), treatment with carbon disulphide had 
no appreciable effect for two and a-half months, after which the 
soil so treated became distinctly darker in colour than the soil which 
had no carbon disulphide, and showed a strongly alkaline reaction. 

On limed soil ca:von disulphide lad much less effect. This is 


60—2 


li. 892 ABSTRACTS OF CHEMICAL PAPERS. 


attributed to the production of a double compound of calcium thio- 
carbonate and hydroxide, which in time would be converted into 
polysulphides and then into hydrogen sulphide or injurious organic 
sulphur compounds, N. H. J. M. 


Analytical Chemistry. 


Explosion Indicator. Nicotaz Teciu (J. pr. Chem., 1910, [ii], 82, 
237—240).—An apparatus is figured and described, whereby the 
existence of an explosive gaseous mixture can be detected at a 
distance. The tube through which the gas is drawn by a pump 
bifurcates, One limb of the bifurcation consists of a glass explosion 
vessel, 15 c.c. in volume, closed at each ead by stopcocks aud provided 
with the usual platinum explosion wires. Sealed into the side of the 
vessel is a tube, provided with a stopcock and communicating with the 
atmosphere. Resting against the open end of this tube is a pendulous 
iron disk, The gaseous mixture under examination is drawn through 
the apparatus, the stopcocks at each end of the explosion vessel are 
then closed, the spark is passed, and the stopcock of the side-tube 
opened, whereupon the pressure in the explosion vessel, provided that 
an explosion has occurred, crives the pendulous iron disk against an 
electromagnet, thereby completing a circuit and sounding an alarm- 
bell at any desired place. C. 8. 


Improved Mouth-Blowpipe. L. 8. Bacster (Chem. News, 1910, 
102, 89—90).—The blow-pipe is provided with a sliding two-way tap 
so that the air supply may be directed either to the blowpipe itself or, 
through a length of flexible tubing, into the glass tubing which is 
being heated by the blowpipe. W. PLS. 


Siphon for Use with Carboys. Epa. Raymonp (Bull. Soc. chim. 
Belg., 1916, 24, 327—-328).—The siphon described is intended for use 
with concentrated acids, etc., and in other cases where it is inconvenient 
to start the action of the siphon by aspiration, The upper portion is 
made horizontal, and a cup or funnel, fitted with a three-way tap, is 
provided on this horizontal part near the point where it joins the 
vertical tube forming the short arm of the siphon; a short stoppered 
side-tube is provided at the top of the long arm of the siphon, and the 
lower end of this arm is fitted with a tap. The short arm of the 
siphon is placed in the carboy to be emptied, and some of the liquid 
from the latter is run into the cup and allowed to fill the long arm, 
the three-way tap being turned so as to allow of this being doue ; the 
tap at the lower end of the long arm is closed meanwhile. The 
stopper is then inserted in the short side-tube, the three-way tap is 
turned so as to connect the two arms and cut off the cup, and the 
siphon commences to work when the lower tap is opened. Should: 
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there be but little liquid in the carboy, it may be necessary to repeat 
this operation of filling the siphon before it will work satisfactorily. 
W. PS. 


Modified Burette for Standard Alkali Solutions. Pau, 
Rupwnick (J. Amer. Chem. Soc., 1910, 32, 971).—Glass-stoppered burettes 
are objectionable for use with alkali hydroxide on account of the 
tendency of the stopcock to stick, the rapid wear which causes the tap 
to leak or break, and other disadvantages. The use of a glass tip 
connected to the burette by means of rubber tubing carrying a spring- 
clip is liable to introduce error. 

The author has therefore employed a burette with a silver stopcock, 
and this has been found quite satisfactory. After it had been used 
for 30% sodium hydroxide for several weeks, it was still in as good 
a condition as when first received, E, G. 


Apparatus for Gas Volumetric Determinations. W. Miter 
(Zettsch. angew. Chem., 1910, 23, 1556).—A simple and convenient 
apparatus is described for measuring the volume of gas liberated 
during a reaction. The gas expels water from a receiver which is so 
arranged that the water level is readily adjusted when the reaction is 
at an end. The volume of gas liberated is determined from the volume 
or weight of water expelled from the apparatus. tT. & FP. 


New Laboratory Apparatus. Tuzo GrzEscHik (Chem. Zeit., 
1910, 34, 949).—The gas-washing bottle constructed by Adaimmer, in 
which the gas current is forced through two sieve-like plates, and 
consequently gets into a fine spray, is recommended. A rapid filtering 
arrangement in connexion with the water-air pump is described. It 
consists of a funnel holder fitted with a side-tube and three interchang- 
able ground funnels; the holder is placed on any suitable flask fitted 
with a rubber cork. A condensed drop-catcher to prevent any liquid 
from passing into the absorption liquid is next described. It consists 
of a pipette-shaped glass, into the upper end of which is sealed a horn- 
shaped tube. Just opposite the end of this tube the wall of the bulb 
is pressed inwards, and this causes the drop to flow down the side of 
the pipette. L. DE K. 


A Convenient Condenser. Arnotp Haun (Chem. Zeit., 1910, 
34, 809).—The apparatus is intended for the distillation of small 
quantities of liquids. The outer tube, resembling an ordinary condenser, 
is enlarged at the upper end to a bulb. The inner tube consists of the 
lateral tube of the distilling flask. The condenser, which is filled 
through the large opening in the bulb, is large enough to hold an amount 
of water sufficient to keep it cool during a distillation lasting for about 
half an hour, and if necessary iced water may be used. By means of 

a rubber tube with a clamp, the water may then be drawn off at the 
rt end. L. ve K. 


Apparatus for the Estimation of Sulphur [in Iron, etc.] 
Gerona Preuss (Chem, Zeit., 1910, 34, 840).—In the accompanying 
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illustration, A is the flask used for the introduction of the sample and 
the acid, and B is the condenser attached to the flask by means of a 
ground joint. In the upper part of B is found a 5 mm. circular 
opening, J, and a similar one at the 
lower end near JZ. Above the opening 
IT in the flask A is found a rabbet, J/7. 
In the condenser # is placed a vessel C, 
which is half filled with water, which 
serves to absorb hydrochloric acid fumes, 
and D is a ground, hollow glass stopper 
which ends in a bent tube. Inside is 
placed a ground recoil valve #, which 
leads to the absorption vessel / contain- 
ing cadmium solution. The tube @ at- 
tached to the flask A conducts the gases 
through B, penetrates into the condensing 
vessel C’, and, assuming a serpentine form, 
leads nearly to the bottom of the vessel ; 
the hydrochloric acid fumes are thus com- 
pletely condensed before reaching 7. The 
recoil valve # prevents any regurgitation 
of the liquid in the absorption vessel /. 
B is filled with cold water, containing 
50 grams of sodium hydrogen carbonate 
per litre, through the opening J by 
means of 2, wash-bottle. 

After the operation is finished, the 
cooling water is emptied into the flask A 
by turning the condenser with opening 
II on to the rabbet J// of the flask. The 
carbon dioxide evolved removes the last 
traces of hydrogen sulphide from the 
flask into the absorption liquid. 

L. pe K. 


Estimation of Total Sulphur in Organic Matter. Herman 
ScHREIBER (J. Amer. Chem. Soc., 1910, 32, 977—985).—The peroxide 
method of estimating sulphur in organic substances is not altogether 
satisfactory for the following reasons. The amount of peroxide added 
varies with the material analysed and the rate at which it is added. 
The amount of acid added after fusion also varies in each case, and the 
solution must therefore be made alkaline again and re-acidified. More- 
over, the fusions are liable to burn and blow out of the crucible. In 
view of these objections, the following method has been devised. 

One gram of the material to be analysed is placed in a 100 c.c. nickel 
crucible, and 10 c.c. of a solution, containing 100 grams of sodium 
nitrate and 150 grams of sodium hydroxide in 500 c.c., are added. 
Five grams of crystalline magnesium nitrate are introduced and stirred 
with a platinum rod. The stirring rod and the sides of the crucible 
are washed down with the smallest possible quantity of water, and the 
crucible is then heated at 130° for an hour, and afterwards at 150—160°, 
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until the contents are dry. After the cover has been put on tightly, 
the temperature is raised gradually to 180° and the crucible is heated 
for thirty-five minutes at 180—200°, and afterwards with the Bunsen 
burner for half an hour. When the fused mass has solidified, the 
crucible is placed in a 600 c.c. beaker with 150 c.c. of water. Hydro- 
chloric acid (13 ¢.c. of D 1:19) is now added, and the crucible is washed 
out with water. The beaker is heated for half an hour, and left in the 
cold during the night. The liquid is then filtered, and the residue 
washed. The filtrate is heated, and precipitated with 10% barium 
chloride solution. 

The results obtained in a series of analyses of various materials by 
this method are compared with those obtained by the peroxide method. 
This comparison shows that the former method gives results about 
0:1% lower than the latter, or about 0°064% lower than would be 
obtained by the absolute method. Both these discrepancies are well 
within the limits of experimental error. 

In order to determine the effect of the salts in solution on the 
precipitation of the sulphate, comparative experiments were made by 
the new method and the peroxide method, in which definite volumes 
of dilute sulphuric acid were added to the solutions, blank experiments 
being carried out simultaneously. It was found that the new method 
gives results 0°1% too high when 3°5% of sulphur is present, and 0°3% 
too high when 8% of sulphur is present. E. G. 


Gravimetric Estimation of Sulphuric Acid in the Presence 
of Alkali Metals. Yocoro Kato and IcuisaBuro Nopa (Mem. Coll. 
Sci. Eng. Kyodt6, 1909—1910, 2, 217—228).—The concentration of a semi- 
normal. solution of sulphuric acid was determined gravimetrically both 
in the absence of, and in the presence of, equivalent solutions of the 
chlorides of potassium, sodium, and ammonium. Determinations were 
also made with varying concentrations of the haloid salts, and with 
more dilute solutions of sulphuric acid. 

Potassium chloride caused the greatest error in the determination. 
The ratio (2) of salt to acid and the percentage difference (D) between 
the results obtained in the absence of, and in the presence of, potass- 
ium chloride are connected by the equation: logD=nlogk+ kK, 
where A is a constant. This is similar to the ordinary adsorption 
formula, so that it is probable that potassium sulphate is adsorbed 
during the precipitation of the barium sulphate. 

Adsorption is diminished, but not completely, by diluting the 
solution. No adsorption takes place in the presence of magnesium 
chloride. T. 8. P. 


Apparatus for the Estimation of Arsenic. Otis D. Swert 
(J. Amer. Chem. Soc., 1910, 32, 962—965).—A new form of apparatus 
suitable for the estimation of arsenic by the Marsh-Berzelius, Gutzeit, 
and similar methods is described with the aid of a diagram. The 
chief advantages claimed for it are that it consists of fewer parts than 
most of the existing forms, and, whilst giving trustworthy results, is 
compact and portable, 
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Precipitation of Arsenic Acid by Ammonium Molybdate. 
G. Maverna (Atti R. Accad. Lincei, 1910, [v], 19, ii, 15—19).—The 
author has investigated the conditions requisite for the quantitative 
precipitation of arsenic acid by ammonium molybdate in neutral and in 
acid solutions of different strengths, When precipitation is effected in 
solutions containing mineral acid, and having an acidity greater than 
0:030% of hydrogen ions, the precipitate is yellow. Ammonium 
nitrate must be present, and the requisite quantity of ammonium 
molybdate depends on the concentration of the solution and its degree 
of acidity. 

Precipitation is complete under the following conditions: 10 c.c. of 
a solution containing 0-080 gram of arsenic oxide are treated with 
15 cc. of a solution of ammonium nitrate containing 370 grams per 
litre, then with 60 ¢.c. of water and 2°5 ¢.c. of concentrated nitric 
acid (D 1°30); the liquid is boiled, and 1°60 grams of solid ammonium 
molybdate are added, the boiling being continued for three minutes, 
The precipitate is washed by decantation with a solution containing 
50 grams of ammonium nitrate and 40 c.c. of nitric acid per litre. 

In the case of neutral solutions and of solutions containing mineral 
acids, but having a smaller acidity than that given above, similar 
conditions are recommended. ‘The precipitate obtained is white, and 
the washing is effected with a solution of ammonium nitrate, in which 
it is practically insoluble. 

In the presence of organic acids (tartaric, oxalic, citric, acetic, 
succinic, and phthalic acids were employed) the white modification is 
usually precipitated. A large excess of ammonium molybdate is 
necessary. 

Analysis of the yellow precipitate gave the value 1 : 24°34 for the 
ratio As,O, : MoO, in it, whilst for the white modification the ratio was 
found to be 1 ; 16°10, R. V.8. 


Detection of Arsenic Acid in Presence of Phosphoric Acid. 
G. Mapverna (Atti R. Accad. Lincei, 1910, [v], 19, ii, 68—69).—The 
solution of the alkali salts of the two acids, rendered faintly acid with 
acetic acid and reduced to a small volume, is treated with 10—15 e.c. 
of a concentrated solution of ammonium nitrate, and when the mixture 
has been raised to boiling point about 1 gram of solid ammonium 
molybdate is added. When this has dissolved, the liquid is boiled for 
about one and a-half minutes. If arsenic acid is present, a white 
precipitate is formed. By this method 0:002 gram of arsenic acid can 
be detected in the presence of a large quantity of phosphoric acid. 
Salts of calcium, strontium, and magnesium do not invalidate the test, 
but render it rather less delicate. R. V. 8. 


Rapid Estimation of Carbon in Steel and Other Iron Alloys. 
R. Ampere (Chem. Zeit., 1910, 34, 904).—Johnson’s process, which 
consists in burning the alloy in a current of oxygen, as a rule without 
addition of any oxidising substance, and using a quartz combustion 
tube, is recommended (compare Abstr., 1906, ii, 630; 1908, ii, 630). 

L, bE K, 
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Apparatus for the Determination of Equivalents of Metals 
and for the Estimation of Carbon Dioxide both Directly and 
Indirectly. Maninpra Nato Banersee (Chem. News, 1910, 102, 
90—92).—The apparatus consists of a small flask fitted with a cork, 
through which pass the stem of a small tapped funnel, a short bent 
tube, and a delivery tube. The portion of the latter below the cork is 
provided with three bulbs, and the lower end is bent upwards so as to 
be level with the uppermost bulb. Concentrated sulphuric acid is filled 
into these bulbs, and serves to dry the gases liberated from the sub- 
stance contained in the flask by the action of a reagent (sulphuric acid, 
etc.) introduced from the tapped funnel. The gases evolved may be 
collected in a suitable absorption tube and weighed, or their quantity 
determined by weighing the apparatus before and after the operation. 
A small hand-bellows and a drying tube are provided for passing a 
current of air through the apparatus to remove residual traces of 
gases. W. P.S. 


Analysis of Amblygonite. H. Cormimeavur (Ann. Chim. anal., 
1910, 15, 295—298).—The following method is recommended for the 
analysis of amblygonite, which is, essentially, lithium sodium fluoro- 
phosphate. Two grams of the finely divided sample are mixed in a 
platinum crucible with 4 grams of calcium oxide, and then heated over 
a blast-lamp for about fifteen minutes. When cold, the semi-fused 
mass is dissolved in dilute nitric acid, and the solution is evaporated 
to dryness. The silica is collected on a filter, and the phosphoric acid 
is estimated in the filtrate by the bismuth method. After removing 
the excess of bismuth (as sulphide) in the filtrate from the bismuth 
phosphate precipitate, the aluminium is precipitated in the usual 
manner. The filtrate from the aluminium hydroxide is treated with 
ammonium oxalate to remove calcium salts, and the sodium and lithium 
remaining in the solution are weighed together as their sulphates. The 
lithium is finally separated from the sulphate mixture as its phosphate. 
The fluorine is estimated by difference. WwW. Fm. 


Separation of Calcium and Magnesium. Ernst MurmMAnn 
(Zettsch. anal. Chem., 1910, 49, 688—698).—Calcium may be separated 
with sufficient accuracy from magnesium by the oxalate process in its 
various modifications, either in ammoniacal or acetic acid solutions. 
If, however, as in the case of magnesite, the magnesium largely 
predominates, the results are quite erroneous, 

Attempts to remove the magnesium by means of barium hydroxide 
and then to estimate the calcium in the filtrate, after precipitating the 
barium with sulphuric acid, proved quite unsuccessful even when 
dealing with extremely dilute solutions. 

The only successful way of obtaining a complete separation is to 
prepare a solution of the mixed chlorides in 90% aleohol. The amount 
of calcium should be approximately known, and a sufliciency of dilute 
sulphuric acid be added to secure its conversion into sulphate. The 
precipitate is then freed from any co-precipitated magnesium sulphate 
by prolonged washing with the same alcohol, L. pe K, 
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Estimation of Barium. Maurice Huysrecuts (Bull. Soc. chim. 
Belg., 1910, 24, 281—283. Compare this vol., ii, 544) —Results of 
experiments are given which appear to indicate that the estimation of 
barium as sulphate is most trustworthy when the solution from which 
the precipitation is made contains about 0:5% of free hydrochloric 
acid ; it is also advisable to use a considerable excess of the precipitant 
(10% ammonium sulphate solution). . fe A 


Estimation of Small Quantities of Lead in Alloys of 
Antimony, Copper, and Tin. Wotreane Mann (Chem. Zeit., 1910, 
34, 917).—Ten grams of the alloy are dissolved in 45 c.c. of bydro- 
chloric acid, D 1:19, and 5 c.c. of nitric acid, D 1°4, 10 grams of tartaric 
acid are added, and the whole is diluted to 300 c¢.c. When cold, 
ammonia, D0-91, is added until the liquid is about neutral, when another 
100 c.c. of ammonia are added. Enough potassium cyanide solution is 
added until the liquid is colourless, and another extra 5 grams of solid 
cyanide are introduced. After heating to 70°, a rapid current of 
hydrogen sulphide is passed. The impure lead sulphide is collected, 
and washed with a hot solution of ammonium sulphide and potassium 
cyanide (50 grams of commercial ammonium sulphide and 10 grams of 
potassium cyanide in a litre of water ; the liquid is heated until colour- 
less). The sulphide is then dissolved in hydrochloric acid containing 
bromine, the bromine is boiled off, and, when cold, excess of ammonia 
is added, and also 5 grams of potassium cyanide. The lead is now 
re-precipitated as sulphide, which is then redissolved in hydrochloric 
acid and bromine, and converted into sulphate by evaporating with 
addition of 10 c.c. of 50% sulphuric acid. 

After weighing the lead sulphate as usual, it should be boiled 
repeatedly with ammonium acetate, and any insoluble residue be 
allowed for. L. DE K. 


New Reaction for Copper. Rupotr Untrensutu (Chem. Zeit., 
1910, 34, 887).—The reagent is prepared by dissolving 0°5 gram of 
1 : 2-diaminoanthraquinone-3-sulphonic acid in 500 c.c. of water with 
addition of 40 c.c. of aqueous sodium hydroxide, D 1°4. On adding 
the reagent to a solution of a copper salt so dilute that the usual tests 
fail to detect it, there will still appear a blue coloration. The test 
seems to be conclusive for copper. L. pE K, 


Electro-deposition of Metals. F. MoLttwo Perkin and WILLIAM 
E. Hueuss (7rans. Faraday Soc., 1910, 6, 14—18. Compare Sand, 
Trans., 1907, 373).—The authors describe the various forms of 
rotating anode and cathode which they have tried for rapid electro-deposi- 
tion of metals. In the most satisfactory apparatus, the anode is a closely- 
wound spiral of iridio-platinum wire, rotating at 750—950 revolutions 
per minute within a fixed cathode, consisting of a cylinder of fine 
platinum gauze. The whole is placed in a tap funnel with a side-tube 
in which a capillary electrometer can be dipped when potential 
measurements are desired. With this apparatus, 0°03735 gram of 
cobalt or 0°1265 gram of copper can be satisfactorily deposited in ten 
minutes. In making potential measurements, the apparatus described 
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by Sand is used in conjunction with a potentiometer and mirror 
galvanometer, a 10-solution of ammonium nitrate being used as 
connecting solution. In depositing cobalt, the potential break occurs 
at 0°2 volt, with copper at 0°55 volt. With very low potentials, cobalt 
oxide may be deposited on the anode. R. J. C. 


Estimation of Copper as Anhydrous Cupric Sulphate. ALBERT 
Recoura (Bull. Soc. chim., 1910, [iv], '7, 832—834).—Although the 
last traces of water are only removed with great difficulty from copper 
sulphate at 180—200° when the latter is a residue from a neutral 
aqueous solution, it is found that such « residue from a solution 
containing a little sulphuric acid can be freed easily from water and 
the excess of acid at this temperature. It is suggested that by taking 
advantage of this fact, all copper compounds which can be readily 
converted into cupric sulphate, directly or indirectly, may be estimated 
as anhydrous cupric sulphate. T. A. H. 


The Separation of Copper from Cadmium and Zine by 
means of “Cupferron.” Joser Hanus and Arn. Souxup (Zeitsch. 
anorg. Chem., 1910, 68, 52—56).—The results obtained agree with 
those of Biltz and Hédtke (this vol., ii, 550). The separation of 
copper from cadmium and zinc by means of this reagent has no 
advantage over the older methods. C. H. D. 


Colorimetric Estimation of Manganese in Presence of 
Iron. M. R. Scumipt (J. Amer. Chem. Soc., 1910, 32, 965—967).— 
An account is given of the best mode of carrying out Walter’s colori- 
metric method for estimating small quantities of manganese in 
presence of iron (Chemical News, 1901, 84, 239) so as to obtain 
accurate results with as great rapidity as possible. The method has 
been found suitable for estimating manganese in certain pharmaceutical 
preparations. It has been employed by Hillebrand in the analysis of 
minerals, and should also prove useful for the estimation of manganese 
in waters. E. G. 


The Part taken by Atmospheric Oxygen in the Oxidation 
of Oxalic Acid by the Higher Oxides of Manganese. K. 
Scuroper (Zeitsch. dffentl. Chem., 1910, 16, 270—283, 290—305).— 
When the available oxygen in pyrolusite is estimated by Lunge’s 
method, the results are high if the hot solution is allowed to remain 
before titrating back. Air alone is without action on oxalic acid, the 
presence of a manganese salt being necessary. The oxidation is still 
further accelerated if titanium is present as well as manganese, By 
excluding air, or by using a concentrated solution of oxalic acid and 
heating rapidly, results may be obtained which agree with those given 
by titration with ferrous sulphate. 

In titrating oxalic acid with potassium permanganate, a small error 
arises from induced atmospheric oxidation if the titration is slow (five 
to ten minutes) and the solution is only slightly acid. This error is 
increased by the presence of manganese sulphate, and still more by 
titanium dioxide. Such additions give rise to error, even in strongly 
acid solutions titrated rapidly, 
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The formation of hydrogen peroxide, observed by Georgevics and 
Springer (Abstr., 1900, ii, 631) and by Skrabal (Abstr., 1995, ii, 17, 
18), also occurs when oxalic acid acts on manganese dioxide, and 
depends on the action of atmospheric oxygen, as it is not observed in 
the absence of air. When the titration of oxalic acid with per- 
manganate is rapid, there is a compensation of errors, as the results 
are not low even when a stream of oxygen is passed through the 
apparatus. This must be attributed to the formation of hydrogen 
peroxide. The peroxide is only very slowly decomposed, even on 
boiling, by oxalic acid, except in the presence of titanium or of much 
manganese. 

For practical purposes, the error of the titration is negligible, even 
in contact with air, if the temperature is not above 50°, and the svlu- 
tion contains as much as 30 c.c. of sulphuric acid (1:1) to 200 c.c. 
of water, and the titration is performed rapidly. It is therefore best 
to determine the approximate quantity of permanganate required by 
a preliminary titration, and then to warm the solution to 50° and add 
the greater part of the permanganate at once. The addition of a 
manganese salt is undesirable. 


The author also reviews the theory of the induced reaction. 
Cc. H. D. 


Sulphurous Acid as an Etching Reagent for Metallographic 
Purposes. Siecrriep Hitpert and Epwarp Cotver-GLAUERT 
(Zeitsch. anorg. Chem., 1910, 68, 63—68).—A dilute solution of 
sulphurous acid (1:25) reacts with iron, coating the surface with a 
thin layer of sulphide. This reaction may be used to develop the 
structure of cast iron and steel. Cementite is not attacked. The 
results obtained on etching austenite, martensite, and_troostite differ 
somewhat from those given by other reagents, and the method may 
prove useful in distinguishing these constituents. C. H. D. 


Precipitation of the Iron Group and the Composition of 
Certain Ferric Formates. Ouin F. Tower (J. Amer. Chem. Soc., 
1910, 32, 953—957).—The precipitation of iron, aluminium, and 
chromium as basic acetates is not very satisfactory, on account of the 
difficulty of filtering and washing the precipitate. Schulze (Chem. 
Cenir., 1861, 3) therefore recommended the use of ammonium formate 
for precipitating iron and aluminium, and this method has been 
studied by the author. 

It has been found that both iron and aluminium can be completely 
precipitated by boiling with ammonium formate if the solution is 
sufficiently dilute. Filtration takes place more rapidly than in the 
case of the basic acetates. Chromium is not precipitated unless iron 
is present. The presence of ammonium chloride is desirable, as it 
causes the precipitate to form larger flakes and thus facilitates filtra- 
tion, The method of procedure which has been found to give the best 
results is described in detail. 

Ludwig (Arch. Pharm., 1861, [ii], 107, 1) and Scheurer-Kestner 
(Compt. rend., 1863, 56, 1092) have stated that ferric triformate can 
be prepared by the action of formic acid on moist ferric hydroxide. 
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It is now found, however, that the product thus obtained has the 

composition Fe,(OH),(CHO,),. The basic formate precipitated under 

the usual conditions is represented by the formula Fe,0,(O0H),*CHO,. 
E. G 


Pyrogallol Dimethyl Ether, a Delicate Reagent for Chromic 
Acid, Ferric Saits, and Nitrites. Junius Meyverreip (Chem. Zeit., 
1910, 34, 948).—If a 2% aqueous solution of the reagent is added to a 
solution of potassium dichromate acidified with sulphuric acid, a 
yellowish-red or, in very weak solutions, a yellow coloration is 
formed. Chloroform extracts the colouring matter and turns yellow. 
This test exceeds in delicacy the hydrogen peroxide test. 

As a test for iron it is about equal to the thiocyanate test, and 
in the case of nitrites it is about as delicate as the reaction with 
potassium iodide and starch. The test is also obtained with potassium 
permanganate so diluted as to be colourless. It is essential that the 
reagent should be freshly prepared. L, DE K. 


Rapid and Accurate Method for the Estimation of 
Titanium. O. L. Barnepey and R. M. Isuam (J. Amer. Chem. Soc., 
1910, 32, 957—962).—The methods of estimating titanium, depending 
on the precipitation of titanic acid from solutions containing sulphurous 
and sulphuric acids, and the volumetric method involving reduction 
with zinc and subsequent titration with potassium permanganate, give 
low results. The methods in which the iron is reduced with sulphur 
dioxide or hydrogen sulphide, and the titanium precipitated with 
ammonia or by boiling with sodium or ammonium acetate and acetic 
acid, give high results when a large excess of iron is present. 

A new method is now described which gives accurate results, and 
has been found useful for the analysis of rutile and iron ores. The 
silica is removed by means of hydrofluoric acid in presence of sulphuric 
acid. The residue is evaporated to dryness and fused with sodium 
carbonate and a little sodium nitrate in order to convert the iron and 
titanium into insoluble ferric oxide and sodium titanate, and after- 
wards extracted with hot water to remove the soluble phosphates, 
sulphates, and aluminates. The ferric oxide and sodium titanate are 
dissolved in hydrochloric acid, and the ferric chloride is extracted by 
means of ether. The remaining traces of iron are reduced with 
sulphur dioxide and the titanic acid is precipitated by boiling with 
acetic acid, and afterwards collected and converted into titanium oxide 
by ignition. 

If the titanium is present only in small quantity, it can be estimated 
colorimetrically. The solution, after extraction with ether, is heated 
to expel dissolved ether. When cold it is transferred to a Nessler’s 
tube and treated with hydrogen peroxide, diluted to a particular 
volume, and compared with standard solutions of ‘itanie acid in 
hydrochloric acid which have been similarly treated with hydrogen 
peroxide. 

Rosenheim and Schiitte (Abstr., 1901, ii, 244) have described 
a yellowish-white compound obtained by the action of an ethereal 
solution of hydrochloric acid on titanium hydroxide. It has now been 
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found that this compound is colourless if the ether employed is free 
from peroxide. E. G. 


Gravimetric Estimation of Vanadium as Silver Vanadate. 
Pap E. Brownine and Howarp E. Patmer (Amer. J. Sei., 1910, 
[iv], 30, 220—222).—Experiments made to determine the conditions 
under which vanadium can be estimated gravimetrically as silver 
vanadate show that the precipitate formed by the addition of silver 
nitrate to a neutral solution is of constant composition, corresponding 
with the meta-vanadate. From solutions acidified with acetic acid, 
a silver salt of variable composition is precipitated. H. M. D. 


Application of Potassium Ferricyanide in Alkaline Solu- 
tion to the Estimation of Vanadium and Chromium. Howarp 
E, Parmer (Amer. J. Sci., 1910, [iv], 30, 141—145).—A continuation 
of the previous paper on this subject (this vol., ii, 546). 

Estimation of Vanadium.—The vanadate (about 0:1 gram present as 
an ammonium salt) is acidified with hydrochloric acid and reduced to 
the blue compound by passing a current of sulphur dioxide. The 
solution is then boiled in a current of carbon dioxide to expel the last 
traces of the sulphur dioxide. When cold, a solution of potassium 
ferricyanide is added in quantity at least ten times that theoretically 
required, followed by 6 grams of potassium hydroxide. After diluting 
to 100—125 c.c., the vanadic acid is removed by adding solution 
of barium hydroxide, and the liquid is filtered through an asbestos 
filter. The filtrate and washings are then acidified with hydrochloric 
acid, and the ferrocyanide formed in the reaction is titrated with 
permanganate. Two mols. of ferrocyanide = two atoms of vanadium. 

Estimation of Chromium.—The process worked out by Bollenbach 
and Luchmann (Abstr., 1909, ii, 187) gives good results if at least 
fifteen times the theoretical quantity of ferricyanide is used and a 
stronger potassium hydroxide solution is added. In this process the 
chromum is removed before the titration as barium chromate. After 
acidifying with hydrochloric acid, an excess of permanganate is added, 
and this is titrated in turn by means of J’/20-ferrocyanide in presence 
of a trace of a ferric salt, the end point being indicated by the 
appearance of a green coloration. 

Estimation of mixed Vanadium and Chromium.—About 0°2 gram 
of the mixed compounds, both in the higher state of oxidation, are 
dissolved, and the solution is divided into two equal portions. In one 
of these the salts are reduced by means of sulphur dioxide as directed, 
and a sufficient excess of potassium ferricyanide and potassium 
hydroxide is added. Both vanadate and chromate are then removed 
by means of barium hydroxide, and the filtrate is acidified with 
hydrochloric acid. The solution is then titrated with permanganate 
as in the case of chromium. 

The second portion is titrated for vanadium only, as follows: To 
the solution, measuring about 100 c.c., are added 10—15 c.c. of glacial 
acetic acid and then hydrogen peroxide. On boiling, the chromium is 
reduced to oxide, whilst the vanadium is not affected. A solution 
of lead acetate is added, which causes a precipitate of lead vanadate, 
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which becomes more compact when the liquid is heated to boiling. 
The precipitate is collected on asbestos, washed thoroughly, and 
dissolved in aqueous potassium hydroxide. The lead is then removed 
by adding excess of sulphuric acid, and the vanadium reduced by 
passing a current of sulphur dioxide. After boiling in a current of 
carbon dioxide, the vanadium is titrated with permanganate. 

The amount of permanganate required for the oxidation of the 
chromium is then found by difference. L. pr K. 


The Separation of Antimony and Tin by Distillation. 
WILHELM Pato (Zetisch. anorg. Chem., 1910, 68, 26—47).— 
Antimony may be completely separated from. tin by distillation of its 
chloride, the tin being fixed by means of phosphoric acid. The boiling 
point of the mixture is best raised by the addition of sulphuric acid. 
A Jena glass Kjeldahl flask is used, provided with a rubber stopper, 
through which pass a thermometer, a tap-funnel with stem reaching 
nearly to the bottom of the flask and fitted with a side arm, and a gas 
delivery tube connected to a condenser. The lower end of the 
condenser is bent, and reaches to the bottom of the receiver. A 
second tube forms a reflux condenser for this receiver. 

The substance containing tin and antimony, such as the mixture of 
sulphides, is dissolved in 6 c.c. of concentrated sulphuric acid, and 
transferred to the flask together with 7 c.c. of phosphoric acid, D 1°70, 
and, after cooling, 10 c.c. of hydrochloric acid are added through the 
tap-funnel. About 50 cc. of hydrochloric acid are then placed in the 
receiver, and the apparatus is connected. During the first heating, 
carbon dioxide is led into the flask, and the reflux condenser is 
connected with a draught. When the temperature reaches 155—165°, 
it is kept constant by adding fuming hydrochloric acid at the rate of 
50—60 drops a minute. The distillation lasts one and a-half hours, 
and the whole of the antimony is then contained in the receiver. It 
is estimated by any of the usual methods. 

The tin remaining in the flask may now be distilled into a receiver 
containing hydrochloric acid. The tap-funnel is filled with a solution 
of bromine in fuming hydrochloric acid, and 6 c.c. of concentrated 
sulphuric acid are introduced into the flask. Instead of carbon 
dioxide, a current of sulphur dioxide is passed through the liquid 
during the distillation, and the temperature is kept constant at 
180—190°. After an hour, all the tin is present in the receiver as 
tetrachloride, Sulphur dioxide is then removed by a current of 
carbon dioxide, the receiver being heated. 

Antimony is best estimated as the trisulphide, and tin by precipita- 
tion as sulphide together with a mercury salt, in order to yield a 
precipitate which is readily filtered, finally igniting to stannic oxide. 

When arsenic is also present, it is best to distil the solution in 
sulphuric acid so as to drive both arsenic and antimony over. After 
adding 5 grams of tartaric acid to the distillate, it is distilled in a 
current of carbon dioxide, when all the arsenic passes over. The 
separations may be combined. by using a receiver, containing 
hydrochloric and tartaric acids, heated so that the arsenic distils over 
into a second receiver. Lead is obtained directly as sulphate on 
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diluting the residue in the distilling flask, and copper may then be 
estimated electrolytically in the filtrate. C. H. D 


Electric Combustion Furnace for Methane Estimation. 
J. Aueust Frizs (J. Amer. Chem. Soc., 1910, 32, 949 —953).—A special 
combustion furnace has been devised for the estimation of the com- 
bustible gases, chiefly or wholly methane, excreted by cattle in the 
course of respiration calorimeter experiments. The quantity of air 
taken for analysis from the respiration calorimeter chamber amounts 
to 3°5 litres per minute. This volume passes through the combustion 
tube in which the combustible gases are oxidised, platinised kaolin 
serving as a catalyst. 

The combustion tube is a copper tube of 20 mm. internal diameter 
and 3°35 metres long; the portion heated is protected by a nickel- 
plated brass tube which fits loosely over it. The outside box and 
supports for the tube are constructed of asbestos board, three-quarter 
inch thick. The resistance coils are wound on three quartz tubes of 
37 mm. internal diameter and 70 cm. long. A full description of this 
furnace is given in the original. 

This electric furnace is to be preferred to the gas furnace, as it gives 
a more uniform heat, can be easily regulated, and obviates the danger 
of the air supply of the respiration calorimeter becoming contaminated 
with combustible gases. E. G. 


Condensation of Petroleum and its Distillates with Methylal 
and Sulphuric Acid. V. F. Herr (Chem. Zeit., 1910,34, 893—894). 
—Nastukoff’s formalin process for the estimation of the hydro- 
carbons in petroleum which form condensation products with this 
aldehyde (Abstr., 1904, i, 80) does not yield concordant results, and 
the product is partly soluble in chloroform, Methylal is a more 
sensitive reagent for the purpose ; by it 0°05 vol. % of benzene can be 
detected, whereas formalin only indicates the presence of 5% of benzene. 

The reaction with methylal depends largely on the temperature. A 
mixture of 5 grams of Baku spindle oil, D 0°900, and 10 grams of 
methylal, cooled by water, is treated with 10 c.c. of concentrated 
sulphuric acid in a fine stream ; when cold the mixture is poured into 
200 c.c. of water, and is neutralised with ammonium hydroxide, the 
precipitate is collected on several layers of filter-paper, dried at 115°, 
washed with water and light petroleum, and is again dried at 115°; 
the product is a brownish-black substance (C 75°86, H 10:4, S 6°989%), 
which is soluble in chlorobenzene; yield 7% When the reaction is 
carried out without cooling, and the mixture is heated on the water- 
bath before being poured into water, the purified product is a dark 
brown powder (C 68°94, H 7:12,8 7°19%), which is insoluble in chloro- 
benzene and the usual solvents; yield 26%, A rapid volumetric 
modification of the process, which yields relative results, and is suit- 
able for the detection of the adulteration of light oil with decolorised 
Surachany crude oil, and of benzine with cheap tar-oils, is the 
following : Two c.c. of the oil and 4 c.c. of methylal, dissolved in 
10 ce. of light petroleum, b. p. 50° (which does not react with 
methylal), are placed in a graduated stoppered cylinder, treated drop 
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by drop with 2 c.c. of sulphuric acid, and vigorously shaken for one 
minute ; after half an hour, the volume of the precipitate, which has 
settled at the bottom of the cylinder, is read. C. 8. 


Assay of the Halogen Compounds of the United States 
Pharmacopeia with Special Reference to Thymol Iodide. 
Euias Etvove (Amer. J. Pharm., 1910, 82, 403—409).—It is 
considered desirable that a general process for the estimation of 
halogen compounds should be inserted in the United States 
Pharmacopeia, and for this purpose the method described by Wallis 
(Abstr., 1906, ii, 255) or that of Self (Abstr., 1907, ii, 657) is 
considered suitable. Thymol iodide is particularly difficult to decom- 
pose quantitatively (Gane and Webster, Abstr., 1909, ii, 613), but 
trials show that the following modification of Self’s process gives good 
results. The iodide (0°1 to 0°5 gram) is mixed with ether (10 c.c.), 
V/2-sodium hydroxide in alcohol (20 c.c.), and zine dust (2 grams), and 
boiled under a reflux apparatus during ove hour. Glacial acetic acid 
(10 cc.) and water (200 cc.) are then added, and the mixture again 
boiled during one hour. The reflux apparatus is washed out into the 
flask, and the contents of the latter filtered and the filter washed with 
hot water (30 c.c.). To the filtrate a definite amount of 1/10-silver 
nitrate solution is added, in excess of about 5 e.c. The mixture 
is boiled during ten minutes, 50 c.c. of 10% nitric acid added, and the 
whole again boiled during five minutes. The filtrate from this with 
the washings (30 c.c. of hot water) is cooled, and the excess of silver 
nitrate titrated by standard thiocyanate, using 5 c.c. of a 10% solution | 
of iron alum as indicator. Chlorine in the compound can be determined 
by cal.ulation from the weight of the silver precipitate. T. A. H. 


The a-Naphtholsulphuric Reaction for Dextrose. Laszié von 
UprAnszky (Zeitsch. physiol. Chem., 1910, 68, 88—92. Oompare 
Abstr., 1888, 863).—Concentrated sulphuric acid added to a solution 
of dextrose and a-naphthol produces a violet ring where the two 
liquids meet. 

The green coloration observed by Goldschmiedt (this vol., ii, 555, 
759) in testing urines is probably not due to glycuronic acid, but to 
uitrates or nitrites present in the urine. J.J.8. 


A New Method for Estimating Sugar in Urine. K. A. 
HassE.BAtcn and J. LinpHarp (Biochem. Zeitsch., 1910, 27, 273—295). 
—An alkaline solution of safranine and other dyes is decolorised 
by dextrose and other carbohydrates. For quantitative purposes equal 
parts of a solution of safranine (1 in 10,000) and potassium hydr- 
oxide (1 in 100) are mixed. Two c.c. of this mixture, or more if 
the quantity of sugar in the urine is large, are mixed with a known 
number of drops of a sugar solution, and the mixture is warmed on a 
water-bath. The amount of sugar is estimated by ascertaining the 
number of drops which are required just to decolorise the alkaline 
mixture, which can be standardised by a sugar solution. The authors 
claim that the method has the advantage over other methods in that a 
preliminary separation of proteins is unnecessary, and that the 
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reduction due to substances in the urine other than sugars is only 
about one-quarter of that found in the Bang-titration method. The 
authors also give the results of a large number of sugar estimations 
in normal and pathological urines. The reagents employed do not 
deteriorate on keeping. S. B. 8. 


New Reactions for Salicylic Acid. C. Rercuarp (Pharm. Zentr.-h., 
1910, 51, 743—749).—Numerous new reactions for salicylic acid are 
communicated. Of the more characteristic tests, the following are the 
most important. <A pinch of titanic acid is moistened with sulphuric 
acid and heated for a short time ; it is » ot necessary to effect solution. 
A little salicylic acid is now added, and the whole set aside for a few 
hours. If now a drop of aqueous potassium hydroxide is allowed to 
come in contact with the mixture, a fine orange-red coloration will be 
noticed. Reversely, the test may be used for the detection of titanic 
acid. 

A mixture of salicylic acid and copper sulphate moistened with 
hydrochloric acid when exposed to the air loses its green colour, but 
after some days a reddish-violet coloration appears, resembling the 
biuret reaction for albumin. A concentrated solution of potassium 
ferricyanide turns dark green when mixed with salicylic acid, and, on 
adding a drop of strong aqueous potassium hydroxide, the liquid turns 
a dark green bluish-black, which disappears on shaking ; the colour 
then changes to a slightly green brownish-yellow, - L. pe kK. 


A Source of Error in the Detection and Estimation of 
-Salicylic Acid. Hernrt Petter (Ann. Chim. anal., 1910, 15, 
302—305).—Attention is drawn to the fact that salicylic acid is a 
normal constituent of many fruits, etc. When the presence of salicylic 
acid is detected in an article of food or in a beverage, it is necessary 
to estimate the quantity present in order to ascertain whether the 
sample contains added salicylic acid. The amount present naturally, 
for instance in wine, is about 0°001 gram per litre, whilst it is necessary 
to add from 0°040 to 0°060 gram per li're before the acid has an 
effective preservatiun action. The substance discovered by Backe (this 
vol., i, 225) may al-o be mistaken for salicyli: acid, W. PLS. 


Estimation of Salicylic Acid in Jams, etc. Ta. von Fe.ien- 
BEKG (Zettsch. Nahr. Genussm., 1910, 20, 63—70).—The process 
described is a modification of that proposed by Harry and Mummery 
(Abstr., 1905, ii, 426) ; this method is considered to be untrustworthy, 
owing to the fact that a portion of the salicylic acid volatilises during 
the distillation of the ether, that the lead precipitate occludes 
salicylic acid, that three extractions with ether are insufficient to 
remove all the salicylic acid, and that the latter is contaminated with 
fruit acids which interfere with the colorimetric estimation of the 
salicylic acid. The details of the modified process are as follows: 
Fifteen grams of the sample are mixed with 50 c.c. of warm water, 
the mixture is neutralised with .V-sodium hydroxide solution, and 
treated with 10-a c.c. of sodium citrate solution, @ being the 
q \antity of V-sodium hydroxide solution required for the neutralisa- 
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tion. The sodium citrate solution is prepared by neutralising 35 
grams of citric acid with sodium hydroxide, and diluting the solution 
to a volume of 500 c.c. The mixture is now treated successively with 
10 c.c. of basic lead acetate solution, D 1:24, 10 e.c. of N-sodium 
hydroxide solution, 5 c.c. of N-hydrochloric acid, and 40 ce. of 
saturated sodium chloride solution. The addition of these salts 
prevents salicylic acid being retained in the lead precipitate formed. 
The whole mass is now diluted to a volume of 100 ec.c., filtered, and 
100 c.c. of the filtrate are acidified with 3 e.c. of 20% hydrochloric 
acid and shaken out with five successive quantities of 50 c.c. of ether. 
The united ethereal extracts are then rendered alkaline by the 
addition of 10 c.c. of W-sodium hydroxide solution, and the ether is 
removed by distillation. The residual solution is diluted with water 
to a volume of 50 c.c., acidified with 7 c.c. of 20% hydrochloric acid, 
and a measured excess of W/50-bromine solution is added. (This 
solution is prepared by dissolving 0°57 gram of potassium bromate 
and 2 grams of potassium bromide in | litre of water), After the 
lapse of five minutes, 0°5 c.c. of 10% potassium iodide solution is 
added for every 10 c.c. of the bromine solution used, and the liberated 
jodine is titrated with ’/50-thiosulphate solution. The bromine and 
thiosulphate so!utions must be titrated against cach other under the 
same conditions as to dilution, acidity, etc., as in the actual estimation. 
Each c.c. of N/50-thiosulphate solution corresponds with 0:°00046 
gram of salicylic acid. The reactions taking place in this method of 
titrating the salicylic acid are shown by the formule : 
(1) OH-C,H,°CO,H + 8Br = C,H, Br,-OBr + 4H Br + CO, 

and (2) C,H,Br,-OBr + 2KT=C,H,Br,-OK + KBr+TI,. The excess of 
bromine added is also titrated as iodine, and the difference in the 
quantities of thiosulphate solution used in the actual estimation and 
the blank titration gives the amount of salicylic acid present. 

It was found by experiment that the process yields only 90% of the 
salicylic acid actually present, and that jams contain substances which 
yield bromine-additive compounds, the quantity of these substances, 
expressed as salicylic acid, being about 0°05 gram per kilogram of jam. 
The apparent quantity of salicylic acid, S, in the sample is found from 
the equation: S=0°046 x 7’xa, where 7’ is the titre of the thio- 
sulphate solution, and a the quantity of thiosulphate solution used for 
10 grams of the sample. The actual quantity, a, is obtained from the 
equation : «= S - 0°05 +0°1(S — 0:05). The limit of error of the process 


is +0-001%. W. P. 8. 


Extraction Apparatus. Grorce S. WALPoLe (Chem. News, 1910, 
102, 129—130).—A modified Soxhlet apparatus is described in which 
there are no corks, rubber stoppers, or ground-in joints. The extrac- 
tion flask is provided with a flange in which the outer part of the 
extraction part of the apparatus rests, mercury being placed in this 
flange so as to form a mercury seal. An inner tube is placed in the 
extraction portion of the apparatus, and in this is fitttd a tube for 
holding the extraction thimble or cartridge; the lower part of the 
latter tube is provided with a siphon tube as in the Soxhlet apparatus. 
The condenser is attached by means of a blown-in joint to the top of 
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the outer tube. The extraction thimble may be dispensed with if 
desired, and the material to be extracted packed in the inner tube 
W..F, &. 


itself, 


Fat Extraction Apparatus. WiILLiAm CLacneEr (Analyst, 1910, 35, 
349).—The apparatus consists of a short glass tube, the lower end of 
which is closed by a linen cap ; the substance to be extracted is filled 
into this tube, which is then suspended, open end upwards, in a wide- 
necked flask by means of threads. The flask contains a suitable solvent, 
such as ether, and is placed on a water-bath. The vapour from the 
boiling solvent is condensed on a test-tube inserted through the cork 
closing the flask, and the condensed liquid drops into the extraction 
tube and percolates the contents. The test-tube is provided with a 
supply of cold water, and a small opening in the cork of the flask pre- 
vents excessive pressure of vapour in the latter. A small hole in the 
side of the extraction tube near the top allows the condensed liquid to 
pass from the tube into the flask should the rate of condensation 


exceed the speed at which the solvent percolates the substance. 
WwW. FP. &. 


Detection and Estimation of ‘“‘Saccharin” in Foods contain- 
ing Fats, Starch, and Proteins. Massimo Torre. and E. Piazza 
(Ann. Falsif., 1910, 3, 313—320).—The following procedure is recom- 
mended. for separating “ saccharin ’’ from foods, and for removing fatty 
substances extracted along with the “saccharin.” The sample is 
mixed with sand and a small quantity of calcium hydroxide (liquid 
foods are evaporated to dryness after the addition of the sand and 
calcium hydroxide), and the mixture is extracted several successive 
times with boiling alcohol, a quantity of saturated sodium chloride 
solution being added with each quantity of alcohol. The united 
alcoholic extracts are then filtered, and the filter is washed with a hot 
mixture of alcohol and sodium chloride solution. The filtrate is 
evaporated to a volume of about 70 c.c., 15 c.c. of saturated sodium 
chloride solution are added, and the mixture is shaken several times 
with light petroleum to remove fatty substances, The residual solution 
is next heated to expel all the remaining alcohol, then acidified with 
sulphuric acid, and the “saccharin” is extracted with a mixture con- 
sisting of equal volumes of ether and light petroleum. On evaporating 
the separated solvent, the “saccharin” is obtained as a crystalline 
residue. A substance similar to “saccharin” is sometimes present in 
foods, namely, “dulcin” or “sucrol’’ (p-phenetolecarbamide). It is 
extracted from the food along with “saccharin” as described above by 
means of alcohol, but it is only slightly soluble in the light petroleum- 
ether mixture, and is quite insoluble in light petroleum ; it is entirely 
soluble in ether alone. “Saccharin,” m. p. 223°, may be distinguished 
from ‘“dulcin,” m. p. 173°, from the fact that the former contains 
sulphur. ‘ Dulcin” gives a faint violet coloration when heated with 
mercuric nitrate solution ; this coloration becomes more intense on the 
addition of a trace of lead peroxide. W. P. 5. 
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Bitter Wines and the Acrylic Fermentation of Glycerol. 
EK. Vorsenet (Compt. rend., 1910, 151, 518—520. Compare this vol., 
ii, 738).—Denigés’ reaction (Abstr., 1909, ii, 272, 273) may he 
employed to recognise the presence of acraldehyde in bitter wines, the 
distillate being treated successively with bromine, baryta water, and 
carbon dioxide to convert the aldehyde into dihydroxyacetone. 

The amount of acraldehyde found gives no indication of the amount 
originally formed, since a portion undergoes conversion into acrylic 
acid and resinous products, the latter giving rise to the characteristic 
bitterness. W. O. W. 


The [French] Official Method for Titrating Pyramidone. 
Paut Lemarre (Ann. Chim. anal., 1910, 15, 307—308).—The author 
draws attention to an error in the directions prescribed by the French 
Codex for the titration of pyramidone ; 5 grams of the sample, instead 
of 0°5 gram, should require not less than 20 c.c. of V-acid for neutral- 
isation. He also points out that the titration, using methyl-orange as 
indicator, yields results which vary slightly according to the dilution, 


temperature of the solution, and quantity of methyl-orange added. 
W. P.S. 


Estimation of Creatinine. Prrer Rona (Biochem. Zeiisch., 
1910, 27, 348).—Folin’s colorimetric method can be advantageously 
applied to meat-essences, urine, etc., if the pigment be first removed 
by ferric hydroxide, which does not adsorb the creatinine. SS. B.S. 


Detection of Ornithine in the Cleavage Products of 
Proteins. ALBRecHT Kosset and Fr. Wess (Zeitsch. physiol. Chem., 
1910, 68, 160—164. Compare Abstr., 1909, i, 542).—In the 
absence of lysine, ornithine can, after the removal of histidine and 
argiuine, be isolated readily as picrate, aurichloride, or most readily as 
its benzoyl derivative. In the presence of lysine, it is most readily 
isolated as the picrate, as this is much more readily soluble in water, 
or especially in methyl alcohol, than lysine picrate. 

d-Ornithine monopicrate (Schulze and Winterstein, Abstr., 1902, i, 
231) has m. p. 203—204°, and contains 1H,O. d/-Ornithine mono- 
picrate (Fischer and Raske, Abstr., 1905, i, 863; Riesser, Abstr., 
1907, i, 78) forms large, triclinic crystals and is anhydrous (Riesser 
gives 1°5H,0). 

A dipicrate, C;H,.0,N,,2C,H,0,N,, has m. p. 195°, and does not 
appear to be identical with the products described by Fischer and 
Raske and by Riesser, and is formed to a slight extent when the 
monopicrate is recrystallised. 

dl-Ornithine dipicrolonate, C;H,,0,N.,,2C,,H,0;N,, has m. p. 
235—.236°. 

One hundred c.c. of methyl alcohol dissolve 4:2—4'5 grams of 
dl-ornithine dipicrate and 2°5—3 grams of d/-monopicrate, but only 
0'3—0°4 gram of d-ornithine monopicrate. 

The process of separation from lysine works best with the inactive 
ornithine, and when 7-ornithine is present, it is advisable to racemise 
by means of concentrated sulphuric acid before carrying out the 
separation. J.J.8. 
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Reactions of Alkaloids with Hydrogen Peroxide. Ep. 
SuaEr (Arch. Pharm. 1910, 248, 458—462).—A description is given 
of the colour reactions of many of the alkaloids with a reagent made 
by mixing 1 volume of Merck’s 30% “ perhydrol” with 10 volumes 
of pure sulphuric acid. As a rule, the colour reactions are less 
characteristic than others already known. Quinine, however, pro- 
duces, even in minute quantities, an intense citron-yellow to canary- 
yellow coloration, Nicotine and hydrastine produce intense chocolate- 
red colorations. C. S. 


The Volumetric Estimation of Hydroferro- and Hydroferri- 
cyanic Acids. Ericu Mi.uver and Otro DirrenTHALER (Zeitsch. 
anorg. Chem., 1910, 67, 418—436. Compare Mecklenburgh, this vol., 
ii, 761).—The titration of ferrocyanides with permanganate, the 
accuracy of which has been called in question, gives good results when 
carried out by using a solution containing about 1 gram of the ferro- 
cyanide in 150—200 c.c. of water, adding 20 c.c. of sulphuric acid 
(1:4), and titrating with .V/20-potassium permanganate until the 
colour becomes yellowish-red. Ferricyanides are estimated in the 
same way after reduction with ferrous sulphate in alkaline solution. 

The estimation of hydroferricyanic acid by addition of an excess 
of iodine and titration with thiosulphate in alkali hydrogen carbonate 
solution is inaccurate, owing to the action of the carbonate on iodine 
(Foerster and Gyr, Abstr., 1903, ii, 209), and the use of arsenious acid 
does not give better results. 

Ferricyanides may be accurately titrated in neutral solution, 
containing about 0-7 gram in 50 c.c. of water, by adding 3 grams of 
potassium iodide and 1°5 grams of pure zine sulphate, and titrating 
with thiosulphate and starch immediately after shaking. C. H. D. 


Chemical Tests for Blood. Pui.ir A. Koper, W. G. Lye, and 
J. T. Marswatt (J. Biol. Chem., 1910, 8, 95).—Most observers 
recognise that whilst substances other than blood give a positive. 
reaction with the guaiacum and similar tests, a negative result is a 
proof of its absence. This must be corrected, for solutions of tannic 
ucid or extracts of tea or coffee prevent the occurrence of the reaction 
when a small amount of blood is present in the gastric contents, In 
using the Ewald-Boas test meal, water and not tea should therefore be 


given. W. D. H. 


A New Colorimeter and its Application to the Estimation 
of the Colouring Matter of Blood, Iron, Indican, and 
Creatinine. WiLHELM AUTENRIETH and JOHANN KOENIGSBERGER 
(Miinch. med. Woch., 1910, No. 19, 1—10).—The colorimeter which 
is described and figured is chiefly designed for measurements in 
physiological chemistry. Its advantages are that measurements are 
made by displacement of the comparison vessel, so that no dilutions 
are necessary ; the vessels have parallel walls, and are thus more 
satisfactory than circular tubes, and, further, a very accurate com- 
parison of the two colours is rendered possible by the use of a 
Helmholtz double plate, which abolishes the line of separation, In 
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each case the comparison solutions employed are stable and readily 
reproducible. 

The determination of the proportion of colouring matter and of iron 
in blood, and of indican and creatinine in urine, by means of the 
colorimeter is described in detail, the standard methods described by 
previous observers being used in each case. In the course of the 
experiments it was found that the amount of creatinine secreted in the 
urine in one day varied from 1°7 to 2°3 grams. G. 8. 


Clinical Reagent for Urobilin, Urobilinogen, and Blood. 
Apert Frorence (J. Pharm. Chim., 1910, [vii], 2, 160).—The 
development of colour, which occurs naturally in hemapheic urines on 
keeping is expedited by mixing from 2 to 3 c.c. of the urine with 
twice its volume of a solution of zinc acetate (7°5 grams) in a mixture 
of 50 grams each of pyridine, alcohol, and chloroform. On shaking 
and setting aside, the lower layer remains colourless if no pigments 
are present, fluoresces green if urobilin is present, gradually fluoresces 
green for urobilinogen, is greenish and eventually fluorescent for 
biliverdin, and is rose- or cherry-red if blood occurs in the urine. The 
intensity of the colour may be used to estimate approximately the 
quantity of pigment present. The solutions show well marked 
spectrum bands. 2. & Bs 


Estimation of Hzemapheic Pigments. Abert FLORENCE 
(J. Pharm. Chim., 1910, [vii], 2, 161—163).—The urine is placed in a 
cylindrical bromine tube, one-fifth of its volume of acetone added and 
then granular ammonium sulphate to saturation, and the mixture 
shaken. The acetone dissolves the pigments, and separates as a. 
detinite layer, from which the aqueous liquor may be drawn off. The 
acetone solution is then dried by means of granular ammonium 
sulphate, and on evaporation in a tared vessel leaves, as a residue, the: 
‘total hemapheic pigments.” From this, chloroform removes urobilin,. 
leaving a red acid deliquescent pigment, soluble in alcohol, which does: 
not give a band spectrum and does not fluoresce with zine salts. 

T. A. H. 


Detection of Blood with Guaiacum Resin with the Aid of 
Sodium Perborate. Bruno Barpacu and Sieemunp SILBERSTEIN 
(Chem. Zeit., 1910, 34, 814—815).—To 5 c.c. of the liquid to be 
examined (urine, for instance) are added a few drops of cold saturated, 
freshly prepared tincture of guaiacum, and then 1 c.c. of powdered 
sodium perborate, followed by 10 c.c. of- 30% acetic acid. After 
shaking, the test-tube is sharply inclined, and a little alcohol is carefully 
poured over the surface of the liquid. If blood is present, a blue or 
bluish-green coloration will be noticed at the place of contact within 
five minutes. 

Guaiacum resin which has turned greenish or bluish-green either on 
the surface or throughout the mass should not be used. L. ne K, 


A Delicate Reaction for Glue. Eucrn Scumipr (Chem. Zeit., 
1910, 34, 839).—The reagent consists of a solution of 3 grams of 
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ammonium molybdate in 250 e.c, of water and 2d c.c. of nitric acid, 
D 1:2. 

This reagent is particularly suited for the detection of glue in 
fabrics. The sample is boiled with water, the solution is concentrated 
on the water-bath, and then treated with the reagent, which will cause 
« heavy white precipitate. Other substances used in dressing fabrics, 
such as gum arabic, decoction of linseed, etc., only give a turbidity, 
but no characteristic precipitate. L. DE K, 


Urine Colorations. ©. J. Reicuarp (Pharm. Zeit., 1910, 55, 
638).—When applying the nitric acid boiling test to urines, the 
author prefers using a nitric acid, D 1:12. At first this is added 
until the urine has a decided acid reaction, and then during the 
boiling more acid is added until the coloration no longer increases. If 
acid of greater strength is used, the coloration is in danger of being 
destroyed. 

The colour reaction is due, not only to the action of the acid on the 
existing colouring matters of the urine, but also to carbohydrates and 
mucin if present. The colouring matters formed, including humin 
substances, may be for the greater part removed by shaking with amyl 
alcohol, L. pe K, 

A Simple Estimation of Trypsia and the Law of Trypsin 
Fermentation. ALrexanperR Patiapin (Pfiiger’s Archiv, 1910, 134, 
337—364).—A proteim such as fibrin or glue is dyed before im- 
mersion in the trypsin solution. As fermentation proceed-, the 
solution becomes coloured proportionately to the amount of protein 
dissolved, and an estimation of the amount of trypsin present is 
effected by colorimetric comparison with the result of a similar 
fermentation by a kuown amount of trypsin in the same time. 
The dyeing of the protein is best effected with “spirit blue, blue 
shade” (Farbenfabriken vorm. F. Bayer & Co.). The method has 
ulso been employed to determine the law according to which trypsin 
fermentation proceeds, as this has been the subject of conflicting 
statements. It has been found that in the case of the fermentation 
of a solid protein, or of glue, when care is taken that the surface of 
contact of solid and solution always remains the same size, the 
amount fermented is nearly proportional to the cube-root of the square 
of the amount of ferment present. When the protein is powdered, 
or enclosed in Mett tubes, the amouct fermented is more nearly 
proportional to the square root of the amount of ferment in the 
solution, whilst when the protein is in solution the amount hydrolysed 
is simply proportional to the quantity of ferment present. The latter 
result confirms that of Gross (compare Abstr., 1908, i, 22), and was 
vbtained by his method. kB. V.8 &~ 
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Solutions. I. Relations between Density and Refractive 
Index in Binary Mixtures. F. Scuwers (Bull. Soc. chim., 1910, 
[iv], '7, 875—882),—Pulfrich’s formula, (D — D,)/D=a(N — N,)/N, ex- 
pressing the relationship between change of volume and change in 
refractive index from the calculated values for any binary mixture of 
liquids, does not admit of an absolute comparison between the two 
changes, since in devising the formula Pulfrich introduced the density 
value in arriving at the refractive index contraction, Vy. The author 
suggests instead the relation: C,=AC», where C,=100(n —n,)/n, 
nm being the observed refractive index of the mixture and n, the 
calculated value, and C,=100(D—D,)D, D being the observed specific 
gravity and D, the calculated value. The value of A has been deter- 
mined for mixtures of water with alcohol, acids, aldehydes, ketones, 
glycols, hydroxy-acids, esters, ethers, amines, cyclic compounds, etc., 
and from the results obtained the following conclusions are drawn. 
The value of A for a mixture of two given liquids is independent of 
(1) the concentration of either constituent, (2) the wave-length of the 
light used, and (3) to a certain extent of the temperature of observ- 
ation. It is specific for each mixture, and its magnitude is dependent 
on the molecular volume and structure of each constituent. 

These observations lend no support to the “hydrate” theory of 
solution, since if “hydrates ” were formed it is inconceivable that A 
would be independent of the concentration of each constituent in a 
given binary mixture. 

When a substance undergoes change in volume (by compression, 
polymerisation, or fusion), the change in refractive index exhibits a 
relation to the change in volume, which is peculiar to each substance 
and depends on its constitution. T. A. H. 


Fluorescence and Band Spectra of Oxygen. WALTER 
SreusBine (Ann. Physik, 1910, [iv], 33, 553—584).—It has been found 
that oxygen exhibits three banded emission spectra, one of which lies 
in the region extending from the red to the greenish-yellow rays, 
whilst the others are in the ultra-violet. Detailed observations 
relating to the three spectra are recorded. The first ultra-violet 
spectrum, which has usually been attributed to water-vapour by 
previous observers, is shown to be characteristic of oxygen. The 
bands of this spectrum, in the neighbourhood of 185yy, were 
repeatedly obtained under conditions which seemed to ensure the 
absence of water vapour. These conditions were such that the 
strongest hydrogen lines are not visible, and the author concludes 
that the first ultra-violet spectrum exhibited by tubes containing 
oxygen cannot be due to water vapour. 

The experimental data are discussed from the point of view of Stark’s 
electron theory. H. M. D, 
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Dispersion of Light by Potassium Vapour. P. V. Bevan 
(Proc. Roy. Soc., 1910, 84, A, 209—225).—In continuation of previous 
experiments (compare Abstr., 1909, ii, 783; this vol., ii, 87) on the 
dispersion produced by potassium vapour, quantitative measurements 
have now been made for different wave-lengths. The observed devia- 
tions extend over the whole of the visible spectrum and for a consider- 
able distance in the ultra-violet. Strong absorption takes place at the 
lines of the principal series, and anomalous dispersion is found in 
the neighbourhood of these lines. This phenomenon has _ been 
investigated for seven of the pairs forming the principal series lines. 
As the pairs in this series get closer together with diminishing wave- 
length, the dispersion effects can only be seen outside the lines forming 
a pair, and a lack of symmetry in the dispersion curves is found which 
corresponds with the different intensities of the lines forming the 
pair. The quantitative data are discussed in reference to Sellmeier’s 
theory. 

In regard to the natural periods which correspond with the series 
lines, it is suggested that these are not due to the atom itself, but to 
differentiated forms of the atom exhibiting real differences in physical 
properties. H. M. D. 


Series Spectrum of Mercury. S. R. Miter (Phil. Mag., 1910, 
[vi], 20, 636—642).—It has been found that the photographie records 
of the spectrum of the mercury are in a vacuum show no trace of the 
continuous back-ground even when the time of exposure is more than 
fifty times as long as the normal exposure suitable for registration in 
the case of the mercury arc in air. These records show a large 
number of lines which have not been observed previously. 

The wave-lengths of the lines of the principal series down to m= 16 
in Rydberg’s formula, and of the diffuse and sharp series down to 
m=16 and m=14 respectively, have been measured. The data are 
utilised to show the accuracy of Rydberg’s empirical law, according to 
which the difference of the frequency of the convergence limit of the 
priucipal series and that of the common limit of the sharp and diffuse 
series is equal to the frequency of the first’line of the sharp series. 

The agreement is such as to indicate the absolute accuracy of 
this law. H. M. D. 


Influence of Pressure on the Absorption of Ultra-red Radia- 
tion by Gases. Eva von Banr (Ann. Physik, 1910, [iv], 33, 
585—597).—In continuation of previous measurements (Abstr., 1909, 
ii, 630) of the dependence of the ultra-red absorption on the pressure, 
experiments have been made with sulphur dioxide, hydrogen chloride, 
nitrogen peroxide, ozone, benzene, and methylalcohol. As in the case 
of the gases examined previously, the absorption of the first four 
substances increases as the total pressure on the gas is raised, and 
tends towards a constant maximum value. For benzene and methyl 
alcohol, on the other hand, the absorption is independent of the 
pressure between 5 and 760 mm. ‘The collected data indicate that, in 
general, the pressure at which maximum absorption is reached 
diminishes as the size of the molecules of the gas increases, 
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Experiments with nitrous oxide show that a change of pressure, not 
only influences the quantity of the absorbed radiation, but also brings 
about a change in the character of the absorbed rays. ‘This variation 
in the nature of the absorbed radiation is inconsiderable, except at 
lower pressures. H. M. D. 


A New Radiant Emission from the Spark. Rozserr W. Woop 
(Phil. Mag., 1910, [vi], 20, 707—712).—When a condenser spark 
passes between aluminium electrodes screened by a metal strip, 
although nothing is visible to the eye, a photograph taken with a 
quartz lens shows that the air round the spark is glowing with ultra- 
violet light for a very short distance. This was shown not to be due 
to fluorescence of the air caused by the absorption of Schumann waves, 
or to scattering of the light of the spark by air or dust. The light 
given out by the emission is embraced between the wave-lengths 
of 300 to 310, and its spectrum consists of two broad bands, one very 
strong, the other weaker, identical with the ‘“‘ water bands” of the 
oxyhydrogen flame. In addition are three lines at 3576, 3537, and 
3369, identical with those attributed by Eder and Valenta to nitrogen 
in the spectrogram of the spark between wet carbon poles. No differ- 
ence was observed whether the spark took place in dry or moist air, 
but in oxygen there was practically no emission, whilst in nitrogen it 
was much brighter and extended a greater distance. No substance 
has been found transparent to the emission itself. A jet of oxygen 
killed the emission, but in a jet of nitrogen the emission shot out much 
further and was of greater intensity. The emission appears to be shot 
out with very high velocity, for it is not affected by air currents. The 
new emission appears of great importance in connexion with the 
origin of the so-called “ water-bands,” and it is possible it may be 
identical with the “ Entladungsstrahlen.” F. 8. 


Rotatory Power of Tartaric and Malic Acids in Presence 
of Ammonium Molybdate and Sodium Phosphate. G. Maprerna 
(Atti R. Accad. Lincei, 1910, [v], 19, ii, 130—138).—Seeking an explana- 
tion of the phenomena observed in connexion with the precipitation of 
ammonium phosphomolybdate in the presence of organic acids (this 
vol., ii, 804), the author has repeated and extended the work of 
Gernez (Abstr., 1889, 859, 1147), more especially in order to obtain 
indications as to whether the phosphate radicle enters into the organic 
complex. He confirms the results of Gernez as regards the rotatory 
power of tartaric acid in the presence of ammonium molybdate. Rise 
of temperature affects the rotatory power differently at different con- 
centrations. The concentrations at which a decrease is observed are 
those at which a precipitation of phosphomolybdate can be effected. 
Sodium phosphate does not affect the rotatory power of tartaric acid to 
any marked extent, its influence being in fact no greater than that of 
sodium or ammonium chlorides. The action of sodium phosphate and 
ammonium molybdate together is similar to that of the latter substance 
alone, so that it is probable that the complex substances in solution 
involve only the acid and the molybdate. The results obtained with 
milic acid were similar, The author fiuds reison to doubt the states 
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ments of previous workers as to the composition of the complex 
compounds present in these solutions. BR. VY. 5. 


Action of Quinones and their Sulphonic Derivatives on 
Photographic Images from Silver Salts. Avauste Lumikre, 
Louis Lumibre and AupHonse Sevewetz (Compt. rend., 1910, 151, 
616—618).—p-Benzoquinone and its sulphonic derivative act as 
“reducing ” agents in acid solution towards the negative photographic 
image. A solution containing 2% of p-benzoquinone and 0°5% of 
sulphuric acid is recommended for use in photography. This bleaches 
the opaque portions of the image more rapidly than the half tones. 
The reaction is explained by the equation : 

C,H,0, + H,SO, + 2Ag=C,H,(OH), + Ag,SO,. 
In the presence of an alkali chloride or bromide, however, p-benzo- 
quinone produces strong intensification. The effect is less marked in 
the case of the sulphonic derivative. The solution recommended 
contains 0°5% of p-benzoquinone and 2°5% of potassium bromide. The 
reaction is represented as: 2C,H,O, + 2K Br + 2Ag + H,O=C,H,(OK), + 
C;H,(OH), + Ag,OBr,. W. O. W. 


Temperature-coefficient of the Bleaching of Colouring 
Matters in the Visible Spectrum. B. Scuwszorr (Zeitsch. Photo- 
chem., 1910, 9, 65—70).—The influence of temperature on the rate of 
bleaching of cyanine, pinachrom, pinaverdol, and pinacyanol when 
exposed to light of known wave-length bas been investigated. Fora 
rise of 10° the increase in the rate of bleaching was found to vary 
from 1°036 to 1:084. These temperature-coeflicients are the smallest 
which have yet been observed in connexion with photochemical 
changes. H. M. D. 


Acceleration of the Bleaching of Colouring Matters by 
Aromatic Compounds. Gorrrrizp KtmMeEt. (Zeitsch. Photochem., 
1910, 9, 54—60).—The increased sensitiveness of colouring matters 
towards light in presence of certain aromatic compounds has been 
measured by means of Vogel’s actinometer, using specially prepared 
chromate paper as a comparison standard, Observations were made 
on cyanine, methylene-blue, and erythrosin, the substances added 
being anethole, eugenol, isoeugenol, safrole, isosafrole, propenylpbenol, 
and vinylanisole. To obtain comparable results, these were added in 
such quantity that the molar concentration of the sensitiser in 
the exposed collodion or gelatin film wasin all cases twenty-five times 
as large as that of the colouring matter. From the tabulated results 
it is found that safrole and isosafrole lower the light sensitiveness of 
all three colouring matters. The other five substances accelerate 
in general the rate of bleaching, and the sensitising influence of the 
members of the group increases as the molecular weight decreases. 

Experiments are described in support of the view that the bleaching 
is due to an oxidation process, and that the active substances accelerate 
the bleaching by acting as oxygen carriers. H. M., D. 
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The Probability Variations in the Distribution of a-Particles. 
Ernest RutwerForD and Hans Geicer [with a note by H. Bateman] 
(Phil. Mag., 1910, [vi], 20, 698—707).—The object of the experi- 
ments was to see whether the rate of emission of a-particles was 
governed by the laws of probability, or whether the expulsion of one 
a-particle might not precipitate the disintegration of a neighbouring 
atom. The scintillations from the a-particles of a polonium source 
were observed by eye, and recorded on a chronograph tape by closing 
an electric circuit by hand at the instant of each scintillation. Two 
thousand scintillations a day were counted for five days, and the 
chronograph records examined. The differences between, the number 
of scintillations observed, in successive one-eighth, one-quarter, and one 
minute intervals respectively,and the true average number (total number 
divided by total number of intervals) were compared with the expression 
deduced by Bateman from the theory of probability. If a be the true 
average number of particles observed in any interval, the probability 


that n a-particles are observed in the same interval is 2 ,€*. The agree- 
n! 


ment between theory and experiment was found to be practically 
perfect, especially for the one-eighth minute intervals, and there is no 
evidence of greater variations than would be expected from a random 
distribution. F. 8. 


Rate of Emission of a-Particles from Uranium and its 
Products. J. N. Brown (Proc. Roy. Soc., 1910, A, 84, 151—154).— 
The number of a-particles emitted from pitchblende films of known 
weight per unit area has been determined by the scintillations pro- 
duced in zine sulphide. For thin enough films the number was 
proportional to the thickness, so that the total number emitted per 
gram per second could be calculated. The percentage of uranium in 
the pitchblende was determined. Per gram of uranium in the pitch- 
blende the number emitted per second was 7:36 x 10*, in fair agree- 
ment with the number, 9°25 x 104, calculated from Rutherford’s value 
for radium. F. 8. 


The Number of a-Particles Emitted by Uranium and 
Thorium and by Uranium Minerals. Hans Geicrr and Ernest 
RutnHerForD (Phil. Mag., 1910, [vi], 20, 691—698).—The number of 
a-particles emitted per second from one gram of uranium, calculated 
from the number emitted by radium and the ratio between uranium 
and radium in minerals, is 11,600, if each uranium atom emits one 
a-particle. On Boltwood’s view (Abstr., 1908, ii, 454) that two 
a-particles per atom are emitted by uranium, and one from each of the 
subsequent a-ray products, the calculated number of a-particles emitted 
per second from an old mineral containing 1 gram of uranium is 96,700. 
The number has been experimentally determined by counting the 
scintillations produced on a zinc sulphide screen from very thin films 
of material. The scintillations from uranium are much fainter and 
more difficult to count than from the uranium minerals and from 
thorium. Films of pure uranoso-uranic oxide, selected Joachimsthal 
uraninite, and thorium oxide, five weeks old, from thorite, prepared by 
Boltwood, were employed, The number of a-particles per second per 
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ram of uranium or thorium were for these three preparations 
23,700, 96,000, and 27,000 respectively. These represent the mean 
values, corrected for defects of the screen, escape of emanation from 
the uraninite, and decay of radio-thorium in the thorium oxide. These 
experiments confirm the view that uranium alone gives two a-particles, 
all its products giving only one per atom disintegrating. The agree- 
ment between the calculated and experimental numbers is closer than 
could be expected. It was observed that the scintillations from 
ionium were as bright as, if not brighter than, those from uranium, 
showing that the range of the a-particle from the latter is not greater 
than that of ionium (2°8 cm. of air), which is the lowest hitherto 
measured. A preliminary measurement of the range of the uranium 
a-particle gave 2°7 cm. F. S. 


The Scattering of Homogeneous 8-Rays and the Number 
of Electrons in an Atom. J. Arno_tp Crowruer (Proc. Roy. Soe., 
1910, A, 84, 226—247).—The fact that f-rays are scattered in a 
thickness of material far too small to effect the velocity of the rays 
renders experiments on scattering more simple theoretically than those 
on absorption. The results are interpreted of the theory of J. J. 
Thomson (Camb. Phil. Soc. Proc., 1910, 15, v), which is borne out in 
all points. Homogeneous f-rays from a radium source, produced in 
the manner previously described (compare this vol., ii, 672), are 
scattered by screens of various materials and thickness, and, by means 
of stops of various sizes, the scattered rays are confined to a known 
angle, and pass into an ionisation chamber so shaped that the paths 
of all rays through it are similar, The following results deduced from 
the theory were experimentally established: (1) for rays of given 
velocity and cone of given angle the intensity of the radiation, J, 
varies with the thickness, ¢, of material traversed according 
to the formula: J/J,=1- ¢*", where & is a constant ; (2) ¢/ J/t,= 
constant, where ?,, is the thickness necessary to cut down to one-half 
the radiation through a stop of angle 4; (3) mv2/ ,/t,,=constant, 
where mv”, twice the kinetic energy of the rays, is obtained from the 
magnetic deflexion. In addition, the results lend themselves to a 
calculation of the number of electrons in an atom, which is found to 
be three times the atomic weight for all atoms examined on the 
assumption that. the positive electricity within the atom is not in an 
electronic condition, but uniformly distributed. An important experi- 
ment showed that homogeneous f-rays, when passed through only 
0-001 cm. of platinum, are completely scattered, and are then absorbed 
by aluminium exponentially, whereas the absorption in aluminium 
alone is quite different, the curve having two inflexions in opposite 
directions, making the middle part nearly linear, as Wilson found. 
The view is taken that completely scattered homogeneous f-radiation 
is exponentially absorbed. FS. 


Influence of the Temperature on the Change of Radioactive 
Substances. II. MHeimnrica W. Scumipr and Pavunt Crrmack 
(Physikal. Zettsch., 1910, 11, 793—800, Compare Abstr., 1909, ii, 9). 
—The changes in B-rays from a quartz tube containing radium during 
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and after heating in a platinum-foil furnace at 1200° to 1300° have 
been exhaustively examined, and, amid much irregular variation, 
certain generalities have transpired. The y-rays throughout in all 
the experiments show absolutely no definite change in intensity, while 
the B-rays, on heating the tube, suddenly increase to a maximum, 
remain constant during the heating (usually one-half to one hour), 
then, on cooling, very rapidly and steadily decrease to the value before 
heating, then increase in three hours to the value during heating, and 
finally, after many days, return to the value before heating. These 
results are attributed to (1) the gasification of the products radium- 
A, -B, and -C by the heating, whereby the absorption of B-rays, which 
takes place in the radium itself when these products are formed within 
it, no longer occurs ; (2) the sudden adsorption into the mass of the 
radium again of these products on cooling ; (3) the formation in three 
hours of a new set of products on the walls of the tube and not within 
the radium, due to the complete expulsion of emanation from the 
radium during heating ; (4) the decay of this emanation with the four- 
day half-period, and the re-growth of fresh emanation and products 
within the radium as initially. All the quartz tubes after repeated 
heatings became porous, and allowed emanation to escape, but some 
tubes lasted far better than others. The 8-rays of uranium-X were 
also examined similarly to those of radium, but apart from initial 
changes, due to the heat altering the distribution of the substance, no 
definite changes occurred. The conclusion is arrived at that none of 
the experiments prove any direct influence of temperature on the rate 
of transformation of a radioactive substance. F. 8. 


The Consequences of the Corpuscular Hypothesis of the 
y-and X-Rays, and the Rangeof B-Rays. Wu.1am H. Braae (Phil. 
Mag., 1910, fvi], 20, 385—417).—The paper reviews exhaustively the 
present state of knowledge of the ionisation, penetration, reflexion, 
scattering, transformation, etc., of cathode-, X-, a-, B-,and y-rays from 
the point of view of the “corpuscular ” or “ entity ” hypothesis, which 
recognises that each type of radiation consists of individual entities, to 
be followed, each by itself, from its origin through all its changes of 
direction and sometimes changes of form (conversion of cathode- into 
X-rays, of y- into B-rays) until its gradually diminishing energy 
becomes too small to be detected. A method is described of deter- 
mining the average range of B-rays in various substances, defined as 
the average weight of substance crossed by the B-ray, when its zig-zag 
path is straightened out, before it disappears. It is deduced 
theoretically that the relative ionisations inside similar vessels of 
different materials, thick enough in the walls to prevent B-rays pene- 
trating them, exposed to a constant stream of y-rays, gives the relative 
average ranges of the B-rays in the metals. Results so obtained by 
H. L, Porter show the greatest range in lead and the least in card. 
The greater apparent absorption in lead than in other substances is 
due to the more zig-zag character of the path of the B-ray in lead, the 
total length of path (in weight units) being actually the greatest in 
lead. The view is strongly upheld that y- and X-rays do not ionise 
gases directly at all, but only through first being transformed into 
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B- or cathode-radiation. The chief evidence against the corpuscular 
theory is from the work of Barkla on polarisation of X-rays, which, 
however, is considered a much more simple phenomenon than the 
polarisation of light, and one not necessarily calling for a wave-motion 
explanation. The attempt is made to explain the homogeneous 
secondary X-radiation of Barkla by a double transformation, first of 
primary X-rays into cathode-rays, and, secondly, the reconversion of the 
latter into “ secondary ” X-rays, the existence of a critical speed being 
assumed, which it is necessary for a cathode-ray falling on an atom to 
possess in order to produce an X-ray. F. 8. 


Typical Cases of Ionisation by X-Rays. Caartes G. BARKLA 
(Phil. Mag., 1910, [vi], 20, 370—379).—The relative ionisations in 
air, carbon dioxide, and ethyl bromide produced by the homogeneous 
secondary X-rays from twelve elements with atomic weights lying 
between iron and antimony have been studied. The iron radiation 
was seventy times more easily absorbed than that from antimony, and 
throughout the whole range of penetrating power the ionisation in 
carbon dioxide was proportional to that in air, being about 1°4 times 
greater. 

Similar results hold for other gases less dense than carbon dioxide, 
For ethyl bromide and air the proportionality held for radiations not 
more penetrating than the bromine radiation. For more penetrating 
secondary X-rays the relative ionisation of ethyl bromide rises suddenly 
to over three times its previous value, and then more slowly with 
increasing penetrating power to between five and six times, These 
results are similar to those previously found for the absorption of the 
radiations. Similar variations occur in the ionisations in vapaurs 
of methyl iodide, stannous chloride, and selenium chloride at 
the particular penetrating power characteristic of iodine, tin, and 
selenium, while carbon, hydrogen, and chlorine give no characteristic 
secondary X-radiation, No anomalous cases of X-ray ionisation have 
been observed. The penetrating power of the characteristic secondary 
X-radiation emitted by the constituent elements of the gas determine 
the way in which the ionisation depends on the penetrating power of 
the ionising radiation. 


The Accumulation of Helium in Geological Time. IV. Rosertr 
J. Srrutr (Proc. Roy. Soc., 1910, A, 84, 194—196. Compare this vol., 
ii, 175),—-Several examples of Archean rocks show a higher ratio of 
helium to radioactive matter than thorianite. The minimum age 
indicated by the helium ratio for sphenes from Archean rocks is about 
700 million years. A sphene from the recent volcanic rocks of the 
zaacher Sea showed a helium ratio at least two thousand times less. 
An explanation for the anomalous case of beryl which contains helium 
out of all proportion to its radioactive content, due to Boltwood, is 
that in the crystallisation of the beryl one of the longer-lived products 
of disintegration, as radium, ionium, etc., has separated also, of which 
after a few thousands of years nothing would be recognisable but the 
helium to which it had given rise. F. 8, 
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The Absorption of Radium Emanation by Cocoanut 
Charcoal. Joun Satrertey (Phil. Mag., 1910, [vi], 20, 778—788). 
—The first point tested was whether the same fraction of radium 
emanation, whatever the amount may be, is absorbed by charcoal when 
the experimental conditions are the same. For solutions of strengths 
3 =x 107° and 6 x 10~® gram of radium, but not for stronger solutions, 
proportionality between the emanation retained and the amount of 
radium present held good, justifying the method previously employed 
(Abstr., 1908, ii, 918). With a steady source of emanation the fraction 
absorbed decreases with the length of the experiment, as though the 
charcoal became saturated. The humidity of the air stream made no 
difference. A constant air stream was sent through two charcoal tubes 
in series. The ratio of the amount of emanation absorbed in the 
second to that in the first rose with the time of experiment. With 
tubes 8 sq. cm. in cross section containing 30 cm. length of coarsely 
powdered cocoanut charcoal, and an air stream 0°5 litre per minute 
continued twenty-one hours, 62 per cent. of the total emanation is 
absorbed. For air streams 0:11, 0:25, and 0°80 litre per minute, the 
fractions absorbed were respectively 0°86, 0°73, and 0:23. F. S. 


The Relation between Uranium and Radium.  V. 
FreDERIcK Soppy (Phil. Mag., 1910, [vi], 20, 340—342),—The rate of 
growth of radium in the three uranium solutions, which previously 
had proceeded according to the square of the time (compare this vol., 
ii, 10), has since not been maintained, and it has been found that the 
constant of the electroscope employed has changed, the instrument 
now being about 10% more sensitive than at first. Previous 
estimates of the period of the parent of radium (ionium) are therefore 
in error, the data still only affording the means of calculating the 
minimum period of the long-lived intermediate substance, assuming 
there is but one, and not as proving the production of radium from the 
uranium, The minimum period from present results is 35,000 years, 
and the true period may be much greater. A method of obtaining an 
upper limit for the period from a study of the intensely active ionium 
preparations separated from thirty tons of pitchblende by the Austrian 
Government is given. F.S. 


The Rays and Products of Uranium-X. II. Frepericx 
Soppy (Phil. Mag., 1910, [vi], 20, 342—345).—The preparations of 
uranium-X previously described (this vol., ii, 10) have now been under 
observation for periods of a year to eighteen months, and in none has 
there been any increase of the initial a-radiation present, which is 
ascribed to an impurity present from the start in the uranium. This 
is in agreement with the revised estimate for the minimum period of 
ionium (compare preceding abstract), for if this is greater than 35,000 
years the detection of the ionium ‘produced from the uranium-X by 
means of its a-rays would not be possible with the arrangements 
employed. The proportion of B-rays in the radiation of uranium 
possessing an apparent value for Hp above 8640 is given as 1/75Uth. 
Tests to see whether actinium is produced from the uranium-X pre- 
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parations have so far given negative results. Actinium is present in all 
the preparations, but it is ascribed to initial impurities in the uranium. 
F. 8. 


The Ratio between Uranium and Radium in Minerals 
Freverick Soppy and Rurn Pirrer (Phil. Mag., 1910, [vi], 20, 
345—349).— Determinations are given of the ratio of radium to uranium 
in autunite and thorianite (compare Mile. Gleditsch, Abstr., 1909, 
ii, 714). The ratio for thorianite was found to be only 3% 
higher than for Joachimsthal pitchblende, while for autunite (of 
Portuguese origin) it was very low, béing only 44°5% of that of pitch- 
blende. The natural explanation is that autunite is of such recent 
formation that the uranium-radium series is not yet in equilibrium. 
The specific a-activities of the oxides of uranium separated from 
autunite, pitchblende, and thorianite were practically the same, which 
excludes the possible explanation that the variations in the uranium- 
radium ratio are due to two successive slow a-changes in uranium 


itself, F.S. 


Selective Photo-electric Effect of Potassium Mercury Alloys. 
Ropert Pont and P. PrinesHerm (Ber. Deut. physikal. Ges., 1910, 12, 
697—710. Compare this vol., ii, 379—-472).—The photo-electric 
sensitiveness of potassium amalgams of varying composition has been 
investigated. Amalgams containing 2°5 to 173 atoms % of 
potassium do not exhibit the selective effect at A=436 up» which is 
characteristic of potassium. This selective action is, indeed, no longer 
found in the case of either liquid or solid alloys containing as little as 
21 atoms % of mercury. 

For alloys containing from 17 to 70 atoms % of potassium 
a selective effect has been found in the neighbourhood of A= 386 pu, 
and for alloys which contain from 5 to 10 atoms % of potassium 
it is probable that there is a further characteristic photo-electric effect 
at about A=313 py. The selective effect at A 386 up is supposed to be 
due, at any rate in the case of the solid alloy, to the compound KHg. 

H. M. D. 


The Ionisation Produced by the Splashing of Mercury. 
J. J. Lonspate (Phil. Mag., 1910, [vi], 20, 464—474).—The ions 
produced by splashing have been usually examined for volatile liquids, 
and have been found to move with very small velocity. Hence mercury 
was tried to see if this was due to condensation of vapour on the ions. 
The results were found to be independent of electrification of the 
mercury and of its purity, but depended on the nature of the splash- 
plate. With iron the positive ions were in great excess. Cleaning the 
plate did not much affect the positive ionisation, but reduced the nega- 
tive. Platinum gave smaller positive and negligible negative, mercury 
negligible positive but larger negative, ionisation. The minimum 
mobility of the ions with iron splash-plate was 0:013 (cm. per volt-cm.) 
for the positive and 0-004 for the negative. But in the former case 
the saturation curve showed a second maximum, due either to ions of 
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smaller mobility or to neutral doublets broken up by the action 
of the field. The latter explanation was favoured by further 
experiments, negative ions in seme cases being initially absent, but 
produced in the gas by the application of a field. The negative ions 
appear to arise altogether from the breaking up of the doublets. By 
varying the height of fall of the mercury, it was found that no slow 
positive ions and no negative (therefore no doublets) are produced 
when the height is below 21°5 cm. ‘The saturation curves, when 
heated aluminium phosphate or lime was used as the source of the 
ionisation, showed similar peculiarities for the positive ions. fF. 8. 


Specific Change of the Ions Emitted by Hot Substances. II. 
Owen W. Ricnarpson and E. R. Hucsirr (Phil. Mag., 1910, [vi], 20, 
545—559. Compare Abstr., 1908, ii, 1009).—The ratio of the charge 
to the mass for the positive ions emitted by heated metals has been 
determined for platinum, palladium, gold, silver, copper, nickel, iron, 
osmium, tantalum, tungsten, brass, ‘‘ nichrome,” and steel. From 
this the mass of the ion in terms of the hydrogen atom as unity is 
deduced, on the assumption that unit charge is carried. A correction 
reducing the values to 0°62 of the experimental is made, because the 
value for the negative ion from platinum found by the same apparatus 
and method was wrong to this extent. The general result is to show 
that the mass of the positive ion from all substances is of the same 
order, the mean value being 23°3. Some of the substances proved 
difficult on account of irregularities in the ionisation, and because the 
initial value was different from the values after some heating. The 
suggestion is made that the positive ionisation is due to sodium as a 
common impurity in all the metals, F. 8. 


Positive Electrification due to Heating Aluminium Phos- 
phate. <A. E. Garrett (Phil. Mag., 1910, [iv], 20, 573—591).—When 
aluminium phosphate is heated at about 1200°, large numbers of positive 
ions are emitted, and this phenomenon has been investigated by 
measuring the conductivity imparted to the surrounding gaseous 
atmosphere. The emission effect decays with time, and the activity of 
the substance at any moment can be represented by an expression of 
the form : A(e-1t — e-A2t) + B(1 —e-st). During the first portion of 
the period of decay, the nature of the surrounding gas and the traces 
of water present in the active substance have a marked influence on 
the form of the decay curve. Thisis no longer evident when the steady 
state has been reached. 

For a given temperature, the current due to the positive ions has a 
maximum value for a particular pressure; this pressure diminishes as 
the temperature is raised. At constant pressure the relationship 
between the current and the absolute temperature can be expressed 
satisfactorily by means of Richardson’s formula. 

Measurements of the value of e/m show that the smallest positive 
ions, which are emitted at the lowest pressures, are comparable in size 
with the hydrogen atom. In consequence of the high velocity of the 
ions at low pressure, even in the absence of an external field, a tube 
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containing strongly heated aluminium phosphate can be used as a 
rectifier for alternating currents, 
Observations are also recorded which seem to show that neutral 


doublets as well as ions are emitted by the heated substance, 
H. M, D. 


The Hlectrical Conductivity of Liquid Alloys. Karu 
BornEMANN and Paut Miuuer (Metallurgie, 1910, '7, 396—402).— 
Very few data exist as to the electrical conductivity of liquid alloys. 
The experiments described have been made in glass or quartz tubes, 
heated in an oil-bath or an electric furnace, according to the tempera- 
ture required. Iron, platinum, or carbon electrodes are used, auxiliary 
electrodes being introduced in quartz tubes at different points for the 
measurement of the fall of potential. 

The liquid alloys of sodium and potassium give a conductivity- 
concentration curve which exactly resembles that typical of a 
continuous series of solid solutions, such as gold and silver. The 
conductivity of each liquid metal is lowered by the addition of the 
other, and the curve has a well-marked minimum. There is no 
indication of the compound Na,K, the existence of which is shown 
on the freezing-point curve as a change of direction, and it therefore 
appears that this compound is much dissociated in the molten alloys. 

On the other hand, liquid alloys of lead and tin exhibit a 
conductivity which varies with the concentration in an almost 
perfectly linear manner. The curves of temperature-coefficients of 
the conductivity follow a similar course to the conductivity curves. 

Sodium amalgams exhibit a depression of conductivity at both ends 
of the series, rising to an intermediate maximum at a point corre- 
sponding with the compound NaHg,, which probably exists in the 
liquid in a largely undissociated condition, as evidenced by the very 
high freezing point of the compound in comparison with those of its 
components. A similar, but less marked, maximum is caused in the 
amalgams of potassium by the compound KHg,. A new criterion 
for the existence of compounds in solution is thus obtained. 

Observations on dilute amalgams show that the conductivity of 
mercury is lowered by the addition of either of the alkali metals, but 
the older observations, that the conductivity is raised by the addition 
of other metals, are confirmed. The abnormally low temperature- 
coefficient of mercury (0°001) was attributed by Liebenow to the 
presence in the liquid of two or more different kinds of molecules, 
giving it the properties of an alloy. In accordance with this view, 
the addition of the alkali metals, which form compounds with 
mercury, and thus increase the number of complex molecules, lowers 
its conductivity, whilst the indifferent metals, which dissolve in the 
monatomic form, raise it. It is shown that lead, which has an even 
lower temperature-coefficient than mercury, has its conductivity raised 
by the addition of metals which do not combine with it, such as zine, 
cadmium, antimony, and bismuth, although the conductivity of 
bismuth is less than that of lead. Potassium and sodium have a 
normal temperature-coefficient (0°004), and their conductivity is 
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lowered by the addition of other metals, whether they form stable 
compounds or not, 

Heterogeneous mixtures of liquid metals, such as lead and zinc, 
have a conductivity strictly proportional to the concentration, whether 
the liquids are emulsified or in distinct layers. The temperature at 
which the separation of a homogeneous liquid alloy into two layers 
takes place may be determined more accurately by the conductivity 
than by the thermal method, being indicated by an abrupt change of 
direction in the conductivity-temperature curve. C. H. D. 


The Electrical Conductivity and Hardness of Alloys of 
Silver and Copper. Nixouar 8. Kurnaxorr, Nixoxar A. Pusnty, 
and N. Senkxowsky (Zettsch. anorg. Chem., 1910, 68, 123—140; 
J. Russ. Phys. Chem. Soc., 1910, 42, 733—751).—The electrical 
conductivity and hardness of the alloys of silver and copper have been 
re-determined with special precautions. The conductivity falls from 
that of pure copper until 4 atomic % Ag is reached, after which it 
remains nearly constant until 91 atomic % Ag is reached, and then 
rises rapidly to that of pure silver. The curve for hard-drawn wires 
closely resembles that for the annealed metals, but the conductivity 
is throughout lower. The curves representing the temperature- 
coefficient of the conductivity have exactly the same form. 

The determinations of hardness are best made by means of 
Brinell’s ball test on specimens annealed at 650—700°. The curve 
obtained is the converse of the conductivity curve, and indicates the 
same limits of concentration of the solid solutions, namely, 0O—4 and 
91—100 atomic % Ag. The alloys thus represent the simplest type 
of a series composed of two solid solutions separated by a gap. 

C. H. D. 


Conduction of Electricity Through Solid Silver Chloride. 
II. Max Le Braye and Fritz Kerscupaum (Zeitsch. Hlektrochem., 
1910, 16, 680-—-681).—The conductivity of solid silver chloride 
produced by prolonged treatment with continuous current (this vol., 
ii, 382) is shown to be due to excessively thin threads of metallic 
silver. T. E. 


Potential of Iron Calculated from Equilibrium Measure- 
ments. ArtHuR B, Lams (J. Amer. Chem. Soc., 1910, 32, 1214—1220), 
—Richards and Behr (Abstr., 1907, ii, 222) have found that the true 
potential of iron is 0:18 volt for the porous form, and 0°15 volt for the 
massive form, the calomel electrode being taken as — 0°56 volt, whilst 
other authors have obtained values about 0:1 volt lower. 

A calculation from existing data has now been made, which shows 
that the potential of iron against a molecular normal solution of 
ferrous ions is 0:192 volt, the calomel electrode being taken as 
— 0564 volt. E. G. 


Evolution of Gas and Capacity of the Lead Accumulator. 
Franz Srremntz (Zeitsch. Elektrochem., 1910, 16, 747—754).—The 
quantities of oxygen and hydrogen evolved during the charge of a 
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small accumulator are compared with those given off from platinuin 
electrodes through which the same current passes. The differences 
give the capacities of the plates, and these are compared with the 
capacity of the accumulator when discharged. About 94% of the 
charge is obtained from the lead plate and about 87% from the lead 
peroxide plate. It is also shown that the fully charged plates continue 
to absorb a little hydrogen or oxygen if the charging current is con- 
tinued, Jn the case of the lead plate, this is due to occlusion of 
hydrogen ; in that of the lead peroxide plate, it is due to slow oxidation 
of the lead framework supporting the peroxide. T. E. 


Chemical Action of the Silent Electrical Discharge. A. 
Moser and N. IscariscnerF (Zeitsch. Elektrochem., 1910, 16, 613—620). 
—vVarious gases are submitted to the action of the silent discharge in 
ordinary ozone-tubes. The current and the voltage are measured, and 
also the temperature and pressure of the gas in the tube. 

When pure carbon dioxide or a mixture of carbon monoxide and 
oxygen (2 vols.:1 vol.) is used, an equilibrium is attained which 
depends on the voltage used, the temperature, and the distance apart 
of the electrodes. Only traces of ozone are formed, and the same 
equilibrium is attained in presence of chlorine, but much more slowly. 
If excess of carbon monoxide or oxygen is used, either the brown solid 
formed from carbon monoxide alone or ozove is produced. With about 
6000 volts at 20° and the electrodes i*7 mm. apart, about 14% of the 
carbon dioxide is dissociated when equilibrium is attained. This 
increases with increased voltage, and diminishes at higher temperatures 
and with increased distance apart of the electrodes. The quantity 
dissociated is from thirty to one hundred times more than would be 
calculated from Faraday’s law, but the free energy of the carbon 
monoxide and oxygen produced is only from 12 to 6°3% of the electrical 
energy expended in producing the decomposition. 

The decomposition of hydrogen chloride is very small (about 1% 
with 14,000 volts). 

Sulphur dioxide and oxygen combine quantitatively to form the 
trioxide. The yield of sulphur trioxide per kilowatt hour varies from 
35 to 14°3 grains. 

A mixture of hydrogen chloride and oxygen is converted largely 
(95%) into chlorine and water, 10 to 13 grams of chlorine per kilowatt 
hour being formed. T. E, 


The Oxygen Electrode. Electromotive Behaviour of the 
Oxides of Platinum. G. Gruse (Zeitsch. Hlektrochem., 1910, 16, 
621—632).—The measurements of the potentials of platinum oxide 
electrodes made by Lorenz (Abstr., 1909, ii, 463, 640, 857) may be 
too low, owing to the lack of conductivity of the oxides and to the 
fact that in one set of measurements the electrodes were yielding 
a small current. ‘he author has made measurements on electrodes 
containing several grams of the oxide mixed with graphite and com- 
pressed in a perforated platinum foil case. The results, referred to 
the hydrogen electrode for 2V-sulphuric acid at 18°, are: PtO,,4H,0, 
1:06 volts; PtO,,2H,O, 1:04 volts; PtO,, about 1°5 volts; Pt0, 
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indefinite, about 0°9 volt. An electrode containing thé trioxide 
evolves oxygen continuously, and its potential falls slowly. An 
electrode of the dioxide when polarised anodically behaves in the same 
way as one made of the trioxide. A monoxide electrode when 
anodically polarised possesses, at first, a higher potential than the 
dioxide, which falls off steadily. 

The potential of a platinised platinum electrode after anodic 
polarisation was followed for two hundred and sixty-two days. It fell 
quite steadily from 1:5 volts to 1°05, at which point it remained for 
eight days, then falling to 1°02 volis, where it remained without 
further change. 

It appears, therefore, that potentials from 1:5 volts downwards are 
due to solid solutions of PtO, iu PtO,, or of PtO, in PtO. 

Since platinum electrodes can be polarised up to potentials of 2 volts, 
it appears probable that an unknown tetroxide of platinum may 
exist. 


Anodic Behaviour of Molybdenum, Manganese, Chromium, 
and Tantalum. Hans Kuessner (Zeitsch. Hlektrochem., 1910, 16, 
754—772).—A molybdenum anode dissolves quantitatively, with the 
valency 6, in N-potassium hydroxide. The metal used contained a 
little iron and traces of carbon and oxide, but two different pieces of 
it behaved differently. One of them became passive when the 
current density exceeded about 0°05 ampere per sq. cm., whereas the 
other showed no signs of passivity with very much larger current 
densities. 

With a manganese anode in neutral solutions (of potassium chloride 
or sulphate), the metal dissolves, and both hydrogen and oxygen are 
evolved, the whole of the metal fivally present in the solution being 
bivalent. Manganese itself dissolves with evolution of hydrogen, but 
the rate is too slow to account for the quantities of hydrogen observed ; 
it is, therefore, thought probable that univalent manganese ions are 
formed which react with the hydrogen ions in the solution thus: 
2Mn’ + 2H*=2Mn*"+H,. From 8—10% of the manganese dissolves in 
this way. The oxygen is evolved when the potential of the manganese 
anode is more than 0°3 volt more negative than the normal hydrogen 
electrode, whilst hydroxyl ions could only be discharged directly if it 
were 1°62 volts more positive ; the oxygen is, therefore, a secondary 
product. The potential measurements show further that the dis- 
solution of manganese accompanied by evolution of oxygen at the 
anode and of hydrogen at the cathode is a process which takes place of 
its own accord ; hence the gain of free energy due to the conversion of 
metallic manganese into ions cannot be less than the loss due to 
the decomposition of water. Following this out quantitatively, it 
appears that the manganese must dissolve primarily in the form 
of tervalent ions, which then react with hydroxy] ions, thus: 

2Mn°"* + 20H’ = 2Mn"™ + H,O + 30,. 

Increasing the alkalinity of the electrolyte leads to the formation of 
manganese ions of higher valency in increasing quantity. 

A chromium anode ino solutions of potassium chloride dissolves with 
different valencies between 2 and 6. At low temperatures ard small 
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current densities the valency approaches 6; at higher temperatures 
it falls, but the author could not find any set of conditions in which 
only one kind of ion is formed. This was equally the case in alcoholic 
solutions of zinc chloride. 

In 16N-solutions of potassium hydroxide a tantalum anode is con- 
verted into the pentoxide, the electro-chemical valency being 5. ‘The pent- 
oxide forms a layer on the anode which permits a small current to pass. 
Increasing the applied voltage does not increase this current beyond 
0-02 to 0°03 ampere per sq. cm. T. E. 


Migration of Ions in the Water Voltameter. Franz Srreintz 
(Zeitsch. Elektrochem., 1910, 16, 744—747).—In Hofmann’s voltameter, 
in the form commonly used for demonstrating the electrolytic decom- 
position of water, the sulphuric acid in the cathode tube rises, whilst that 
in the anode tube falls. The effect is measurable after one hour’s 
electrolysis with 1 ampere or more. The author has compared the rise 
and fall (due to changes in the density of the acid) in a special 
apparatus with narrow tubes with those calculated from Hittorf’s 
measurements of the migration of sulphuric acid, and has found a fairly 
close agreement. The changes of level are, however, larger than those 
calculated, instead of being smaller, owing to partial equalisation of the 
densities by diffusion. T. E. 


Electrolysis of the Iodides of the Alkaline Earths Dissolved 
in Pyridine. Grora von Hevesy (Zeitsch. Hlektrochem., 1910, 16, 
672—673).—A saturated solution of barium iodide in pyridine con- 
tains 20°358 grams per litre at 25°. The conductivity per equivalent 
at 25° is: v=9°606, A=8855; v=18°01, A=10°723; v=38-59, 
A=13°045 ; v=81°06, A=15°961. 

When these solutions were electrolysed with platinum electrodes 
separated by a porous partition, a firmly adherent non-conducting 
deposit was very soon formed on the cathode. This consisted of 
barium hydroxide and carbonate, and was due to traces of moisture in 
the solutions. The pyridine was then dried completely by prolonged 
electrolysis with 110 volts, but the barium produced by the electro- 
lysis of the dry solutions reacted with the pyridine itself, giving a 
reddish-brown slime ; this was the case even at — 40°. 

A barium amalgam containing up to 30% of barium may be prepared 
by electrolysing the dry pyridine solutions with a mercury cathode, the 
current efficiency being about 80%. T. E. 


Sparking at the Electrodes in the Electrolysis of Molten 
Salts. Anton Kaman (Zeitsch. anorg. Chem., 1910, 68, 141—159).— 
When molten chlorides are electrolysed with a carbon anode and an 
iron cathode, the operation is sometimes interrupted by the separation 
of the mass from the anode, the cessation of the evolution of 
chlorine, and a rapid fall of the current strength. 

It is shown, by measurements of the fall of potential when 
chlorides are electrolysed, that the effect is not due to the formation 
of a subchloride, or to the separation of a layer of silica derived 
from the crucible. The effect is completely inhibited by increase of 
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temperature, a critical temperature being observed at 500° in a mixture 
of equal weights of potassium and lithium chlorides, and at about 590° 
in pure lithium chloride, The addition of lithium bromide hinders the 
effect. The effect of temperature appears to be connected with the 
change of viscosity, a conclusion which is confirmed by experiments with 
dilute sulphuric acid to which glycerol has been added. The effect 
occurs with a platinum anode as well as with carbon. When the effect 
is present, the apparent resistance of the cell falls with increasing 
potential difference. Experiments with an oscillograph show that the 
variations in the current are very small, provided that the anode dips 
sufficiently far into the electrolyte. There are about 2000 oscillations 
in a second. A purely mechanical explanation of the phenomenon is 
suggested. C. H. D. 


Properties of Salt Solutions in Relation to the Ionic Theory. 
I. Mol-numbers Derived from the Freezing-point Lowering. 
ArtHuR A. Noyes and K, G. Faux (J. Amer. Chem.-Soc., 1910, 32, 
1011—1030).—This paper is devoted to a consideration of the lowering 
of freezing point caused by acids, bases, and salts, and includes a large 
number of numerical data collated from the best published observations. 
The symbol ¢ has been employed to represent the factor by which the 
number of formula weights, V, associated with 1000 grams of water 
must be multiplied if the osmotic pressure is to be correctly calculated 
by the laws of a perfect solution. This has been calculated for 
several substances in dilute aqueous solution from the simplified 
equation: iV=At/1'858.(1+0-0055Az), deduced from Washburn’s 
expression (Zech. Quart., 1908, 21, 273); Aé is the lowering of 
freezing point. 

The principal table contains the values of the ratio At/N (called the 
formal freezing-point lowering) for forty-two substances, also the 
weighted mean of several determinations, the best value for the 
ratio, and finally the mol-number, ¢, in each case for concentrations 
between 0°005 and 0°5 equivalent per 1000 grams of water. 

The author utilises the results in the discussion of the relation of 
the mol-number to the type of salt and its variation with 
concentration. W. O. W. 


Elevation of Boiling Point under Reduced Pressure. Karu 
Drucker (Zeitsch. physikal. Chem., 1910, 74, 612—618).—An 
apparatus for measuring the elevation of the boiling point under 
reduced pressure, similar to that used by Rose-Innes (Trans., 1902, 81, 
682), is described and figured. As in Beckmann’s most recent form of 
apparatus, electrical heating is used. 

The apparatus has been tested with benzene, chloroform, and alcohol 
as solvents, and camphor as solute with satisfactory results. The 
observed values of the elevation and those calculated by the van’t Hoff 
formula are in excellent agreement for benzene and for alcohol, but 
not for chloroform. The experimental value for the latter at 61° is 
39°1, in agreement with recent measurements of Beckmann and of 
Turner (Trans., 1910, 97, 1184), whilst the calculated value at the 
same temperature is 38:3, G. S. 
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Vaporisation in Vacuum. Jarostav Hiapik (Biochem. Zeitsch., 
1910, 28, 29—33).—An apparatus is described for the rapid evapora- 
tion of solutions under reduced pressure. The vapour is condensed on 
the inner surface of a cooled bell-shaped vessel, which forms the upper 
part of the vaporising chamber. The condensed liquid collects in a 
circular trough which communicates with a collecting bottle outside, 
through which communication is made with a pump for exhausting the 
apparatus. H. M. D. 


Binary Solution Equilibria of the Three Isomeric Nitro- 
anilines. Ropert Kremann (with J. Gepa and F. Noss) (Monatsh., 
1910, 31, 855—859).—The melting-point curve for mixtures of o- and 
m-nitroanilines falls from the melting point of each component to a 
eutectic point at 47°, the eutectic composition being 66% of o-nitro- 
aniline. m- and p-Nitroanilines give a similar curve, the eutectic 
temperature being 86°, and eutectic composition 66% of m-nitroaniline. 
Similar results are obtained with mixtures of o- and p-nitroanilines, 
the eutectic temperature and composition being 52° and 78% o-nitro- 
aviline respectively. 

The irregular curves obtained by Tingle and Rolker for these 
substances (Abstr., 1908, i, 408, 974) are due to the fact that 
small quantities were used, and the melting points determined by the 
ordinary method employed in organic chemical practice. T.S. P. 


A Simple Distillation Apparatus. F. Vottrata (Chem. Zeit., 
1910, 34, 1068).—A simple substitute for a condenser is described, 
consisting of a bottle with double-bored cork, through one hole of 
which the tube from the distilling flask enters, whilst the other is fitted 
with a funnel, in which a flask filled with cold water rests. 

C. H. D. 


Adiabatic Determination of Heats of Solution of Metals in 
Acids. II. Heat of Dilution of the Acid Solutions. THEopoRE 
W. Ricuarps, ALLEN W. Rowe, and Laurie L. Buraess (J. Amer. 
Chem. Soc., 1910, 32, 1176—1186).—In an earlier paper (this vol, 
ii, 391) an account was given of a series of determinations of the heat 
of solution of zinc, aluminium, magnesium, cadmium, and iron in an 
excess of hydrochloric acid at 20°. In the course of this work, it was 
found that the heats of dilution, both of the acids and of the residual 
solutions after the completion of the reactions, affect the results to a 
considerable extent. In order to reduce to the same standard, it was 
therefore necessary to carry out experiments on the heats of dilution, 
and an account of this work is now presented. 

The heats of dilution at 25° of the acids HCl,20H,O and 
HC1,8-808H,O to HCl,200H,O were determined, and found to be 
0°556 and 1:330 Cal. (or 2°32 and 5:56 kilojoules) respectively. The 
heats of dilution of the products obtained by dissolving zinc, aluminium, 
cadmium, and iron in excess of concentrated acid were determined. 
The substitution of salt for acid was found to affect seriously the heat 
of dilution, especially in the cases of zinc and cadmium. From these 
data, the heats of solution of a gram-atom of the five metals in exactly 
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the theoretical quantity of HC!,200H,O have been calculated, and are 
given in 18° Cals. and also in kilojoules: zinc, 36°6 Cal. or 153-1 
kilojoules; aluminium, 127°0 Cal. or 531°0 kilojoules ; magnesium, 
110°2 Cal. or 460°6 kilojoules ; cadmium, 17:2 Cal. or 71°9 kilojoules ; 
and iron, 20°8 Cal. or 87:0 kilojoules, E. G. 


Effect of the Glass Surface in Vapour Density Determina- 
tions. Kari Drucker and G. Utuman (Zeitsch. physikal. Chem., 1910, 
74, 567—611).—The densities of the vapours of a number of organic 
compounds at varying temperatures and pressures have been in- 
vestigated by a modification of the Hofmann method under such con- 
ditions that the influence of the glass surface could be determined. 
The glass surface was varied by using different quantities of glass 
wool in the interior of the density bulb. The method of measurement 
adopted is described in detail. The corresponding measurements of 
Ramsay and Steele (Abstr., 1903, ii, 635) are affected by a consider- 
able error, owing to inaccurate determination of the temperature of 
the mercury column in the measuring tube. 

From the results, the percentage values of pv as compared with that 
for an ideal gas are calculated and_ pluited as ordinates against the 
corresponding pressures as abscissez. The vapours of benzene, ethyl 
ether, chloroform, and ethyl alcohol are adsorbed to a small extent on 
the glass surface, but the adsorption can be neglected for ordinary 
measurements. Acetic acid, on the other hand, is condensed very 
considerably ; this adsorption is not satisfactorily represented by the 
ordinary adsorption formula with coefficient less than unity. From 
the results, the complex constant 4=[bimolecular acid] / {unimolecular 
acid]? has been obtained. At 110°, 95°5°, and 80:2° the values of & 
are O-1l, 0°25, and 0°60 x 108 respectively. The alteration with 
temperature is much smaller than that observed by Ramsay and 
Steele. 

Ramsay and Young state that the saturated vapour of acetic acid 
shows a minimum in the density with change of temperature, but the 
authors point out that the extrapolation of Ramsay and Young leads 
to inaccurate values, owing to the influence of adsorption, and that 
there is no real abnormality of the nature indicated. 

The thickness of the layer of acetic acid on the surface of the 
measuring tube is 0°16—0°60p, that cf chloroform 0°10—0°20p, and 
that of alcohol only 0:004—0°011,. G. S. 


van Laar’s Theory of the Contraction in Water-Alcohol 
Solutions. A. G. Doroscnewsky and M. 8. Roscupsstvensky (J. 
Russ. Phys. Chem. Soc., 1910, 42, 442—452. Compare van Laar, 
Abstr., 1900, ii, 189).—A theoretical discussion of van Laar’s theory 
of the association of liquid molecules, in which the authors conclude 
that van Laar has given no proof of the fundamental principles under- 
lying his theory. Using van Laar’s formula for mixtures of water 
with propyl and isopropyl alcohols, the contraction of volume of the 
water, which, according to van Laar, should equal 8°44 at 15 56°, is 
only 4°67 for the former and 4°79 for the latter ; on the other hand, the 
contraction with ethyl alcohol at 20° is 8°31. Z. K. 
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Molecular Volumes of Solids. H. H. Stepnrenson (Chem. News, 
1910, 102, 178—180, 187—189).—Regularity may be traced in the 
molecular volumes of solids without departing from the atomic volumes 
of thefreeelements. Molecular condensation is defined, and shown to 
be equal for anhydrous salts in each group or sub-group of the Periodic 
Table for each class of compound, but to vary with the groups and with the 
acid radicle. The density and molecular volume of any solid compound 
may, therefore, be calculated if the group condensation is known. 
The atomic volumes of elements may also be obtained from the density 
of any of their compounds ; for instance, ytterbium has an unknown 
atomic volume, but its oxide, Yb,O,, has a molecular volume of 43, and 
the condensation of the sesquioxides of its group is 48, which gives 
Yb=19°8, showing a density of 8°7. Hydrated salts, double salts, 
acid and basic salts, are generally additive in molecular volume, the 
value for each molecule of water averaging 14. Formule are given 
connecting the densities of hydrated and anhydrous salts. It is also 
shown that the apparent equality of volume of some series of similar 
and isomorphous salts is due to the fact that they have undergone 
equal condensation from approximately equal theoretical volumes. 

W. FP. &. 


The Equation of Continuity of the Liquid and Gaseous 
States of Matter. Ricnarp D. Kuireman (Phil. Mag., 1910, [vil], 
20, 665—689).—A mathematical paper in which the expression 
deduced previously for the attraction between two molecules is made 
the starting point for the deduction of equations relating to the con- 
tinuity of the liquid and gaseous states of aggregation. Certain of 
these relationships are examined by reference to experimental data for 
various organic compounds. H, M. D. 


Surface Energy and Surface Tension. James E. Mitus’ and 
Duncan MacRae (J. Amer. Chem. Soc., 1910, 32, 1162—1176).— 
Whittaker (Abstr., 1908, ii, 817) has stated that the surface energy 
of a liquid in contact with its own vapour at any temperature is 
proportional to the product of the internal latent heat and the 
absolute temperature. This relation has now been investigated, and 
found to be only approximately true. It is shown that the relation 
suggests a division of the so-called surface energy of a liquid into two 
parts, one due to the liquid surface and the other to the surface of the 
vapour over the liquid, and this point will be further investigated. 

E. G. 


Measurement of Surface Tension by the Method of 
Maximum Pressure of Small Bubbles. R. Maerni (Atti R. Accad. 
Tincei, 1910, [v], 19, ii, 184—189).—By the adoption of certain 
improvements in the experimental arrangements, the author has 
succeeded in obtaining by this method (compare Cantor, Ann. Phys. 
Chem., 1892, [ii], 47, 399, 422 ; Feustel, Ann. Physik, 1905, [iv], 16, 


61) measurements of the surface tension of benzene, nitrobenzene, 
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liquid air, and water, with a degree of exactness comparable with that 
obtained by Rayleigh’s wave method (compare Abstr., 1907, ii, 334). 
R. V. 8. 


Surface Tension of Aqueous Solutions and Laplace’s 
Constant. Wiuiiam C, McC. Lewis (Zeitsch. physikal. Chem., 1910, 
74, 619—640).—It has already been shown that whilst inorganic salts 
increase the surface-tension liquid/vapour, they diminish the surface- 
tension liquid/liquid, In this connexion the surface-tension liquid/vapour 
has been measured by the dropping method for rosaniline hydrochloride, 
Congo-red, methyl-orange, methyl-violet, sodium glycocholate, carb- 
amide, malonic acid, and copper sulphate at 14°, 43°, 61°, and 78°. The 
action of the dissolved substances diminishes gradually as the temper- 
ature rises, but in no case has an inversion been observed. 

The different effect of inorganic salts in the two cases is discussed 
and accounted for on the basis of Laplace’s theory of internal pressure. 
Employing instead of the surface-tension, «, Laplace’s capillary factor 
H,, where o=H,p?/2, p being the density, it is shown that H, for 
water is diminished by the addition of all dissolved substances, both at 
the surface liquid/liquid and at the surface liquid/vapour. With 
reference to the specific internal pressure X, (where X= X,p), it is 
shown that with the exception of those liquids which are completely 
miscible with water, the addition of any dissolved substance te water 
diminishes the value of X,, whereas, according to Tammann, in the 
same circumstances, X always increases. 

Considering only the surface liquid-vapour, it is shown that the 
changes of the internal pressure, X, and the surface tension, o, are always 
in the same direction. This rule does not apply when the solute is 
volatile or for certain colloidal solutions. 

The considerable diminution of the surface tension produced by 
certain solutes can be accounted for on the basis of Laplace’s theory. 


The Physico-chemical Theory of Soap Emulsicns. Emulsifi- 
cation of Hydrocarbon Oils by Aqueous Solutions of Salts of 
the Fatty Acids. Freprerick G. Donnan and H. E. Ports (Zettsch, 
Chem. Ind. Kolloide, 1910, '7, 208—214).—The influence of the sodium 
salts of eleven normal fatty acids on the surface tension at the contact 
surface between water and a nearly acid-free hydrocarbon oil has been 
investigated. The fatty acids used formed a continuous series from 
acetic to decoic, and, in addition, lauric and myristic acids were 
examined. All these salts diminish the surface tension, and the extent 
of the diminution increases in general with increasing molecular 
weight of the acid. The action begins to be considerable in the case 
of sodium octoate, and from this point onwards the influence increases 
more and more rapidly as the molecular weight increases. In harmony 
with these observations, it is found that the sodium salts of lauric and 
myristic acids are the only members of the series which give rise 
to emulsification effects. In these two cases the emulsification capacity 
increases rapidly with the concentration of the dissolved salt, and then 
decreases rapidly at higher coucentrations. The existence of this 
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maximum effect is attributed to the salting-out action of the sodium 
ions. It is supposed that the changes in surface tension, which are 
obviously connected with the emulsifying power of certain solutions, 


are accompanied by changes in the potential differences at the contact 
surface. H. M. D. 


Autosorption (Auto-adsorption). Wittram C. McC. Lewis 
(Zeitsch. Chem. Ind. Kolloide, 1910, '7, 197—205).—The views ex- 
pressed in this paper relating to the nature of the liquid vapour 
contact surface have been for the most part published previously 
(compare this vol., ii, 829). The term autosorption is introduced in 
reference to the greater density of the surface layer of a liquid ‘as 
compared with its bulk density. Whereas autosorption has been 
found for a number of liquid organic compounds which have been 
examined, there appears to be little difference in the surface and bulk 
densities in the case of the elements mercury, bromine, and iodine. 
For these substances the autosorption is therefore of very small 
magnitude, and this appears to be the case for zinc and cadmium. 

The surface and bulk densities of water are employed to calculate 
the difference between the quantity of water actually present in the 
surface layer of water and that which would be present if capillary 
forces were eliminated. The value thus obtained is of the order 
10-&—10~* gram per sq. cm. H. M. D. 


Changes in Tanning [Processes]. Rzcinatp O. Herzoe and 
Grore RosenBere (Zeitsch. Chem. Ind. Kolloide, 1910, '7, 222—227). 
—In continuation of previous experiments (Abstr., 1908, ii, 262) on 
the adsorption of substances from aqueous solution by lightly chromed 
hide powder, the authors have made similar measurements with non- 
chromed powder. Aqueous solutions of sodium picrate, silver nitrate, 
crystal-violet, patent-blue, new-magenta, and phenol were examined. 
The removal of sodium picrate from aqueous solution takes place in 
accordance with the simple law of distribution, the value of the 
exponent in the adsorption formula being equal to unity. With 
chromed hide powder the proportion of adsorbed substance increases 
somewhat with the concentration of the solution. In the case of 
silver nitrate, the data agree with the formula K= B/C, in which C 
is the quantity of the adsorbed substance, and B is the concentration 
of the residual solution, if mis made equal to 0°5. The adsorption 
of the three colouring matters is also in accord with the exponential 
equation, but the data for phenol show considerable divergence, and 
this is considered to indicate that the removal of phenol by the hide 
powder is not due to a simple adsorption process. An empirical 
formula is given by means of which the data for phenol can be 
satisfactorily reproduced. 

In general, there is no essential difference in the behaviour of 
chromed and non-chromed hide powder in regard to their adsorptive 
properties. H. M. D. 


The Capillary Rise of Acids. Zprenko H. Sxravp, E. Krause, 
and A. von Biesuer (Monaish., 1910, 31, 753—776).—In the case of 
all organic acids, the regularities which have been previously observed 
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are confirmed (compare Abstr., 1909, ii, 868; this vol., ii, 191). The 
stronger the acid is, the more it is absorbed by the filter paper, and 
the less is the capillary rise; the weaker it is, the less is the 
absorption. The large capillary rise with acetic acid is much 
diminished when it is transformed into trichloroacetic acid ; the same 
result is true for the pairs of acids: succinic and dibromosuceinic ; 
benzoic and nitrobenzoic. 

Phosphoric acid has a very small capillary rise, and the suggestion 
has been made that this is due to its polybasicity. In order to 
test the validity of this suggestion, measurements have been made 
with benzene-mono-, di- and tri-sulphonic acids, with different 
carboxy-acids of benzene, including mellitic acid, and with oxalic, 
malonic, succinic, glataric, and tricarballylic acids. It is found that 
a decrease in the capillary rise does not take place with increase in’ 
the basicity of the benzenesulphovis acids; it does take place with 
the carboxy-acids of benzene, but the decrease stops when the value 
of the capillary rise becomes the same as that for strong acids. In 
the case of tricarballylic acid, the capillary rise is greater than that 
fur malonic, succinic, or glutaric acids. 

Arsenic acid is similar to phosphoric acid, in that it has an 
abnormally low capillary rise. Pyrophosphoric acid, in contra- 
distinction to orthophosphoric acid, shows an abnormally high rise, 
whereas metaphosphoric and phosphorous acids give much lower 
rises, the rise with the latter acid approximating to that for 
relatively strong acids. Hydrofluoric acid gives practically the 
same result as hydrochloric acid, although it is much less 
dissociated. 

Using a modification of Holmgren’s circle method, the absorptions of 
sulphurous and hydrocyanic acids and solution of hydrogen sulphide 
have been investigated. Hydrocyanic acid has a,higher capillary rise 
than hydrochloric acid, whereas with the other two acids the rises are 
practically the same as for hydrochloric acid. 

The present investigation shows that there are undoubted 
regularities in the case of organic acids, but with inorganic acids 
the number of irregularities has been increased. zt. 8. 2. 


Osmotic Equilibrium between Two Fluid Phases. L. Gay 
(Compt. rend., 1910, 151, 612—616).—A purely mathematical treat- 
ment of the subject. W. O. W. 


Relation of Osmotic Pressure to the Intrinsic Pressure 
of Liquids. M. M. Garver (J. Physical Chem., 1910, 14, 651—664. 
Compare this vol., ii, 398).—The intrinsic or internal pressure of a 
gas in which the molecules exercise no attraction for one another is 
numerically equal to the extrinsic pressure exercised by the gas on 
the containing vessel. The intrinsic pressure of a liquid is equal to 
the extrinsic pressure plus the effect of molecular attractions, and has 
a different value in the surface film where molecular attractions are 
not wholly balanced. 

The author assumes that the average molecular energy of trans- 
lation is the same in the gaseous and liquid phases if the molecular 
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weight (m) is the same, since the mean square of the molecular 
velocity (v) in either phase represents the absolute temperature. 

If p, and P, are the intrinsic pressures of gas and liquid 
respectively, P, = 3(n,mv?)/2 = 3(n,mv*)/2 x n/n, =p, x N,/n,, Where n, 
and m, are the numbers of molecules per unit volume in liquid and 
vapour phase respectively. The intrinsic pressure of a liquid is very 
simply obtained by multiplying the vapour pressure by the ratio 
of densities of liquid to vapour. Further, it is deduced that 
PV=pv= RT, that is, the gas laws hold for liquids if P is interpreted 
as intrinsic pressure. If P, and P, be the intrinsic pressures of 
a solvent and solution respectively, P,-P,=pRT7/,log.p,/p. = the 
osmotic pressure, where p, and p, are the vapour pressures of solvent 
and solution respectively. Osmotic pressure is thus defined as the 
reduction in intrinsic pressure or normal activity of the solvent 
due to the introduction of the solute. This reduction is brought 
about by the reduction of the number of molecules of solvent from 
N to (V-n), » being the solute molecules. The volume concerned in 
osmotic calculations is the volume of the solvent multiplied by WV/n, 
whilst the pressure is diminished in the ratio n/N. 

The intrinsic pressure of water at 0° is 1235 atm. A weight- 
normal solution contains 1 molecule of solute to 55°6 of solvent, and 
its osmotic pressure is therefore 1235/55°6 = 22°2 atm. 

If the membrane is not wetted by the liquid, a surface film exists, 
which with its unbalanced molecular attractions prevents free circula- 
tion of the solvent so that no osmosis occurs. The principal part in 


osmotic phenomena is played by the solvent, and some form of 
association hypothesis is necessary. R. J.C. 


Methods of Diffusion Experiments. Rapnart E. Lizsecane 
(Zeitsch. Chem. Ind. Kolloide, 1910, '7, 219—-222).—The nature of the 
precipitation membranes which are formed when gelatin solutions of 
silver nitrate and the halogen salts of the alkali metals are juxtaposed 
is shown to depend on the circumstances in which the diffusion 
processes take place. H. M. D. 


Inconstancy of the Solubility Product. Artruur E. Hitt 
(J. Amer. Chem. Soc., 1910, 32, 1186—1193).—-Cameron (Abstr., 
1902, ii, 75) has found that the solubility of gypsum is increased by 
addition of sodium chloride up to a certain concentration, and that 
beyond this point the solubility diminishes. Hill and Simmons 
(Abstr., 1909, ii, 647) have observed a similar behaviour when silver 
sulphate is treated with nitric acid solutions. It is shown that this 
decrease in total solubility can only be accounted for by assuming that 
the concentrations of the ions of the solute have diminished, and that 
the value of the solubility product has accordingly been reduced. The 
work now described was carried out with the object of gaining further 
evidence on this point. 

The solubility of thallous chloride in acetic acid of concentrations 
between zero and 16, and that of tetramethylammonium iodide in 
potassium hydroxide of concentrations between zero and 8°3N, has 
been determined at 25°. Measurements of the conductivity of a 
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saturated solution of tetramethylammonium iodide and of solutions 
varying from 4/8 to V/1024 have also been made for use in the 
calculations. The results show that the solubility of thallous chloride 
and tetramethylammonium iodide is so diminished in presence of the 
other electrolytes as to prove conclusively that the solubility product 
is not a constant, but that it decreases with increase in the total 
concentration of electrolytes present. E. G. 


Ionisation Relations of Sulphuric Acid. Artuur A. Noyes 
and M. A. Stewart (J. Amer. Chem. Soc., 1910, 32, 1133—1162).— 
Sulphuric acid is usually assumed to undergo ionisation in aqueous 
solution according to the equations: H,SO,=H'+HSO,' and 
HSO,'=H'"+S0,", but the only investigation yielding valuable 
evidence as to the proportion of the HSO,- ion present is that of 
Noyes and Eastman Carnegie Inst. Publications, 1907, 63, 239). 
The present work was therefore undertaken with the view of obtaining 
more definite information with regard to the ionisation of this acid. 

The hydrogen-ion concentration, Cy, can be calculated from the 
value of the mol, number, 7, as determined from the depression of the 
f. p., by means of the relation Cy/C=i-1. The values of Cy/C at 0° 
have been thus derived from the recorded f. p. data. 

It is shown that by combining conductivity and transference data, 
there can be derived maximum and minimum values of the hydrogen- 
ion concentration in sulphuric acid corresponding with the two 
limiting cases in which the only negative ion present is SO,~ or 
HSO,~, and in this way limiting ‘values of Cy/C at 25° and 0° “have 
been calculated. Incidentally it has been found from a study of 
existing conductivity data at 0° that the best values for the equivalent 
conductivity at 0° of certain ions are Ax = 40°3, Aci=41°1, Ago =42°8, 
and Ag = 224, 

The value of Aygo, at 25° and 0° can be approximately calculated 
from the transference and conductivity data, if it is true that the 
HSO,- ion is present in the sulphuric acid solution in considerable 
quantity so that its conductivity may enter as a factor. The values 
obtained are 35—40 at 25°, which are nearly half of that of 
Aso, namely, 79 at 25°. 

The values of Cy/C have also been calculated from a consideration 
of the relative effects of sulphuric and hydrochloric acids on the 
hydrolysis of sucrose at 25° as determined by Ostwald (Abstr., 1885, 
882), and on that of ethyl acetate as determined by Kay (Pro. Roy. 
Soc. Edin., 1898, 22, 493). 

A new isohydric method of determining the hydrogen-ion concen- 
tration is described, which consists in determining the relative 
concentrations of hydrochloric and sulphuric acids which drive back 
the ionisation of picric acid to the same extent. 

The values of ('y/C at various concentrations at 0° and 25° obtained 
by these different methods are tabulated. In order to derive the 
concentrations of the HS0O,' and SO,” ions from the values of 
the hydrogen-ion concentration, Noyes and Eastman (Joc. cit.) assumed 
that under corresponding conditions the first hydrogen of sulphuric 
acid is dissociated to an equal extent to that of hydrochloric acid, and 
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hence estimated the concentration of the non-ionised sulphuric acid. 
From this concentration and that of the hydrogen ion, the concentra- 
tions of the SO, and HSO, ions were obtained by subtraction. Similar 
calculations have now been made, and the results show that both the 
SO, and HSO, ions are present in large proportions at medium 
concentrations, that the latter is present in much larger quantity 
at 0°05 formal and the former at 0°005 formal, and that at 0:05 formal 
the ratio Cuso,/Cgo, increases greatly between 0° and 25°. The 
hydrogen-ion COncentration decreases markedly within the same range 
of temperature. 

Experiments have been made on the distribution of sulphuric acid 
between water and amyl alcohol. The ratio of the concentration of 
the acid in the alcohol to that in the water was found to increase as 
the proportion of non-ionised sulphuric acid in the aqueous solution 
increased. ‘The rate of this increase is somewhat smaller even than in 
the case of hydrochloric acid, indicating that the non-ionised sulphuric 
acid is formed from two ions, H’ and HSO,’, instead of from three 
ions, H*, H’, and SO,”. 

Determinations have been made of the transference of Na, H, and 
SO, during the electrolysis of sodium hydrogen sulphate at 25°. The 
conductivity of this salt has also been measured at various concentra- 
tions at 25°. By combining these data, the concentrations of Na and 
H ions in a 0:1 formal solution have been calculated, and the values 
Cyx,/C = 0°68 and Cy/C = 0°44 obtained. 

From the results cbtained by Kay (Joc. cit.) on the catalysis of ethyl 
acetate by 0°1 formal sodium hydrogen sulphate, the value of Cy/C has 
been derived and found to be 0°416. 

By means of the values of Cy/C and Cy/Cya derived from the 
transference and conductivity data, the concentrations of the other 
ions in a 01 formal solution of sodium hydrogen sulphate have 
been computed, and found to be Cyso,/C=0°44 and Cyo,/C =0°34 
respectively. 

From these data, and also from the corresponding data for 
0°05 formal sulphuric acid, the values of the product CyCgo,/Cuso,, 
the ionisation constant of the second hydrogen of the acid, have been 
found to be 0:034 and 0 031 respectively. E. G. 


Hydrolysis of Cyanogen. R. Naumann (Zeitsch. Elektrochem., 
1910, 16, 772—778).—The conductivity of potassium cyanate solutions 
is measured ; the mobility of the cyanate ion at 18° is 56°5. When 
cyanogen is passed into aqueous solutions of potassium hydroxide, the 
conductivity diminishes to a constant value. ‘The observed conductivity 
agrees well with that calculated on the assumption that cyanide and 
cyanate are the only products. The conductivity of solutions of 
cyanic acid at 0° is measured, and the dissociation constant found to 
be about 120x 10~®. When cyanogen is passed through water at 0°, 
the conductivity increases to a constant value, owing to the formation 
of cyanic acid (the hydrocyanic acid is practically a non-conductor) ; 
the saturated solution contains 0°221 gram-molecule of cyanogen and 
0:00005 gram-molecule of cyanic acid per litre, so that 0°023% of the 
cyanogen is hydrolysed. At the ordinary temperature, the conductivity 
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of water through which cyanogen is passing depends very much on 
the rate of the current of gas, and it diminishes rapidly when the gas 
is stopped. This is due to the decomposition of the cyanic acid into 
ammonia and carbon dioxide. Cyanogen has, therefore, no definite 
solubility in water at 18°, the quantity absorbed increasing continuously 
with the time of contact. 

In the calculation of the dissociation constant of hydrocyanic acid 
(this vol., ii, 386) a serious error was made, the correct value is log,,K = 
— 29°13 instead of — 10°14. This new value is not in harmony with the 
view that the #.M.F. of the hydrogen-cyanogen element is due to the 
formation of hydracyanic acid. T. E. 


Electrochemistry of Proteins. II. Dissociation of Basic 
Caseinogenates of the Alkaline Earths. T. Braitsrorp RoBpertson 
(J. Physical Chem., 1910, 14, 601—611. Compare this vol., ii, 
679).—It is probable, since the neutral and basic caseinogenates of the 
alkalis obey Ostwald’s dilution law, that a molecule of caseinogenate 
gives only two ions. The cation is supposed to be a complex ion 
containing the metal in a non-dissociable form. On this hypothesis 
basic calcium, strontium, and barium caseinogenates, instead of disso- 
ciation into three ions, one of which would be the metal, should give 
only two complex ions, and the dissociation should obey Ostwald’s law. 

The solutions examined contained 1 gram of caseinogen to 80 x 10~5 
gram-equivalents of calcium, strontium, and barium hydroxide; they 
were practically neutral to phenolphthalein. The conductivity-dilution 
curve is in accord with Ostwald’s law for a binary electrolyte. If », 
and v, are the ionic velocities and p the number of molecules of 
caseinogenate formed from one molecule of base, the values of 
p(v, + v,) are about twice as great for the caseinogenates of the alkalis 
as for the alkaline earths, As all the ions concerned are supposed to 
be complex protein ions,‘(v,+%,) must be much the same in all the 
salts. Hence p may be taken as two for the alkalis, and one for the 
alkaline earths. The simplest formula of sodium caseinogenate is 
[NaX*'+X(OH);], and of calcium caseinogenate, 

[Ca(X"), + {X(OH);}3) 
each ion having twice as many charges as there are molecules of base 
per molecule of caseinogen. 

The values of (v,+¥,) are about 40x 10-5 at 30°. This is approxi- 
mately the value calculated by Bredig as the minimum which ionic 
mobility approaches when the ions become very large. The caseino- 
genates of the alkalis are nearly completely dissociated, whilst calcium 
caseinogenate is only 57% dissociated. 

The freezing-point determinations of Robertson and Burnett (Abstr., 
1909, i, 447) are explainable on the hypothesis that caseinogenate 
ions are quadrivalent, so that the sodium salt is written: 

[Na,X°*"* + X(OH),,]. 

This formula suggests that two CO,H groups of the caseinogen 

molecule are active in the neutralisation of bases. R. J.C. 


Influence of the Degree of Dispersity of a Solid Crystal on 
its Melting Point. P. P. von Wemmarn (Zeitsch. Chem. Ind. Kolloide, 
1910, '7, 205—208).—A theoretical paper in which the author analyses 
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the relationships involved in the transition from the liquid to the 
amorphous and crystalline solid states of aggregation. H. M. D. 


A General Theory for Obtaining Disperse Systems by the 
Dispersion Method. P. P. von Wermarn (J. Russ. Phys. Chem. 
Soc., 1910, 42, 453—474. Compare Abstr, 1909, ii, 132, 221, 306, 
606, 646).—A more detailed theoretical discussion of matter already 
published, and a classification of the methods of peptisation. All the 
dispersion methods of obtaining disperse systems can be explained 
according to one general theory, the fundamental general principle of 
which can be formulated thus: If for some reason or other the 
intensity of the forces of solution at the surface of disperse particles 
increases to an extent not greater than that at which the velocity of 
recrystallisation becomes considerable, then the disperse particles are 
peptisised by the dispersion medium. Foran explanation of the theory, 
the paper itself must be consulted. Z. K. 


Colloids’ Chemistry. A General Introduction. P. P. von 
Wemarn -, Russ. Phys. Chem. Soc., 1910, 42, 476—480).—A short 
historical and theoretical introduction to the two following papers. 
A good general method of obtaining any solid substance in the state of 
an amorphous solid solution of any degree of dispersion has been 
devised, and is based on the rapid cooling of a dilute liquid solution 
of a substance in a dispersion medium, which, in the pure state itself, 
solidifies to a glass when rapidly cooled. 

The best method of obtaining liquid colloidal solutions is based on 
the rapid condensation of the molecules of the dissolved substance, 
when the solvent is replaced by a dispersion medium which dissolves 
the solvent, but, practically, does not dissolve the dissolved substance. 
If a concentrated solution is added to such a dispersion medium, fine 
disperse precipitates are obtained, but not colloidal solutions. 

Z. K. 


A Simple General Method for Obtaining So’id Colloidal 
Solutions of any Degree of Dispersion. P. P. von Wetmmarn and 
J. B. Kacan (J. Russ. Phys. Chem. Soc., 1910, 42, 480—484. Com- 
pare preceding abstract).— When a transparent solid solution is heated 
gradually, the viscosity of the dispersion medium decreases, whilst the 
velocity of the molecules and molecular aggregates and the coefficient 
of diffusion increases ; consequently, at first, when Z in the formula 
W=K(Q-L)/L (J. Russ. Phys. Chem. Soc., 1910, 42, 214—228) has 
not yet increased appreciably, the condensation process occurs, and a 
bluish-violet opaleseence appears, which becomes more and more 
marked until the solution becomes turbid. When JZ has increased 
sufficiently, the dispersion process commences, which is indicated by a 
diminution in the turbidity of the solution, and by a gradual re- 
appearance of the bluish-violet opalescence, which then gradually 
disappears. 

When a 0:04% solution of sulphur in alcohol is immersed in liquid 
air, a solid, strongly opalescent, but partially transparent suspended 
solution is obtained, which, when heated and well shaken, only shows 
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the second, the dispersion, process described above. With a 0°02% 
solution of sulphur a whoily transparent solid solution is obtained, 
which behaves entirely in accordance with the above theoretical 
scheme. The solution can be fixed or arrested at any stage of opales- 
cence, or at any degree of dispersion, by rapidly immersing the tube 
containing the solution at the given stage in liquid air. By employing 
very dilute solution of sulphur, molecular disperse solid solutions are 
obtained, in which, when heated, the condensation process is so rapidly 
followed by the dispersion process that opalescence can sometimes 
scarcely be observed. Exactly similar results were obtained with 
phosphorus, sodium bromide, and sodium and potassium chlorides. 

A 0°25% solution of phosphorus in alcohol gives a turbid glass ; 
0°05—0°04% solution yields a partly transparent suspended solid 
solution, whilst 0°025% gives a wholly transparent suspended solid 
solution. Z. K. 


A Simple Method of Obtaining Sulphur, Selenium, 
Tellurium, and Phosphorus in a Colloidal State. P. P. von 
Wermarn and B. V. Mausisuerr (J. uss. Phys. Chem. Soc., 1910, 42, 
484—487. Compare two preceding abstracts).—Five to twenty-five 
c.c. of a solution of the metal, saturated at the ordinary temperature or 
at the boiling point of the solvent (alcohol for sulphur and phosphorus, 
carbon disulphide for selenium), are rapidiy added to 1000 c.c. of the 
dispersion medium and stirred vigorously. The dispersion medium for 
sulphur and phosphorus was cold water ; for selenium, cold ether. The 
concentrations of these suspended solutions varied within the limits of 
several 1/10,000’s to several 1/100’s%, the solutions in the latter case 
being very turbid and rapidly coagulating. 

The solid solutions are coloured, opalescent, and fairly stable, the 
stability of the phosphorus and selenium solutions depending on the 
peptisation processes. 

This method of obtaining colloidal solutions is recommended for 
lecture experiments. The probable solubility of selenium in carbon 
disulphide is 0°02—0°015 gram in 100 of solvent. 

Colloidal tellurium is obtained by adding 0°1 of the element tod c.c. 
of a boiling solution of potassium hydroxide, saturated at the ordinary 
temperature, and adding the solution of the metal thus formed to 
1000 c.c. of cold water, the mixture being stirred vigorously. The 
stability of the colloidal tellurium solution depends directly on the 
peptisation processes, and can be greatly increased. The solution can 
also be made more stable by the addition of gelatin or similar 
substances. Z. K, 


Phenomena of the Colloidal State. Paut Rontanp (Biochem. 
Zeitsch., 1910, 28, 53—55).—Observations relating to the behaviour 
of adsorbed substances are referred to as showing that substances in 
the colloidal condition are frequently much less reactive than they are 
in the crystalloidal form. The viscosity of colloidal substances is 


very often increased or decreased by special types of ions. 
Bw. M. D. 
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The Purificaticn of Colloids by Dialysis. Ricnarp ZsiGmMonDy 

and R. Heyer (Zeitsch. anorg. Chem., 1910, 68, 169—187).—A com- 
parison of parchment, collodion, and fish-bladder membranes in the 
dialysis of colloidal silica, shows that the last-named acts most rapidly. 
Collodion membranes, which are perfectly impervious to colloidal silver, 
allow silica to pass with considerable ease. Continuous renewal of the 
water in the outer vessel has no advantage over a renewal every two 
hours. With a suitable membrane, the chlorine is reduced to the 
limit of recognition by means of silver nitrate in about twenty 
hours. 
An improved dialyser is described, in which a membrane is stretched 
over a vulcanite ring, placed on a vulcanite tray with edges only 4 mm. 
high, and provided with radial ribs. The water enters at the centre of 
this tray, and travels radially in a thin sheet, escaping at the cir- 
cumference. This appliance allows of rapid dialysis. 

In order to estimate chlorine in colloidal solutions of silica, the free 
hydrochloric acid is first estimated by titration with /100-sodium 
hydroxide, Another quantity is then exactly neutralised with sodium 
hydroxide, a drop of 5% potassium chromate solution is added, and the 
chlorine is titrated with 4/100-silver nitrate. A standard solution 
may be used for comparison. Under these conditions, 0°01 c.c. of 
V/100-silver nitrate, run in from a graduated capillary pipette, pro- 
duces a distinct change of colour, and it is possible to detect 0°004 mg. 
of chlorine in 1 c.c. of the dialysed liquid. The dialysis, however, 
proceeds beyond this limit, and it is necessary to employ Jordis’ method 
(this vol., ii, 416) of distillation with sulphuric acid. The residue ob- 
tained after neutralising 100 c.c. and evaporating to dryness is trans- 
ferred to a small distilling flask, 0°5 to 1 c.c. of concentrated sulphuric 
acid is added after closing the apparatus, and the distillation is con- 
tinued until nearly all the sulphuric acid has passed over. The 
chlorine in the absorbing liquid is estimated by Richards’ nephelo- 
metric method (Abstr., 1904, ii, 287) by means of silver nitrate. 

The precipitation of silver chloride is not hindered by the presence 
of colloidal silica, unless the latter is in very large excess. If some 
sulphuric acid is present, the precipitation is in all cases normal. 

Sodium sulphate is much less readily removed from silica by dialysis 
than chlorides. Alumina and iron, derived from the sodium silicate 
used, are not eliminated. Minute quantities of hydrochloric acid 
increase the stability of the colloid, sodium hydroxide at first 


diminishes it, but subsequent additions increase the stability. 
C. H. D. 


The Binary System Pyridine—Potassium Thiocyanate. Kar. 
L. Waeyer and Ernst Zerner (Monatsh., 1910, 31, 833—841).—The 
course of the fusion and solubility curves of two substances between 
the melting and eutectic points has been thoroughly studied only for the 
case that the mutual solubilities of the two substances decrease with 
falling temperature. The temperature-concentration diagram for 
fusions containing the two substances is then the ordinary curve with 
two branches, neither of which shows a minimum, and one eutectic 
point. When the solubility of one substance in the other passes through 
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a minimum there are four cases which are theoretically possible, and 
for which the authors give the curves. One of these is where the 
two branches of the fusion curve intersect below the minimum in an 
eutectic point. The system pyridine—potassium thiocyanate partly 
conforms to this type, differing from it in that between the eutectic 
point and the melting point of the potassium thiocyanate there is a 
four-phase invariant system, namely, liquid pyridine—liquid potassium 
thiocyanate-solid potassium thiocyanate—vapour. The mutual solubility 
of the two liquid phases increases as the temperature falls. 

The various points on the curves were obtained by heating together 
weighed quantities of pyridine and potassium thiocyanate in sealed 
tubes, and observing the temperature at which the crystals disappear 
or are deposited. 

The eutectic temperature is approximately -43°3°, the mixture 
containing 3°1% of potassium thiocyanate. ‘The four-phase system is 
formed at 188°5°. 

Potassium thiocyanate has m. p. 173°8°. tT. &. P. 


Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. IV. Phenol and the 
Methylcarbamides. Rosert Kremann [with J. Daimer, F. Guat, 
and H. Lizs] (Monatsh., 1910, 31, 843—853. Compare Abstr., 
1907, i, 912).—The melting-point curve for mixtures of phenol 
and as-dimethylearbamide falls from the melting point of the 
dimethylearbamide to a break at 25—25-5°, and then to a eutectic 
point at 9°, representing mixtures containing 63% and 84% of phenol 
respectively. The break at 25° is due to the separation of the compound 
formed from one molecule of each of the components, the composition 
of the compound being determined by measuring the times of arrest 
for mixtures varying in composition from 0—63% phenol. Ihe eutectic 
is a mixture of this compound with phenol. 

The curve obtained for mixtures of phenol and monomethyl- 
carbamide is similar in character, the break occurring at 8° and the 
eutectic at -—7° representing mixtures containing 60% and 77% of 
phenol respectively. The break at 8° is again due to the separation of 
a compound containing one molecule of each of the components. 

The curve for mixtures of phenol and s-dimethylcarbamide is the 
ordinary one for a two-component system giving one compound and 
two eutectics. The compound is formed from two molecules of phenol 
and one molecule of dimethylcarbamide, and has m. p. 14°. The 
eutectic temperatures are +5° and -3°, representing mixtures 
containing 81% and 47% of phenol respectively. 

The above results support the statement that asymmetric substitu- 
tution diminishes the power to form compounds, whereas symmetrical 
substitution does not have this effect (compare Abstr., 1906, ii, 268). 

T. 8. P. 


Equilibrium between Solid Cuprous Iodide and Aqueous 
Solutions Containing Cupric Salt andIodine. Wiut1iam C. Bray 
and G. M. J. MacKay (J. Amer. Chem. Soc., 1910, 32, 1207—1214).— 
The results described in this paper are the outcome of a study of the 
law of the mass-action in dilute aqueous solutions. 
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Cuprous iodide is only slightly soluble in water, but in the presence 
of iodine a considerable amount dissolves, owing to the formation of 
cupric iodide and tri-iodide. The following equilibria are involved : 
Cul(solid) + 41, = Cu*’ +21’ and I,’=1,+T’. 

Values have been determined at 95° under widely different conditions 
for the former equilibrium. The ionic concentrations in the various 
mixtures were calculated by means of the relations derived from 
conductivity measurements. The values obtained for the equilibrium 
function A’=(Cu"’)(1')?/I,t show that this equilibrium conforms 
with the law of mass-action only as far as the influence of iodine is 
concerned and deviates from it when cupric salt, iodide, or other salt 
is added. In all cases, however, the deviations are of such a nature 
that X’ increases with increasing concentration. This result is an 
illustration of the rule that when the concentration of an ion is based 
on conductivity measurements, the ratio of its “activity” (Lewis, 
Abstr., 1908, ii, 16) to its concentration decreases somewhat with 
increasing ion concentration. From this rule it follows that the 
solubility product of a salt will not be constant, but will increase with 
increasing ion concentration. 

Values have also been calculated for the equilibrium function, 
K=(I')(I,)/(1,’). The results confirm the conclusion (this vol., ii, 820) 
that X decreases with increasing concentration of iodide, but that other 
salts do not produce a similar effect. 

Conductivity determinations made with several of the equilibrium 
solutions have shown that cupric iodide and tri-iodide are ionised to 
the same extent as magnesium chloride, and that cupric nitrate is ionised 
to a somewhat smaller extent. E. G. 


Equilibria in the Precipitation of Metals by Hydrogen 
Sulphide. Lupwik Bruner and J. Zawapsxi (Bull. Acad. Sci. 
Cracow, 1909, 267—312).—The precipitation of thallium sulphide 
by hydrogen sulphide is a reversible reaction. Measurements in 
solutions of different acid and hydrogen sulphide concentrations show 
that at 25°, K=[Tl"}[H,S]/[H"}?=0°637. The equilibrium has also 
been approached from the other side by adding thallium sulphide 
to sulphuric acid and passing hydrogen sulphide. Measurements at 0° 
and 40° lead to values for the equilibrium constant from which a value 
for the heat of precipitation of thallium sulphide is obtained by van’t 
Hoff’s equation, in agreement with that derived from thermochemical 
data. 

The values of X obtained for the precipitation of ferrous sulphide 
vary, owing to experimental difficulties, but lie between 2°7 x 108 and 
9°1 x 10%, Calculations are made of the solubility products of iron, 
cadmium, and lead, and the results of previous observers for these and 
other sulphides are discussed and criticised. It is shown that the 
published values for the solubility of sulphides in pure water, 
calculated from the electrical conductivity, are not in accordance with 
the analytical behaviour of the metals. 

The results from thallium sulphide are employed to calculate the 
electrolytic potential of sulphur. The experiments with lead sulphide 
lead to a result in close agreement with this, From the potential thus 
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obtained, the solubility products of the sulphides are calculated by 
means of Bodlander’s formula, and values are obtained in good agree- 
ment with the experimental results, with a few exceptions, The 
observed solubilities are then used to calculate the heat of formation 
of the sulphides, in good agreement with Thomsen’s results. 


C. H. D. 


Equilibria in the Precipitation of Metals by Hydrogen 
Sulphide. Lupwik Bruner and J. Zawapski (Zeitsch. anorg. 
Chem., 1910, 67, 454—455).—Owing to differences in the methods 
of expressing concentrations in the data from different sources, there 
are certain numerical errors in the authors’ calculations (see preceding 
abstract). The corrected value for the potential of sulphur against 
the hydrogen electrode is #,=+0°545. Employing this value to 
calculate the solubility constants, and adopting more recent values for 
the electrolytic potentials of iron and silver, the agreement between 
the calculated and observed values is improved. The imperfect agree- 
ment in the case of zinc is attributed to the known transformation of 
BZnuS into the less soluble aZnS. C. H. D. 


Equilibria in the Action of Potassium Hydroxide on 
Mercuric Bromide and Chloride. Water Herz (Zeitsch. anorg. 
Chem., 1910, 68, 165—168).—In the reaction: HgBr,+2KOH = 
HgO +2KBr +H, O, the constant [HgBr,] [KOH}?/[ KBr} i is found to 
have the average value 10-1 x 1074 Bie salts are, however, also 
formed. The reaction of potassium bromide with an excess of mercuric 
oxide (Bersch, Abstr., 1891, 1413; Bugarszky, Abstr., 1893, ii, 450, 
566) gives a constant 15 x 1074. 

The precipitation of mercuric chloride by an excess of potassium 
hydroxide has also been measured in two concentrations. OC. H. D. 


Kinetics of the Formation of Ethyl Ether from Alcohol and 
Ethyl Hydrogen Sulphate. Ropert Kremann (Monatsh., 1910, 31, 
671—685).—The rate at which the reaction between ethyl alcohol and 
ethyl hydrogen sulphate proceeds at 100°, 125°, and 135° has been deter- 
mined by measuring the increase in acidity during the course of the 
reaction. The increase in acidity is not a direct measure of the extent 
to which the reaction has taken place, since the sulphuric acid formed 
enters into reaction with the alcohol to re-form ethyl hydrogen sulphate 
according to the equilibrium reaction : EtOH + H,SO,—EtSO,H + H,0. 
At the temperature of experiment this equilibrium adjusts itself prac- 
tically instantaneously, and since the equilibrium constant has been 
previously determined (this vol., ii, 700), the correction to be applied to 
the observed increase in acidity in order to obtain a correct measure of 
the velocity of reaction can be determined. 

The alcohoi was always in large excess, and the reaction is assumed 
to be bimolecular, a number of simplifications having to be made in 
order to reduce the differential equation to a form in which it can be 
readily integrated. 

The values obtained for the velocity constant are not even 
approximately constant, but decrease very considerably during the 
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course of the reaction, the rate of decrease being the greater the 
greater the initial concentration of the ethyl hydrogen sulphate. This is 
probably due to the retarding effect of the water formed by the 
action of the alcohol on the sulphuric acid. 

A comparison of the times necessary for the reaction to proceed to 
the same extent at different temperatures gives a temperature 
quotient of 2°5 for 10°. 

The ordinary method for making ether is discussed in the light of 
the results obtained. T. 8. P. 


The Mechanical Vibration of Atoms. WuLLIAM SUTHERLAND 
(Phil. Mag., 1910, [vi], 20, 657—660).—On the assumption that the 
atoms of an element may be replaced by cubes of uniform density, 
having the same mass as the atoms, and just large enough to 
circumscribe them, the author calculates the wave-lengths corresponding 
with the fundamental mechanical vibrations of the atoms of the 
alkali metals and the halogens. It is shown that the wave-lengths 
corresponding with the vibration of the molecules of the alkali halogen 
salts are probably represented by the sums of the wave-lengths of 
the constituent elements. When the computed wave-lengths for 
sodium chloride, potassium chloride, bromide and iodide are compared 
with the lengths of the longest infra-red waves examined by Rubens 
and Hollnagel in the case of these four substances, it is found that a 
nearly constant ratio of eight is obtained. According to this, the calcu- 
lated mechanical period of vibration is only three octaves below the 


lowest period experimentally investigated in each of these four cases. 
H. M. D. 


New Proof of the Existence of Molecules. Tur Sveppere and 
Nits Pru.siaD (Zeitsch. physikal. Chem., 1910,'74, 513—536. Compare 
Abstr., 1909, ii, 277, 561, 723).—The relationship between the absorp- 
tion in a colloidal solution and the size of the particles has been 
further investigated. Some of the measurements were made with a 
Vierordt spectrophotometer and a light source giving a continuous 
spectrum, but the later and more accurate measurements were made 
with a Kénig-Martens spectrophotometer with homogeneous light. 
The results are expressed in terms of hoa log: 7 or ky» =k/mol. 
ver litre, where 7, and J represent the intensities of the light before 
and after traversing the absorbing layer, and d is the thickness of 
the absorbing layer in cm. 

A series of solutions of colloidal gold containing particles of different 
magnitude have been prepared, and it is shown that the wave-length 
for maximum absorption diminishes progressively as the size of the 
particles diminishes, whilst the maximum value of /,, increases at first, 
attains a maximum, and finally diminishes with progressive diminu- 
tion in the size of the particles. When a solution of phosphorus in 
ether is added to a solution of chlorauric acid, HAuC), (the absorption 
maximum of which is in the ultra-violet), the absorption spectrum is 
at first displaced a little towards the ultra-violet, and then a slow 
continuous displacement towards the visible spectrum occurs, The 
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change from gold solutions with a known degree of dispersion (size of 
particle) and absorption in the visible region to chlorauric acid (with 
molecular dispersion and maximum absorption in the ultra-violet) is 
continuous. : 

Examination of solutions of colloidal and dissolved selenium confirms 
the above results ; in this case the maximum absorption of the molecular 
solution (in carbon disulphide) lies in the visible region. Some 
observations with indigotin solutions are also described. 

A relationship has been found between the absorption exerted by each 
particle and the degree of dispersion. G. 8. 


Berzelius’ Error as to the Discoverer of the Law of 
Neutralisation. Max Spreter (J. pr. Chem., 1910, [ii], 397—408). 
—Historical. C. S. 


A Simplified and Improved Form of Toepler’s Mercury Air- 
Pump. Awnpreas von Antroporr (Chem. Zeit., 1910, 34, 979).—The 
throwing upof mercury in the Toepler pump is avoided in this form by 
placing the cylindrical vessel in an inclined position. The vessel need 
not have a capacity of more than 100 c.c. It is drawn out into a 
conical form at its upper end, at the junction with the capillary. The 
pump may be worked rapidly without injury, and is very simple in 
construction. OC. H. D. 


New Modification of the Kipp Gas Generator. F. Atex. 
McDerworrt (J. nd. and Eng. Chem., 1909, 1, 811—812).—The paper 
contains a sketch and description of a modification of the Kipp gas 
generator, in which the base is made cylindrical with a dome-shaped 
top and in two portions, which fit together with a ground joint ; an 
indentation encircles the inside of the cylinder at a convenient distance 
from the bottom, and carries a perforated porcelain or lead tray to 
carry the active material ; it has a hole in the centre through which the 
stem of the acid reservoir passes in the usual manner. 

The advantages claimed for this apparatus are: (1) accessibility of all 
parts for cleaning and recharging ; (2) stability, as it is not so tall as 
the usual forms ; (3) an even distribution of the active material over a 
relatively large area. F. M. G. M, 


Weighing. Orro Kunn (Chem. Zeit., 1910, 34, 1097—1098, 
1108—1109).—Neglect to reduce the weighings of crucibles and 
other chemical apparatus to the weight in a vacuum may cause an 
error of several tenths of a milligram if the atmospheric conditions 
vary between two weighings. The correction should therefore be 
made in analytical work. Double weighing should be employed in 
order to eliminate errors due to unequal expansion of the arms of the 
balance. C. H. D. 
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The Molecular Weight of Water in Different Solvents. 
GiusEPpPE Bruni and M. Amapori (Gazzetta, 1910, 40 ii, 1—8).— 
Water is not sufficiently soluble in any hydrocarbon to permit of 
cryoscopic measurements, but a number of other solvents which might 
be expected to cause association have been examined. In each case the 
degree of association increases with the concentration, being very near 
to 1 in dilute solutions in bromoform, ethylene bromide, dimethyl- 
aniline, p-toluidine, methyl oxalate, methyl succinate, and veratrole. 
Alcohol, phenol, and acetic acid are associated in the same solvents, 
ethylene bromide having the greatest effect and methyl succinate the 
least. Alcohol and phenol, like water, form single molecules in dilute 
solution, but acetic acid is associated even in very dilute solution in 
ethylene bromide. C. H. D. 


Direct Synthesis of Volatile Hydrogen Compounds. ALEx- 
ANDER Cu. Vournasos (Ber., 1910, 43, 2272—2274).—Not only can 
phosphorus, arsenic, antimony, and sulphur be transformed into their 
hydrides by heating with sodium formate, but also other elements, 
especially those which are volatile, and various compounds. The less 
volatile a substance is, the more difficult it is to reduce it. 

If a compound is made up of two volatile components, both are 
reduced, giving the two hydrides ; this is the case with the sulphides 
of phosphorus, arsenic, and antimony, and the phosphides of arsenic 
and antimony. If only one component is volatile, that alone is hydro- 
genised ; for example, the phosphides, sulphides, arsenides, antimon- 
ides, selenides, and tellurides of the metals. A large number of 
chloro-, bromo-, iodo-, and fluoro-derivatives, especially those of the 
heavy metals, give the corresponding halogen hydrides. Nitrides of 
the metals give ammonia. Silicides, borides, and carbides are not 
reducible. 

Selenium and tellurium form the hydrides when heated with 
sodium formate to 400°; the yield is limited, owing to the reverse 
reaction (decomposition) which takes place. 

Hydrogen silicide is formed toa slight extent when an equimolecular 
mixture of amorphous silicon and sodium formate is heated at 1300°. 
The reaction takes place more readily when the silicon is dissolved in 
aluminium (2 parts of silicon to 60 of aluminium) and the temperature 
kept at 750°. Hydrogen boride is formed when the silicon is replaced 
by amorphous boron (1 part of boron to 25 parts of aluminium) ; 
it also results when a mixture of boron with sodium formate is heated 
in the electric arc. T. 8. P. 


Some Analogies between Derivatives of Oxygen and 
Nitrogen. AnGELo AnGeELI (Aldi R, Accad. Lincei, 1910, [|v], 19, 
ii, 94—101. Compare this vol., ii, 844),—The author amplifies and 
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extends the views put forward in the former paper as to the 
analogy displayed in many of their reactions between hydrogen 
peroxide, hydroxylamine, hydrazine, etc. R. V. 8. 


Decomposition of Ozone by Ultra-violet Light. Eva von 
Baur (Ann. Physik, 1910, [iv], 33, 598—606).—When ultra-violet 
light from a quartz-mercury lamp is allowed to fall on ozonised 
oxygen, the ozone is decomposed. The rate of decomposition increases 
rapidly as the pressure on the gas is reduced. For a given intensity 
of the incident ultra-violet radiation, the ozone disappears at a rate 
which agrees with the requirements of the equation for a unimolecular 
change, if the pressure is kept constant. ‘The velocity constant is nearly 
independent of the pressure when this exceeds 200 mm. of mercury, 
but for lower pressures the constant increases rapidly as the pressure 
falls. 

In consequence of the decomposing action of ultra-violet light, the 
measurement of the absorption of ultra-violet radiation cannot be 
applied to the estimation of ozone at low temperatures. H. M. D. 


Ozone. V. The Development of Heat in the Decomposition 
of Ozone. Anton KaILan and STEPHAN JAHN (Zeitsch. anorg. Chem., 
1910, 68, 243—250. Compare Abstr., 1909, ii, 37).—The oxygen, 
containing 10% of ozone, is led through a decomposition tube contain- 
ing soda-lime, enclosed in a vacuum vessel as calorimeter containing 
water. A manganin spiral is also provided for heating the apparatus 
electrically in order to calibrate it. With this apparatus, a rise of 
temperature of 0°2° in ten to fifteen minutes may be measured to 
001°. The corrected value for the development of heat in the 
decomposition of ozone at constant volume is 34,500 cal. per gram- 
molecule. 

Experiments with other catalytic agents show that platinum-black 
gives high values, and rapidly loses its activity. With a heated 
platinum wire, which is easily calibrated, the concordant value 
34,000 cal. per gram-molecule is obtained. C. H. D. 


New Hydrogen Sulphide Apparatus. Sreran Urpascn (Chem. 
Zeit., 1910, 34, 1040—1041).—The apparatus may be used in the 
laboratory room close to a fume chamber without causing any in- 
convenience whatever, and, owing to the high pressure, several 
solutions may be treated simultaneously with hydrogen sulphide. 

A holds 5 litres, B altogether 6 litres, C altogether 4 litres, D 
also 4 litres. When used for the first time, # is filled with water, 
and a glass tube reaching to the bottom isintroduced. C contains iron 
sulphide, D dilute hydrochloric acid (2:1). Hydrogen sulphide is now 
passed until the water in B is quite saturated, and the apparatus 
is then fitted up as shown in the figure. If the gas is wanted first, 
stopcock fand then stopcock g are opened, causing the acid to flow from 
DtoC, The gas evolved enters by the tube a into B, passes through 
the water, and by means of the tube 4c and stopcock g then passes 
through the solution to be tested. The gascurrent is easily regulated, 
and the spent acid is drawn off from the bottom of C, If saturated 
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hydrogen sulphide water is required, it is allowed to drain from 
the burette, and the volume may thus be measured. Owing to the 
difference in level, fresh water flows from A into B until the former 
height has been again reached, and this water becomes again saturated 
with hydrogen sulphide. Not until 5 litres of hydrogen sulphide 
water have been used is there any need for replenishing the 
contents of A. During the passing of the gas, the siphon is 
closed, as otherwise a little of the solution might find its 
way into A. When no gas but only the solution is required, 


no fresh water is introduced into B; the contents last a long time and 
cannot deteriorate. In order to empty the burette when the siphon 
is closed, it is necessary to open the pinchcock f for a momont. B is 
made of dark glass so as to prevent any decomposition by light. 

L. DE K. 


The Constitution of Weber's Acid. Konrap W. Juriscu 
(Chem. Zeit., 1910, 34, 1065—1066).—Objections are brought forward 
against the validity of the ordinary structural formule for sulphuric 
acid and nitrosylsulphonic acid. The former is regarded as an additive 
compound of sulphur trioxide and water, and the latter as 

H,0,S80,,S0,,N,0,. 
Thermochemical reasons are given for supposing that the group SO, is 
present in both compounds, and that hydroxyl groups are absent. 
C. H. D. 


Action of Crushed Quartz on Nitrate Solutions. Harrison 
E. Patten (J. Physical Chem., 1910, 14, 612—619).—A filter bed was 
made with fine quartz flour of 740 sq, cm. area per gram, which was 
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washed with hydrochloric acid and distilled water. On percolating 
through it an 0°01 N-solution of silver nitrate sterilised with chloroform, 
some silver remained on the quartz in an insoluble condition, and the 
filtrate contained upwards of 1% of nitrite calculated as silver nitrite. 
The silver remaining on the quartz, which was perhaps in the form of 
silver oxide or silver silicate, was soluble in ammonia, but the percolated 
silver nitrate was not tested for acidity. 

The reduction of nitrate decreases as the adsorptive capacity of the 
quartz surface becomes satisfied. Sodium nitrate under sterile 
conditions is not reduced in contact with quartz to give any substance 
oxidisable with permanganate. The looser combination and the 
greater hydrolysis of the heavy metal nitrates may facilitate their 
reduction by quartz. R. J.C. 


The Hydration of Metaphosphoric Acid. D. BAtarerr 
(Zeitsch. anorg. Chem., 1910, 68, 266—268. Compare this vol., ii, 
607).—Although it is not found possible, on account of the volatility 
of metaphosphoric acid, to reach the temperature at which ortho- 
phosphoric acid would pass directly into the meta-acid, it is found that 
metaphosphoric acid in aqueous solution becomes directly hydrated to 
form the ortho-acid, without any intermediate formation of pyro- 
phosphoric acid. C. H. D. 


Synthesis of Hydrogen Arsenide from its Hlements. 
ALEXANDER CH. Vournasos (Ber., 1910, 43, 2264—2272).—Dry 
nascent hydrogen, as prepared by heating sodium formate, readily 
combines with certain of the metalloids to form the hydrides of these 
elements (compare this vol., ii, 286). Hydrogen arsenide may be 
obtained by passing the vapours of arsenic heated to 460° over sodium 
formate contained in a tube heated to a temperature just below the 
decomposition point of the formate. The heat of the arsenic vapour 
completes the decomposition, and a mixture of hydrogen and hydrogen 
arsenide is obtained. The reaction is carried out much more con- 
veniently by heating a mixture of three parts of powdered arsenic with 
eight parts of dry sodium formate rapidly to 400° in a round-bottomed 
flask. Yields of 12—17 volume % of* hydrogen arsenide have been 
obtained. 

Instead of using sodium formate alone, it is better to use an equi- 
molecular mixture of sodium formate and sodium hydroxide or lime to 
prepare the nascent hydrogen, as this prevents the Reendies of sodium 
oxalate, and hence of carbon monoxide, when the temperature is raised 
too high. Moreover, arsenious oxide, sodium arsenite, or arsenic acid 
may be used in place of arsenic. When a mixture of equal weights 
of sodium formate and normal sodium ortho-arsenite is heated to 
temperatures not exceeding 400°, a gaseous mixture of hydrogen 
arsenide and hydrogen is obtained containing not more than 2—3% of 
the latter gas. 

One great advantage of this reaction is that sulphur compounds and 
other inorganic and organic compounds of arsenic, for example, solid 
hydrogen arsenide, Schweinfurt green, arsenic trisulphide, arsenic- 
containing magenta, etc., all give arsenic trinydride when heated with 
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sodium formate, or with a mixture of sodium formate and sodium 
hydroxide. Marsh’s test may thus be carried out without it being 
necessary to transform the arsenic compound into one of its oxygen 
derivatives. Organic compounds are best destroyed by oxidation with 
nitric and sulphuric acids, and the dry residue, which may still contain 
carbon, heated directly with the formate mixture. In some cases, it is 
an advantage to transform the arsenic acid produced by the oxidation 
into arsenic sulphide before further treatment. This is best done by 
means of pure hydrogen sulphide prepared by heating ten parts of the 
formate-hydroxide mixture with three parts of flowers of sulphur to 
400°. 

Urine which is to be tested for arsenic is made strongly alkaline 
and evaporated to dryness, the residue then being treated as above. 
Acids are first neutralised, and then evaporated, etc. Aniline dyes 
and textiles dyed with colours containing arsenic can be treated directly 
with the formate-hydroxide mixture, since organic matter does not 
affect the reaction, but it is better first to isolate the arsenic as 
chloride by distillation, and then transform it into the sulphide, or else 
to destroy the organic matter by fusion with sodium nitrate. 

By the above methods it is possible to detect 0-001 mg. of arsenic. 

A mixture of antimony oxide and sodium formate gives no trace of 
hydrogen antimonide when heated to 400°, metallic antimony alone 
being formed. When, however, sodium antimonite is used instead of 
antimony oxide, and the mixture rapidly heated to 800°, small quantities 
of the hydride of antimony are formed. This compound is also 
produced to a slight extent when metallic antimony is used and the 
mixture heated to a bright red heat. Antimony tri- and penta- 
sulphides simply give rise to metallic antimony and hydrogen sulphide 
at 400°. Thus arsenic may be separated from antimony in their 
compounds by heating with the formate-hydroxide mixture to 400°, 
the antimony remaining behind in the metallic form. At 800°, 
however, some antimony also volatilises as the hydride. 2. & PF. 


Percarbonates. Ernst H. Ruesenrerp (Ber, 1910, 48, 
2594—2595).—Polemical. A reply to Tanatar (compare this vol., 
ii, 33, 203, 290, 774). 4 T. 8S. P. 


Silicon Monosulphide. Livio Campi (Atti R. Accad. Lincet, 
1910, [v], 19, ii, 294—300).—When silicon (in the form of ferro- 
silicon) and sulphur are heated together in an electric arc furnace, a 
vigorous reaction takes place, and a grey mass results, from which, 
by sublimation in an electric furnace, silicon monosulphide may be 
obtained. The compound sublimes at 940—980° at 20-—30 mm., and 
it occurs in two forms, namely, a black solid which may assume a 
vitreous character, and a yellow powder. On resublimation of either 
form, both are produced, the yellow one being deposited in the colder 
parts of the tube employed. Analysis of either product leads to the 
formula SiS, and the substance does not appear to be a mixture. The 
black modification has Dj’ 1°853. With alkalis, the compound reacts 
according to the equation SiS+2KOH=Si0,+K,S+H,. The black 
sulphide dissolves in water with evolution of hydrogen sulphide and 
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formation of soluble silica, and of a finely-divided orange substance, 
which appears to be related to the oxygenated silicon hydrides of 
Wohler (Annalen, 1863, 127, 257). It decomposes slowly in water, more 
rapidly in alkalis, with evolution of hydrogen and formation of 
silica, It dissolves in hydrofluoric acid, hydrogen being evolved, but 
it is insoluble in other acids. The yellow sulphide is also hydrolysed 
with evolution of hydrogen sulphide, but instead of soluble silica 
and the compound just described, a white, insoluble substance is 
formed, which yields hydrogen when treated with alkalis. 
R. V.S. 


The Equilibrium Diagram of the Silver-Cadmium Alloys. 
GiusEPpPE Bruni and E. QuercieH (Zeitsch. anorg. Chem., 1910, 68, 
198—206).—Silver and cadmium are melted together in an atmosphere 
of nitrogen. The diagram obtained is simpler than that of Rose 
(Abstr., 1905, ii, 86), although agreeing with it in the form of the 
liquidus. From 0 to 80 atomic % of cadmium, the alloys form a 
continuous series of solid solutions. The crystallisation intervals 
increase from 0 to 40 atomic % Cd, diminish to zero at 50%, increase 
to 60%, and again reach zero at 80% Cd. This indicates the existence 
of two compounds, AgCd and AgCd,, both of which form solid 
solutions, This part of the curve resembles that of the magnesium— 
cadmium alloys (Grube, Abstr., 1906, ii, 355), The compound AgCd 
undergoes a transformation at 433°. 

From 80 atomic % Cd to 97%, crystals of AgCd, separate, and from 


this point onwards solid solutions are formed. There is no eutectic 
point, the freezing point of cadmium being raised by the addition of 
silver, even in minute proportion. O. H. D. 


Peptisation of Silver Bromide. Rapnar. E. Lizsecane (Zeitsch. 
Photochem., 1910, 9, 60—64).—A theoretical paper in which the 
author discusses the nature of the changes involved in the granulation 
and peptisation of the silver haloids. H. M. D. 


Silver Nitrate Formed by the Action of Nitric Acid on 
Silver Sulphide. Huippotyre Gruener (J. Amer, Chem. Soc., 1910, 
32, 1030—1032).—Boiling nitric acid of concentration above 5% 
dissolves silver sulphide rapidly, forming silver sulphate and nitrate. 
Acid stronger than 94%, however, forms only the sulphate. The 
maximum amouut of nitrate (95%) is obtained by the use of 15—20% 
acid, greater dilution than this resulting in a smaller percentage. The 
production of the nitrate is diminished by boiling the acid or prolonging 
its time of action, W. O. W. 


Action of Potassium Hydroxide on Normal Calcium 
Phosphate. WILLIAM OEcHSNER DE ConincK (Bull. Acad. roy. Belg., 
1910, 662—664).—Normal calcium phosphate is not acted on when 
heated with a large excess of potassium hydroxide at 96—97° for fifty 
hours, Zz. & F. 


ii. 954 ABSTRACTS OF CHEMICAL PAPERS. 


The Binary Systems of Calcium Metasilicate with Calcium 
Chloride and Calcium Fluoride. B. Karanpierr (Zettsch. anorg. 
Chem., 1910, 68, 188—197).—Mixtures of calcium carbonate, silica, 
and calcium fluoride are melted in a carbon tube and subjected tu 
thermal analysis, the porcelain tube of the thermo-couple being pro- 
tected with a layer of tar and graphite. Calcium metasilicate and 
calcium fluoride form a simple eutectiferous series, with a eutectic point 
at 48 molecular % CaF, and 1130°. The conversion of pseudo- 
wollastonite into wollastonite on cooling may be followed micro- 
scopically, but does not produce any thermal effect. 

The eutectic point in mixtures of calcium metasilicate and calcium 
chloride lies close to the calcium chloride point, and 8° belowit. Solid 
solutions may be formed up to 10 molecular % CaCl,. There is no 
evidence of the formation of additive compounds. C. H. D. 


Metallic Strontium. Ben L. Grascock (J. Amer. Chem. Soc., 
1910, 32, 1222—1230).—A study has been made of the conditions 
necessary for the preparation of strontium by the electrolysis of its 
fused chloride. A quantity of the metal was prepared in the following 
manner. A hemispherical, cast-iron vessel of 25 cm. diameter was 
used as a container, and a carbon anode 8 cm. x 8 cm. was employed. 
With pure strontium chloride as electrolyte, and a current of 125 
amperes and 40 volts for seven hours, 76 grams of strontium were 
obtained, giving a current efficiency of 5°3%. The metal thus obtained 
had a purity of 97—98°5%, D 2°55, and specific heat 0:0742. 

Strontium is a very light, soft metal, which has a silvery lustre 
when freshly cut, but rapidly becomes yellow and afterwards coated 
with a white layer of oxide. It reacts with water, methyl, and 
ethyl alcohols, ethyl acetoacetate and malonate, and aniline with 
evolution of hydrogen, and also reacts slowly with boiling ethyl 
iodide. The metal is without action on silicon tetrachloride. It 
dissolves readily in liquid ammonia, forming a deep blue solution from 
which a dark blue precipitate separates, It burns in an atmosphere of 
carbon dioxide and illuminating gas as energetically as in air, but not 
so violently as calcium does under similar conditions. When hydrogen 
and nitrogen are passed over the heated metal, the hydride and nitride 
are formed. An alloy of strontium and iron has been prepared and is 
described. 


The Ternary Alloys of Magnesium, Zinc, and Cadmium. I. 
GiusePprE Bruni, G. Sanponnini, and E. Quercicu (Zettsch. anorg. 
Chem., 1910, 68, 73—90).—Magnesium and zine form a single com- 
pound, MgZn,, and no solid solutions. On the other hand, zine and 
cadmium form a simple eutectiferous series, whilst magnesium and 
cadmium form a compound, MgCd, which forms a continuous series of 
solid solutions with both components. It is found that the system 
MgZn,—Cd behaves like a binary system, and the present investigation 
includes the alloys of the ternary group MgZn,—Cd-Zn, leaving the 
remainder for a second part. 

In the zinc-cadmium series, the eutectic point is at 262° and 73°5 
atomic % Cd, and cadmium holds about 3 atomic % Zn in solid 
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solution. The eutectic point between Zn and MgZn, lies at 363° and 
75 atomic % Mg. The eutectic point Cd-MgZn, lies at 280° and 
80:05 atomic % Cd. 

The ternary series examined is therefore of a simple type, having 
three binary eutectic lines and a ternary eutectic point, the last lying 
at 250° and 73 atomic % Cd, 25% Zn, and 2% Mg. 

The total number of alloys examined in this section of the system 
is 109. C. H. D. 


Chemical Analyses of Minoan Metals from the Excavations 
of Crete. Anceto Mosso (Atti R. Accad. Lincei, 1910, [v], 19, ii, 
225—228).—Of six samples of lead of Minoan origin only one con- 
tained tin (1°460%). It is suggested that the absence of tin objects in 
the Minoan remains is to be ascribed to the action of the “ tin pest.” 
A piece of gold was found to be alloyed with 20% of silver, this alloy 
being the so-called electron. A piece of silver was found to contain 
20% of copper. The two pieces of electron and the piece of silver 
analysed belong to the third Middle Minoan Period (Evans’ classifica- 
tion). A sphere of mineral examined was found to be an emery of the 
composition : 


Al,03. FeO; CaO. MgO. _ SiO, Total. 
55°40 38°60 1°50 0°54 3°70 99°74 
a se 


Antique Glass Mirror. Franz W. Darerr and R. Mixcavuz 
(Monatsh., 1910, 31, 781—784).—Chemical investigation of an antique 
glass mirror found in a large Roman grave-yard in the Wiener Strasse 
in Laibach shows that it was made by pressing lead foil on to the glass, 
some kind of balsam being used as an adhesive. In the course of 
centuries the balsam has resinified and entered into combination with 
the lead, the lead thereby being converted for the most part into red 
lead. The lead forming the frame and hinder part of the mirror was 
changed on the surface into the basic carbonate. a & E> 


The Influence of Light on White Lead Blackened by 
Hydrogen Sulphide. Ernst Tauper (Chem. Zeit., 1910, 34, 1126). 
—Contrary to the results of Sacher (this vol., ii, 712), the author 
finds that lead sulphide in white lead paints is bleached by the action 
of light, even in the absence of oxygep. ‘The action is attributed to 
the peroxides of the drying oils in the paints. A blackened surface of 
white lead, coated in places with poppy-seed oil, is bleached by light 
only in the parts coated with oil. Freshly painted surfaces are even 
bleached in the absence of light, although more slowly. C. H. D. 


Crystallisation of Fused Lead Silicates. Sieerrizep HILPERT 
and RicuarD NackEN (Ber., 1910, 43, 2565—2573. Compare Abstr., 
1909, ii, 890).—The authors describe various apparatus by means of 
which they have taken the cooling curves of fused mixtures of lead 
oxide and silica, the fused mass being vigorously stirred during the 
cooling, and have measured the velocity of crystallisation and the 
crystallisation power (number of nuclei formed) of such fusions at 
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different temperatures. The results obtained are combined in a 
freezing-point diagram for mixtures varying in composition from lead 
monoxide to lead metasilicate. At first sight the curve seems to com- 
prise two eutectics and one maximum, the latter corresponding with 
lead orthosilicate, m. p. 749°. The eutectics, however, correspond 
with the compositions 3PbO,2Si0, and 3PbO0,SiO,, and further careful 
experiments (cooling curves, measurements of velocity of crystallisa- 
tion, and microscopic examination of thin sections) with mixtures of 
these compositions show that the first supposed eutectic really consists 
of two eutectics close together, with a small maximum in between, 
corresponding with the compound 3PbO,2Si0,, m. p. about 690°. The 
evidence for the second compound, 3PbO,SiO,, is not so satisfactory, 


but the examination of thin sections points to its existence. 
T.S. P. 


Ternary Alloys of Copper, Antimony, and Bismuth. Nicona 
Parravano and E, Vivianr (Aiti R. Accad. Lincei, 1910, [v], 19, 
ii, 197—201, 243-247. Compare this vol., ii, 779, 852).—The first 
paper contains the experimental results obtained for the ternary 
systems Cu,Sb-Sb—Bi, and the diagram of the system constructed with 
their aid. 

In the second this diagram is discussed. Microscopic examination 
of the alloys has confirmed the results obtained by thermal methods, 
and photomicrographs of some of the typical appearances observed are 
reproduced in this paper. R. V. 8. 


Compounds of Nitric Oxide with Cupric Salts. WuILHELM 
Mancuot (Annalen, 1910, 375, 308—315. Compare Kohlschiitter, 
Abstr., 1904, ii, 734; Manchot, this vol., ii, 137). It has long been 
known that a solution of copper sulphate in concentrated sulphuric 
acid develops a violet or bluish-violet coloration with nitric oxide. The 
author shows that the coloration is due to the formation of an easily dis- 
sociable compound of 1 mol. each of copper sulphate and of nitric oxide. 
Its formation is influenced by the concentration of the water and of 
the copper salt present. No coloration or absorption of nitric oxide 
can be detected when sulphuric acid containing less than 70°8% of 
H,SO, is used, whatever the concentration of the copper sulphate. At 
0° and 752 mm., solutions containing 0°0053 to 0:°0265 mol. of CuSO, 
per litre of 97°6% sulphuric acid absorb exactly 1 mol. of nitric oxide 
per 1 atom of copper ; with greater concentrations of copper sulphate 
the amount of nitric oxide absorbed is less. A solution containing 
about 0°0175 mol. of CuSO, absorbs only 1 mol. of nitric oxide per 
1 atom of copper when the pressure of the nitric oxide is increased 
from 322 mm. to 1303 mm. 

Similar results are recorded for alcoholic solutions of hydrated 
cupric chloride, The dark violet compound is even more sensitive 
than the preceding to the decomposing action of water, for even in 
absolute alcohol solutions containing 0°005 to 0°1352 mol. of CuCl, 
per litre absorb only 17 to 18 litres of nitric oxide (at 0° and 
750—753 mm,) per | atom of copper, 
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When dry hydrogen chloride is led into liquid nitric oxide cooled by 
liquid air, or when nitric oxide is passed into liquid hydrogen chloride, 
a dark red liquid is formed, which rapidly solidifies to a dark red, 
crystalline mass; the substance decomposes, however, even at the 
temperature of a mixture of solid carbon dioxide and acetone. 


C. 8, 


Atomic Weight of Mercury. II. ©. W. Eastey (J. Amer. 
Chem. Soc., 1910, 32, 1117—1126).—In an earlier paper (Abstr., 1909, 
ii, 1013), the atomic weight of mercury was determined by a study of 
the ratio HgCl,:2AgCl. In order to confirm the value thus obtained, 
estimations were made of the mercury in mercuric chloride by precipi- 
tating mercuric oxide with sodium hydroxide and reducing it by means 
of hydrogen peroxide. Although the results of these experiments 
agreed closely with those obtained by the former method, the difficulty 
of collecting the mercury completely rendered the process untrust- 
worthy. 

Determinations have now been made of the ratio HgCl, : Hg by the 
electrolysis of a solution of mercuric chloride. A special method was 
devised in which the metal was deposited in globular form by means of 
@ mercury cathode, and, without being removed, was washed by 
decantation, freed from water by means of acetone, and afterwards 
weighed. The results of five preliminary experiments and of six final 
experiments each gave a mean value for the atomic weight of mercury, 
200°63 (Cl= 35°46), whilst the value obtained in the earlier paper i 
cit.) from the ratio HgCl, : 2AgCl was 200°62. E. G 


Ultra-microscopic Observations of the Hydrolysis of 
Mercuric Chloride. Herrmann W. Fiscuer and E, Brizcer (Zeitsch. 
Chem. Ind. Kolloide, 1910, '7, 196—197).—An aqueous solution of 
mercuric chloride has been found to contain a number of ultra- 
microscopic particles. These are attributed to the formation of a 
colloidal substance as a result of hydrolytic decomposition. The 
colloidal product ages with time, and becomes less soluble ; this leads 
to further hydrolytic decomposition and to an increase in the number 
of ultra-microscopic particles. Rise of temperature has the same effect, 
and this observation supports the view that the presence of sub- 
microns is due to hydrolysis. The protective influence of sodium 
chloride on a solution of mercuric chloride ,is attributed to the 
diminution of the hydrolysis in consequence of the formation of the 
complex salt Na,HgCl,. H. M. D. 


Lutetium and Neoytterbium or Cassiopeium and Alde- 
baranium. Georges Urpain (Zeitsch. anorg. Chem, 1910, 68, 
236—242).—Claim for priority against Welsbach (Abstr., 1908 
ii, 591 ; compare Abstr., 1908, ii, 283, 849). C. H. D. 


The Preparation of Manganic Fluorides and the Titration 
of Manganese by Volhard’s Method in Presence of Fluor- 
ides. Ericu Mi.uer and Paut Koprre (Zeitsch. anorg. Chem., 1910, 
68, 160—-164).—Manganic fluoride has been prepared previously from 
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mangano-manganic oxide and hydrofluoric acid. A fluoride of 
tervalent manganese is readily obtained by the action of permanganates 
on a manganous salt in presence of hydrofluoric acid, ‘the reaction 
being: MnO,’ +4Mn"*+8H°=5Mn"*'+4H,O. The difference be- 
tween the reactions in presence of hydrofluoric and sulphuric acids is 
due to the conversion of Mn** into a complex fluoride ion in the 
former case. 

' By mixing, in the order given, a solution of 8°9 grams of manganous 
sulphate in 30 c.c. of water, 8 c.c. of 40% hydrofluoric acid, a solu- 
tion of 1:58 grams of potassium permanganate in 25 c.c. of water, 
and one of 5°8 grams of potassium fluoride in 20 c.c.,in a platinum 
basin, a salt is obtained which, after washing with hydrofluoric acid 
and alcohol and drying in a desiccator, has the composition 
2K F,MnF,,H,0. 

Manganese dioxide, which is insoluble in hydrofluoric acid, dissolves 
if a manganous salt is also present. Manganic fluoride, free from 
potassium, may be obtained by electrolysing a neutral solution of a 
manganous salt and dissolving the oxide precipitated at the anode in 
hydrofluoric acid. 

The difficulty of observing the end-point in presence of the pink 
manganic salt makes it impossible to obtain accurate results on 
titrating manganese with permanganate in presence of hydrofluoric 
acid, The reaction appears, however, to be nearly complete in a 
warm solution. The presence of fluorides causes a large error in the 


titration of manganese by Volhard’s method, but not in the titration 
of ferrous salts. C. H. D. 


Electrolytic Conversion of Manganates into Perman- 
ganates. Kurt Branp and J. E. Ramsporrom (J. pr. Chem., 1910, 
[ii], 82, 336 —396).—The authors have been forestalled by Askenasy 
and Klonowsky (this vol., ii, 413) in the publication of their results. 
The manganate melt for the electrolytic production of potassium per- 
manganate is made by heating manganese dioxide, potassium hydr- 
oxide, and a little water at a dark red heat, oxygen being supplied by 
the atmosphere and not by potassium nitrate or chlorate, since the 
addition of the latter results in the formation of potassium nitrite 
or chloride, the presence of either of which during the electrolysis is 
disadvantageous. 

The apparatus consists of a slender glass vessel containing an 
earthenware vessel! in which are the anode of nickel gauze and the 
anodic liquor, consisting of a solution containing 4% of potassium 
manganate and 14% of potassium hydroxide; the cathode is also 
made of nickel, and the surrounding solution is 2°2% potassium 
hydroxide. The results of the experiments show that the yield of 
potassium permanganate is appreciably increased by stirring 
thoroughly the anodic solution, and decreases with increase of the 
current density at the anode, the highest practicable value being: 
0:0125 ampere per sq. cm. with a nickel anode, and 0:005 with an 
iron anode. 

The solubility of potassium permanganate in aqueous potassium 
hydroxide of varying strength has been determined, and it is shown 
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that the potassium permanganate remaining dissolved in the anodic 
liquor can be isolated, either by evaporating the solution carefully, 
protected from dust particles, etc., or by continually adding the solid 
manganate melt to the anodic solution during the electrolysis, whereby 
the concentration of the potassium hydroxide becomes ultimately so 
great that the potassium permanganate is almost entirely precipitated. 


The System Iron-Nickel. Rupotr Rvuer and Emm Scniz 
(Metallurgie, 1910, '7, 415—420).—The freezing-point curve of the 
system iron—nickel, determined from quantities of 150 grams, is con- 
tinuous, with a shallow minimum, and the liquidus and solidus curves 
practically coincide throughout. Determinations of the temperatures 
of magnetic transformation yield results in general agreement with 
those cf Guillaume and Osmond, but the boundary between the 
reversible and irreversible alloys is now placed at 29% of nickel. The 
maximum of the reversible transformation curve at 618° and the 
minimum of the freezing-point curve at 1435° both lie near to 70% 
of nickel, pointing to the existence of a compound FeNi,. 

The electrical conductivity of rods cast in narrow magnesia cylin- 
ders and annealed by heating to 900° and cooling slowly, shows a 
minimum at 35% Ni, and the compound FeNi, is not indicated on the 
curve. C. H. D. 


Goldschmidt’s Ferroboron and Manganese-Boron, and the 
Residue Obtained on Heating Ferroboron in Hydrogen 
Sulphide. Joser Horrmann (Chem. Zeit., 1910, 34, 1045—1046. 
Compare this vol., ii, 508).—Goldschmidt’s borides behave towards 
reagents as heterogeneous substances, and this view is confirmed by 
microscopical examination, which shows distinct crystallites in a 
homogeneous ground mass. Detailed descriptions of some of the 
crystals are given. 

The residue obtained when hydrogen sulphide acts on ferroboron 
contains borides which are resistant to acids, and also boron sulphide 
and a sulphur compound which is not ferrous sulphide, but probably a 
ferrous thioboride. C. H. D. 


Complex Compounds of Cobalt with Chloric and Per. 
chloric Acids. Roserrtro Satvapori (Gazzetta, 1910, 40, ii, 9—18). 
—A number of cobaltiammine chlorates and perchlorates have been 
examined. They are all explosive, the chlorates by percussion or on 
ignition, the perchlorates by percussion or detonation, The per- 
chlorates are very stable at the ordinary temperature, whilst the 
chlorates decompose slowly, the luteo-derivatives being more stable 
than the roseo- or purpureo-compounds. 

For the analysis, the chlorates' are reduced by means of ferrous 
sulphate in ammoniacal solution, and the perchlorates by fusion with 
sodium carbonate in a platinum crucible placed in an outer crucible 
also containing sodium carbonate. Ammonia is estimated by distil- 
lation with sodium hydroxide, and cobalt by electrolytic reduction in 
presence of ammonium oxalate. The metallic deposit contains carbon, 
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and it is necessary to dissolve it in sulphuric acid, to filter, and to re- 
deposit the cobalt electrolytically. 

Luteo-cobaltiammine chlorate, Co(NH,),(ClO,),,H,0, prepared by 
passing oxygen through a 5% solution of cobalt chlorate in an excess 
of ammonia at 50°, adding chloric acid, and evaporating, forms 
yellow crystals, and explodes at 120° if rapidly heated. It may be 
obtained in an anhydrous form from luteo-cobaltiammine chloride and 
silver chlorate by cooling the filtrate in a freezing mixture. It then 
forms yellow needles, soluble in water to the extent of 7°87% at 18°, 
much more at higher temperatures. 

Cobalthydrazine perchlorate, Co(N,H,),(ClO,),, obtained by adding 
hydrazine hydrate to luteo-cobaltiammine chloride, forms yellow 
crystals, which are highly explosive. If carbon dioxide is passed into 
the solution containing hydrazine hydrate, cobalthydrazine carbonate 
and hydrazine hydrochloride are formed, and nitrogen is evolved, the 
reaction probably proceeding as follows: 

Co(N,H,),(C1O,), + N,H,CO, = Co(N,H,),CO, + 2HCl + 60 ; 
2HCl+60+5N,H,=6H,0 + 3N, + 2N,H,Cl. 

Roseo-cobaltiammine chlorate, obtained from the mother liquor of 
the luteo-salt, or from silver chlorate and roseo-cobaltiammine chloride, 
is a pink, very soluble powder, the solubility in water at 18° being 
105°8%. The purpureo-salt, also obtained by double decomposition, 
forms large, garnet-red tetrahedra. 

Cobalt perchlorate, Co(ClO,),.,6H,O, prepared from cobalt carbonate 
and perchloric acid, and crystallised slowly, forms prisms 4 cm. long, 
loses water at 100° to form a violet, hygroscopic powder, and explodes 
by percussion. When rapidly heated, it deflagrates without exploding. 
When ammonia and ammonium perchlorate are added to its solution, 
a red powder having the composition Co(Cl0,),,6NH, is precipitated, 
ammonia directly replacing water. Boiling water decomposes it 
according to the equation : 

2Co(C10,),,6N H, + 2H,O = Co(OH), + Co(ClO,), + NH,C1O, + 4NH,. 
Other metallic perchlorates behave in a similar manner. 

Luteo-cobaltiammine perchlorate, Co(NH,),(Cl10,),,H,O, is soluble 
in water to the extent of 0°967% at 18° (compare Alvisi, Abstr., 
1902, ii, 24). Roseo-cobaltiammine perchlorate, 

Co(NH,),, H,O,(C1O,),,H,0, 
and the purpureo-salt dissolve in water at 18° to the extent of 7:4% 
and 11% respectively. C. H. D. 


Compounds of Chromium. VIII. Triamminechromium 
Salts. ALrrep WERNER (er., 1910, 43, 2286—2295).—The starting 
point in the preparation of triamminechromium salts is triammine- 
chromium tetroxide, for which a new method of preparation is given. 
Te a strongly cooled solution of 30 grams of chromic acid in 300 c.c. 
of water are added 300 c.c. of pyridine. After remaining for half an 
hour in a freezing mixture, 750 c.c. of 3% hydrogen peroxide are 
added. The precipitated pyridine perchromate is collected, washed, 
and added to 90 c.c. of well-cooled 25% ammonia. The precipitated 
triamminechromium tetroxide is collected after ten minutes and washed 
with water, alcohol, and ether. 
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Trichlorotriamminechromium, (NH,),CrCl,, results when triammine- 
chromium tetroxide is added to cold concentrated hydrochloric acid. 
A grey to bluish-grey precipitate is formed, and the filtrate from this 
deposits the trichlorotriamminechromium on keeping for two days. 
The crystals are dark blue witha greenish tinge. It is almost insoluble 
in water, in which properties it resembles trichlorotriamminecobalt. 
It dissolves in hot water, giving a blue solution, from which the 
dichloroaquotriamminechromium salts (Abstr., 1906, ii, 760) are pre- 
cipitated by appropriate reagents. The grey to bluish-grey precipitate 
mentioned above is probably a mixture of dichloroaquotriammine- 
chromium chloride and trichlorotriamminechromium. 

Triaquotriamminechromium chloride, YC\,, where Y = | ont ony | 
is obtained as follows: A mixture of 1 gram of dichloroaquo- 


triamminechromium chloride with 8 c.c. of water is covered with 5 c.c. 
of pyridine. The resulting solution is filtered, and the hydroxoiodide 
precipitated by the addition of solid potassium iodide. The chloride 
is then obtained by triturating the hydroxoiodide with concentrated 
hydrochloric acid. After purification by solution in water and pre- 
cipitation with hydrogen chloride, it forms brownish-red, hygroscopic 
crystals. It was also prepared by dissolving triamminechromium 
tetroxide in dilute hydrochloric acid (1:4) and saturating the cooled 
solution with hydrogen chloride. The chloride-nitrate, YCI,NQO,, is 
precipitated when concentrated nitric acid is added to a cold con- 
centrated solution of the chloride. When nitric acid is replaced by 
perchloric acid, pale red plates of the perchlorate, Y(ClO,),, are 
obtained. 


Dibromoaquotriamminechromi-salts, YX, where Y = | Br, Cre H,) | 


To prepare the bromide, YBr, triamminechromium tetroxide is 
dissolved in cooled hydrobromic acid (D149), whereby bromine is 
evolved, and concentrated sulphuric acid added to the well-cooled 
solution. Intense green crystals are obtained, soluble in water to a 
green solution, which rapidly turns bluish-red. The iodide, YI, 
thiocyanate, YSON, nitrate, YNO,, and sulphate, Y,SO,, all form green 
crystals, and are prepared from a fresh solution of the bromide by 
precipitation with potassium iodide, potassium thiocyanate, nitric and 
sulphuric acids respectively. The green colour of these salts corre- 
sponds with that of the dichloro- and dibromo-diethylenediamine- 
chromium salts. The dichloroaquotriamminechromium salts are, 
however, blue. This difference in colour is not due to a difference 
in constitution, since when the green dibromo-bromide is converted 
into triaquotriamminechromium nitrate, t rE | NO,),, by means 
of silver nitrate, and the dichloroaquotriamminechromium nitrate 
prepared from this by means of hydrogen chloride, the usual blue 
salt is obtained. Both the green and the blue salts are therefore 
praseo-salts. 


Bromodiaquotriamminechromi-salts, YX,, where Y = Ee . ny |- 
3)3 
Five grams of triamminechromium tetroxide are dissolved in 50 grams 
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of well-cooled hydrobromic acid (D 1°49). The solution is then 
boiled until bromine ceases to be evolved, cooled, and 30 c.c. of con- 
centrated sulphuric acid added, whereby a brownish-red, crystalline 
deposit forms. If this is dissolved in water, the solution rapidly 
filtered, and the filtrate treated with concentrated hydrobromic acid, 
reddish-violet crystals of the bromide, YBr,, are obtained. With con- 
centrated hydrochloric acid, the solution of the bromide gives reddish- 
violet crystals of the chloride, YCI,, from which salt the sulphate, 
YSO,, may be obtained as violet crystals. The transformation of 
the chloride into the sulphate proves that the bromine is in the 
complex. 

Hitherto, it has not been possible to isolate the tribromotriammine- 
chromium, only the following three hydrates of the bromo-series 


being known, namely: [ Br Crvit, [Be | Brora [Bp and 


OH 
[ ont | Bry. T.8. P. 


The Behaviour of Iron towards Solutions of Stannous Salts. 
Aurrep TureL and K. Keiser (Zeitsch. anorg. Chem., 1910, 68, 
220—235).—The fact that when iron is added to a solution of the 
chlorides of tin and antimony, only antimony is precipitated, is in 
contradiction to the positions of iron and tin in the electrochemical 
series. It is now shown that tin is actually precipitated, but only in 
very minute quantity, forming a very thin protecting layer of a tin- 
iron alloy on the surface of the iron. 

Iron dissolves much less rapidly in an acid if a tin salt is present. 
Measurements of electrolytic potential show that in pure acid tin is 
always less noble than iron, the difference being greater in stronger 
acids. In acid containing a stannous salt the potential of iron varies, 
and finally assumes a value equal, or near, to that of tin, according to 
the conditions. The deposition of tin on iron is recognisable by 
analysis, if iron having a relatively large surface, such as turnings, is 
taken for the experiment. 

If iron is introduced into a vessel containing a concentrated electro- 
lyte, containing tin in the lower part, and a more dilute electrolyte 
free from tin in the upper part, the iron becomes covered with 
crystals of tin where it dips into the concentrated electrolyte, but 
remains free from tin if immersed completely in either the concentrated 
or the dilute solution. C. H. D. 


Atomic Weight of Tantalum. CLarence W. Bake (J. Amer. 
Chem. Soc., 1910, 32, 1127—1133).—Owing to the uncertainty existing 
with regard to the value of the atomic weight of tantalum, deter- 
minations have been made of the ratio 2'l'aCl;:Ta,O,, the chloride 
being converted into the oxide by methods similar to those used in 
the determination of the atomic weight of columbium by Balke and 
Smith (Abstr., 1908, ii, 1043). 

Tantalum chloride was prepared by heating the oxide in a current of 
chlorine and vapour of sulphur chloride. The chloride was converted 
into the oxide in quartz bulbs. The bulbs containing the chloride 


MINERALOGICAL CHEMISTRY. i. 963 


were placed in a vacuum desiccator with water, and the air was pumped 
out. The chloride gradually underwent hydrolysis ; small quantities of 
water andconcentrated nitric acid were thenintroduced into the bulb,and 
the mass was evaporated to dryness. The addition of water and nitric 
acid and the subsequent evaporation were twice repeated, and the dry 
mass was finally ignited until no further loss of weight occurred. 
The mean of eight experiments with three samples of the chloride gave 
a value for the atomic weight 181°52 (Cl=35-46), whilst the value 
given in the international table of atomic weights is 181°0. 

Tantalum chloride has D 3°68 at 27°. Specimens of the oxide 


prepared from the chloride had D varying from 7°91 to 8°62. 
E. G. 


Easy Method for Preparing Colloidal Gold. Wiuttiam 
OrcHsNER DE Coninck (Bull. Acad. roy. Belg., 1910, 664—665).— 
A dilute solution of gold chloride containing a little starch is heated 
for a short time and then filtered. The filtrate is at first colourless, 
but gradually becomes deep violet in colour. The starch remaining on 
the filter paper is coloured violet, and after a few days presents a 
metallic reflecting surface, On exposing the violet filtrate to diffused 
light for some days, the gold is slowly deposited. 

If the original solution of gold chloride and starch is gently 
heated for some minutes, the filtrate, which is opalescent, will reduce 
Fehling’s solution. 7. &. 2. 


Mineralogical Chemistry. 


A Method for Isolating Native Iron from Basalt without 
Destroying its Form. Max Sresacu (Centr. Min., 1910, 641—643). 
—Native iron occurs in the basalt of Biih!, near Weimar, in the form 
of a fine network. The basalt may be removed without destroying the 
form of the iron by heating with Plattner’s flux (10 parts sodium 
carbonate, 13 parts potassium carbonate, 5 parts borax glass, and 5 
parts dry starch) in a graphite crucible. In order to prevent the 
formation of a thin layer of oxide on the iron, charcoal may be mixed 
with the flux, and the whole covered with a layer of sodium chloride. 
A piece of basalt 1 c.c. in size is destroyed in one and a-half hours. 
The last traces of rock enclosed in the méshes of the iron are removed 
by fusion with boron trioxide. When it is only required to isolate 
the iron, without preserving its form, it is best to crush the basalt and 
fuse with boron trioxide. C. H. D. 


Diffusion of Crude Petroleum through Fuller’s Earth, 
J, Exxiorr Gitpin and Oscar E. Bransxy (Amer. Chem. J., 1910, 44, 
251—-303).—Gilpin and Cram (Abstr., 1909, i, 1) have shown that 
when petroleum is allowed to diffuse upwards through tubes packed 
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with fuller’s earth, fractionation takes place, and the fractions rising 
to the top of the tubes are of lower sp. gr. than those at the bottom. 
The paraffin hydrocarbons collect in the upper parts of the tubes, and 
the unsaturated hydrocarbons in the lower parts. 

A study has now been made of the behaviour of crude Illinois 
petroleum when treated in this way. Gilpin and Cram’s results have 
been confirmed, and it has been found that the amount of the sulphur 
compounds, like that of the unsaturated hydrocarbons, increases 
gradually from the lightest oil at the top to the heavier oils at the 
bottom of the tube. When a solution of benzene in petroleum is 
allowed to diffuse through fuller’s earth, the benzene, like the olefines 
and sulphur compounds, tends to accumulate in the lower part of 
the tube. 

When fuller’s earth, which has been used for such diffusion experi- 
ments and afterwards treated with water in order to remove as much 
oil as possible, is dried and extracted with ether, oils of high specific 
gravity and viscosity are obtained containing considerable quantities 
of unsaturated hydrocarbons and sulphur compounds. It is therefore 
evident that fuller’s earth exercises a selective action on the 
petroleum. 

A discussion is given of the causes of the differences between the 
various oils of the United States. Pennsylvania petroleum differs 
from those of Ohio, Texas, and California in containing a much larger 
proportion of paraffin hydrocarbons and a much smaller proportion of 
benzene, unsaturated hydrocarbons, and compounds of sulphur and of 
nitrogen. In view of the results of the present investigation, it is 
suggested that this difference may be explained by assuming that the 
Pennsylvania petroleum has diffused upwards through porous media, 
such as shales, limestones, and sandstones, and thus undergone 
fractionation, resulting in the removal of the unsaturated and aromatic 
hydrocarbons and the sulphur compounds, It is probable that the 
nitrogen compounds also behave like the unsaturated hydrocarbons 
and sulphur compounds, and this question is being studied. KE. G. 


Grahamite, a Solid Native Bitumen. CLirrorp RiIcHARDSON 
(J. Amer. Chem. Soc., 1910, 32, 1032—1049).—There is a regular 
gradation in properties and composition between paraffins, asphalts, 
manjaks, and grahamites, corresponding probably with different stages 
of metamorphosis. The author discusses the relations between these 
minerals, and suggests that the term “ grahamite” should be confined 
to that type of solid, native bitumen characterised by a schistose or 
hackly fracture, by its sparing solubility in naphtha, and by a high 
percentage of residual coke. 

A list of occurrences of grahamite in America is given in tabular 
form, with the physical properties, percentage of bitumen, and ultimate 
composition of the bitumen. The bitumen from a typical grahamite 
from West Virginia gave C 86°56, H 8°68, and S$ 1°79%. The ash of 
grahamites contains vanadium, that of a specimen from the Impson 
Valley containing 11—15% of V,O, (compare Hewett, this vol., ii, 719). 
Trinidad bitumen should be classed as a grahamite rather than as a 
manjak. Ww. O. W. 
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Mosesite, a New Mercury Mineral from Terlingua, Texas. 
Freperick A. CANFIELD, WILLIAM F. HILLEBRAND, and WALDEMAR 
T. Scoatter (Amer. J. Sci., 1910, [iv], 30, 202—208).—The mineral 
occurs as minute simple octahedra, or spinel-twins, on calcite, and is 
canary-yellow with an adamantine lustre. It is a mercury-ammonium 
compound with chlorine (about 5%) and sulphate (about 35% 8O,), 
being thus similar to kleinite (Abstr., 1907, ii, 788), but probably with 
mercurous, rather than mercuric, sulphate and chloride. In hydro- 
chloric acid it is very slowly changed to calomel, whilst kleinite is 
completely, although very slowly, dissolved. Heated gradually in a 
bulb-tube, mosesite first changes colour to black, then to white, aud at 
a higher temperature volatilises, giving sublimates of calomel and 
mercury. The crystals are optically birefringent, but they become 
isotropic at 186°; on cooling they revert very slowly to the birefringent 
modification. Kleinite shows the same change from the optically 
birefringent to the isotropic state at a slightly higher temperature. 

L. J. 8. 


The Synthetic Sapphires of Verneuil. Atrrep J. Moszs 
(Amer. J. Sct., 1910, [iv], 30, 271—274).—The crystallised corundum 
of a fine sapphire-blue colour prepared artificially by A. 
Verneuil (this vol., ii, 212) gave, on analyses by M. A. Lamme, 
Al,O,, 99°83—99°85% ; TiO,, 0°11—0°13% ; Fe,O,, trace ; SiO,, nil ; 
D 3:977—401. Refractive indices (sodium-light), »=1°7680, «= 
1:7594. The pleochoism is distinct (w, indigo-blue, ¢«, pale blue). The 
optical interference-figure varies from uniaxial to slightly biaxial in 
character, and the optic axis is inclined at about 40° to the axis of 
the conical mass. L. J. 8. 


Lanthanite. Gustar Linpstrém (Jahrb. Min., 1910, ii, Ref. 15; 
from Geol. Fér. Férh. Stockholm, 1910, 32, 206—214).—-Lanthanite of 
D 2:°69—2:74, collected from cerite specimens from Bastnis, Sweden, 
gave on analysis : 


(La,Di),0;.  Ce,05. Y,03. CO,. H,0. Insoluble. Total. 
28°34 25°52 0°79 21°95 23°40 0°13 100°13 


This, like the analyses of American lanthanite, agrees with the formula 
R,0,,3C0,,8H,0. 

Hisinger’s analysis of ‘“ hydrofluocerite” from Bastniis has come to 
be wrongly quoted in the text-books under lanthanite, owing to the 
incorrect translation of the Swedish “ flusspatssyra” as “carbonic 
acid” in an early abstract in Hdin. J. Sci., 1826. L. J. S. 


New Occurrence of Hydrogiobertite. Roczr C. WELis (Amer. 
J. Sci., 1910, [iv], 30, 189—190).—The material occurs in considerable 
amount as a white encrustation on shale in Chiles Valley, Napa Co., 
California, and has been deposited from the water of springs; the 
serpentine-rocks occurring in the neighbourhood probably supplied the 
magnesium. The structure is spherulitic, and the spherules often 
contain a nucleus of shale ; D 2°152. Analyses of material containing 
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admixed shale gave the following results, agreeing with the hydro- 
giobertite formula : 2MgO,CO,,3H,0. 


Insoluble. (Al,Fe),03. CaO. MgO. CO,. H,0. Total. | 
25°33 1°90 2°60 31°81 18°06 20°06 99°76 

1493 106 184 3640 2371 20°81 98°75 | 
L. J. 8. 


Analyses of Minerals from Croatia. Fr. Tuéan (Jahrb. Min., | 
1910, ii, Ref. 39--41; from Glasnik | Berichte] kroat. naturw. Ges., 
Agram, 1907, 19).—I. Dolomite from the Fruska mountains; pale iy 
green, coarsely granular, from serpentine-rocks. II. Magnesite from 
the Bugnica stream near Trgove ; milk-white, compact with conchoidal 
fracture, from serpentine-rocks, III. Magnesite from the Beoéinski 
potok stream in the Fruska mountains ; similar to the last. IV—VI. 
Strontianocalcite from Radoboj; fibrous aggregates associated with 
strontianite. VII. Hydrozincite from Ivanec in the Ivanéica moun- 
tains ; milk-white, reniform aggregates associated with smithsonite. 
VLII—X. Muscovite from the pegmatites at various localities in the 
Krndija mountains. 


Al,O;. FeO. Mn9. CaO.  Sr0. MgO. CO, Insol. Total. 
I.* 0°21 1°53 § 1°30 30°78 trace 19°47 46°80 0°10 100°19 


II. 0°62 1°80 _ trace 0°37 _ 41°98 47°29 8°6] 100°67 
III.+ 0°57 4°39 trace 0°23 — 30°94 36°84 27°01 99°98 
lV. — trace trace 54°11 2°26 — 43°51 0°10 99°98 
V. — trace trace 40°59 19°32 a 40°05 -- 99°96 
VI. — trace trace 53°07 3°66 — 43°26 -~ 99°99 
VIIt — 1°25 — 0°20 — — 14°30 — 100°27 
* NiO, trace. + Na,O, K.0,Li,O, trace. t ZnO, 73°75 ; H,O, 10°77. 
SiOo, AlyO3. Fes03. FeO. MnO. CaO. MgO. KyO. NaO, LixO. H»O. Total. | 
VIII. 47°72 28°70 7°24 0°58 trace 0°54 —_ 7°31 192 trace 6°34 100°35 
IX. 46°93 34°32 3°18 —- trace 0°63 0°21 5°89 2°42 trace 45°83 99°41 
2°41 trace 498 100°57 


X. 46°66 37°40 2°32 O18 trace U'53 trace 609 


L. J. 8. 


Chalybite from Croatia. Fr. Tucan (Jahrb. Min., 1910, ii, Ref. 
12; from Nastavni vjesnik, Monatsber. kroat. Mittelschulver., Agram, 
1908, 1'7).—Fourteen analyses are given of chalybite from various 
localities in Croatia. L. J. 8. 


New Occurrence of Plumbojarosite. Wi tiam F. HILLEBRAND 
and Frep. E. Wricut (Amer. J. Sci., 1910, [iv], 30, 191—192. Com- t 
pare Abstr., 1902, ii, 667).—The mineral was found at American Fork, 
Utah, as friable lumps consisting of minute, brownish-red, glistening 
crystals with pyromorphite and calcite. The crystals are rhombo- 
hedral, with the basal pinacoid largely developed, and a rhombohedron 
(cr =53°40’' about); they are optically uniaxial and negative, and 
strongly dichroic. Analysis gave : 


Fe,03. PbO. K,O. Na,O. SO. H,O. CuO. CaO.  Insol. Total. 
42°87* 18°46 80°15 0°52 27°67 10°14 0°10 0°06 0°40 100°37 
* Including very little P,O; and probably some A1,03. 


L. J. 8, 
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Oxalite from Cape d’Arco (Island of Elba). Ernesto MANassE 
(Atti. R. Accad. Lincei, 1910, [v], 19, ii, 138—145).—The mineral was 
found in a vein of oxide and hydroxide of iron and manganese, which 
also contains pyrites and galena. It forms small, transparent prisms 
or tablets of an amber-yellow colour, hardness about 2, D 2°28. 
Analysis leads to the formula FeC,0,,2H,O 

FeO. MgO. C,0,. H,0 (by difference). 
40°72 trace 40°18 19°10 

An oxalate of similar composition, but only microcrystalline, was 
prepared.from ferrous ammonium sulphate or ferrous chloride, with 
oxalic acid. The crystallographic examination of the mineral gave 
{w:6:¢=0°77297 :1:1°10392]. The crystals are birefractive to an 
unusual degree. R. V.S. 


Mizzonite from Cape d’Arco (Island of Elba). Ernesto 
ManassE (Atti R. Accad. Lincei, 1910, [v], 19, ii, 211—215).—The 
mineral was found in association with quartz in small veins of mangan- 
ese oxide and hydroxide in a mine which yields iron and manganese. 
In close proximity occur crystalline schists and calcite of presilurian 
origin, It has hardness 5—6, and D 2°60. The crystals are prismatic, 
have a nacreous lustre, and are birefractive. Analysis gave: 

Loss at 
SiO, Al,O;. FeO; CaO. MgO. Na,O. K,0. Cl. red heat Total. 
54°40 24°44 trace 10°19 trace 7°59 1°69 1°53 1°43 101°27 
which is in agreement with those required by the amorphous mixture, 
{Na,[AICI]A1,[Si,0,]3},{Ca,[ Al0] Al,[Si,A10,],}.. 
The values observed for the indices of refraction and the birefraction 
are also in accord with this structure. a. V.& 


Minerals from Ruwenzori. Luici Cotompa (Jahrb. Min., 1910, 
ii, Ref. 41—42; from “Jl Ruwenzori” by the Duca degli Abruzzi, 
Milano, 1909, 2, 281—286).—The minerals collected from the amphi- 
bolite, granite, and pegmatite are described, and analysis given of the 
following: I—IV, Epidote, as small, striated needles (I, greyish- 
green ; LI, pale green; III, brownish-green ; IV, colourless, from Lake 
of Garda in northern Italy). In analysis III the ratio of 

SiO, : R,O, :(RO,R,O)=10:5: 9, 
whilst in the others it is 2:1:2. V, Albite,as small crystal druses in 
crevices; VI, Microcline, massive; VII, Garnet (pyrope), as bright 
red, distorted crystals associated with microcline ; VIII, [lmenite, in- 
distinct crystals, associated with albite : 


SiO, Al, FeO; FeO. (a0. MgO. K,O. Na,0. H,O. Total. 
2 


I. 38°21 30°84 _— 7°25 =20°43) =—-0°38 — — 2°71 99°82 
II. 37°63 31°41 _— 4°38 23°70 -- -- — 2°19 99°31 
IlI. 38°31 28°47 12°29 — 23°52 — — — 2°42 100°01 
IV. 37°95 30°38 — 7°83 =620°34 )=—0'93 —- — 2°64 100°07 
V. 67°43 20°15 _— _ 1°43 — —- 10'27* — 99°28 
VI. 64°30 19°69 = — — _ 15°33 0°71 0°40 100°43 
VIL.+ 41°43 9 24°71 1°37 10°31 5°33 16°61 = — — + 99°66 

* With a little K,O. + MnO, trace. 

TiO,,. FeO. Fe,0,. MgO. Total. 

VIII. 52°78 45°83 nil. 1°25 99°81 


L. J.S. 
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A Garnet containing Iron and Chromium from Praborna 
(St. Marcel). Luiat Cotompa (Alii R. Accad. Lincst, 1910, [v], 19, 
ii, 146—150).—The mineral occurs in association with hematite, 
quartz, albite, and titanite, whilst native gold and kammererite are 
also to be found in the same situation. Analysis yielded the following 
figures : 

SiO,  AlOs. FeO; Cr,03 CaO. MgO. MnO. FeO. Total. 
35°57 0°62 22°22 7°81 27°13 trace 3°94 2°51 99°80 
which correspond, when the small amount of aluminium is neglected, 
with the typical garnet composition R,’(R,’)“'Si,O,. From a com- 
parison of the analytical data with those tound for various specimens 
of uvarowite, the author considers it probable that this mineral also 


belongs to that group. It has D 3°81, and is very strongly birefractive. 
R. V.S. 


Gageite, a New Mineral from Franklin, New Jersey. ALEx- 
ANDER H. Puiuuips (Amer. J. Sci., 1910, [iv], 30, 283—284).—This is 
found in very small amount as delicate acicular and hair-like, colourless 
crystals arranged in radiating bundles, and is associated with zincite, 
willemite, calcite, and leucophcnicite. When heated, the clear 
crystals lose water and assume a deep bronze colour. Analysis by 
R. B. Gage gave: 


Si0,. MnO. ZnO. MgO. H,O. Total. 
24°71. 50°19 8-76 11°91 [4°43] 100-00. 


Formula: 8RO,3Si0,,2H,O. The mineral appears to be closely 
related to leucopheenicite (Penfield and Warren, Abstr., 1900, ii, 89), 
and it is, perhaps, one of the undescribed species mentioned by 
Penfield and Warren. L. J. 8. 


The Chemical Composition of the Stassfurt Salt Clays. 
E. Marcus and WitHeLm Bitz (Zeitsch. anorg. Chem., 1910, 68, 
91—101).—The portion soluble in water is estimated by boiling with 
water and washing until no more chlorine passes through. The main 
analysis is made by Hillebrand’s method. Water is estimated by 
heating with dried sodium carbonate or lead oxide in a current of air. 
The methods employed are described in detail. In the following 
analyses, arranged in order of depth, I is a hard salt clay, II a shaly 
salt clay, III a soft loamy clay, and IV a hard clay immediately in 
contact with the anhydrite, 


Soluble in Water : 
NaCl KCl MgOl,  K,SO, CaSO, MgSO, 


I. 0°36 am a 16°94 36°11 12°06 
II. 0°61 0°31 0°73 me 35°14 0°94 
III. 1°09 0°40 5°41 0°33 1°19 at 
IV. 0°23 0°16 1°44 rm 0-92 0°74 
Insoluble : 
CaSO, CaO. MgCO,. MgO. K,0. Na,0. Al,Oy Fe,0,, FeO. Mn,0, Zu0. SiO, 
I. 22°72 0°53 = 1°56 0-11 0°26 0°78 0°40 0°05 — trace 2°98 
———— 
II. 27°06 0°88 — 8°88 0°61 0°005 4°51 0°50 0°49 0°14 19°46 
III. 0°87 — — 10°41 2°53 0°38 17°04 2°00 1°56 0°27 O°11 37°80 
—— 
IV. 0°70 — 75°43 0°54 0°29 0°09 2°16 0°37 1°51 0°10 11°17 


| 
i 
i 
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Total Bitu- 

TiO, P.O; H,0. C. co, S. Vd,0;. (corrected) men, 

I. 0°05 trace 4°51 0°07 0°69 trace _ 100°22 011 
II. 0°24 0°01 3°99 0115 0°53 trace <0'02 100-21 0°15 
III. 0°64 0°13 16°39 0°16) 80°75 0°03 0°02 99°52 0°12 
IV. 0°13 0°08 3°94 0:22 — 0°03 <0°01 100°25 0°11 


All contain traces of lithium and chromium, and all but (I) also 
contain small quantities of boric acid and bromine. The minute 
quantities of ammonia, nitrates, and copper have been recorded 


previously (Abstr., 1909, ii, 571, 1011). C. H. D. 


The Amount of Thorium in Sedimentary Rocks. II. 
Arenaceous and Argillaceous Rocks. Joun Jory (Phil. Mag., 
1910, [vi], 20, 353—357).—Whereas the calcareous rocks show a 
small, almost negligible, quantity of thorium (compare this vol. 
ii, 723), the detrital sediments in almost every case contain easily 
measured amounts, the argillaceous group having almost double the 
amount in the arenaceous group. For the former 1°3, and for the 
latter 0-6 (x 107° gram per gram), may be taken as average values, 
Twelve specimens of arenaceous and conglomeritic rocks, mainly sand- 
stones, were examined, and eighteen specimens of argillites, mainly 
slates. A specimen designated as ‘‘Grauwacke, Wipperfiirth, Rhen- 
Prussia, Middle Devonian” gave the highest result (2:4). The 
higher thorium content of the slates and shales is attributed to the 
sorting out by gravity of the large particles of quartz or felspar which 
are poor in radioactive constituents. F. 8. 


Physiological Chemistry. 


Influence of a Rise of Body Temperature on the Blood 
Gases. WiLHELM Caspari and ApoLtr Loewy (Brochem. Zettsch., 
1910, 27, 405—417).—At great altitudes (Monte Rosa) a rise of body 
temperature is very frequent, and symptoms of acidosis occur. The 
fall in the oxygen tension is compensated for by increased respiration, 
so that the oxygen in the tissues is but little affected ; the elevation of 
body temperature and the acidosis are favourable factors for the 
dissociation of oxyhemoglobin in the tissues. The body is thus able 
to compensate for the alterations in pressure. The heart is not affected. 

W. D. H. 


The Gases of Cat’s Blood. Grorcz A. Buckmaster and Joun 
A. Garpner (J. Physiol., 1910, 41, 60—63).—Data of the gases in 
cat’s blood are scanty ; the authors used their new form of gas pump. 
The following are the mean figures of numerous analyses. In the 
third line the analyses were made with a Tipler-Barcroft pump; here 
the nitrogen values were between 1°5 and 4%; these have been 
adjusted to 1:00 to make the figures comparable to those in the first 
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line. The cats used were killed either by a blow on the head or were 
anexsthetised with urethane : 


Total gas. CO,. Oxygen. Nitrogen. 
Arterial blood ......... 39°68 25°07 13°60 1:00 
Venous blood ............ 51°53 40°83 9°93 0°77 
Arterial blood............ 33°29 17°69 14°61 1°00 
W. D. H. 


Cryoscopy of Blood. W.R. G. Arxins (Bio.-Chem. J., 1910, 5, 
215—-216).—A few observations on the value of A for the blood of 
various animals ; some amount of variation is noted, and in some cases 
this may have been pathological. W. D. Hz. 


The Inorganic Constituents of the Blood in Vertebrates 
and Invertebrates and Its Origin. Arcurpatp B. MAcaALLum 
(Proc. Roy. Soc., 1910, B, 82, 602—624. Compare Abstr., 1904, ii, 
495).—Analyses of the ash of the blood in various animals are 
given and compared with the saline contents of the ocean at various 
geological periods. The arguments advanced are speculative, but the 
facts so far as at present collected support the author’s previous 
conclusion that the saline composition of the sea determines that of 
the blood of marine organisms, and that the inorganic composition of 
vertebrate blood-plasma is an heirloom of life in the primeval ocean. 
The date of the origin of the vertebrate kidney is placed between the 
second eighth and the second sixth of the whole geological period. 

W. D«. iH. 


Hemolysis. Is there a Cocaine Hemolysis? Grorc 
Fiscoer (Pfliiger’s Archiv, 1910, 184, 45—58).—-Cocaine solutions 
have no specific hemolytic power, but such hemolysis as occurs is 
due to dissociation and liberation of hydrogen ions, or to decomposition 
of the cocaine molecule and liberation of hydrogen ions and alcohol. 

W. D. iH. 


Origin and Destiny of Cholesterol in the Animal Organism. 
VII. The Quantity of Cholesterol and Cholesterol Esters in 
the Blood of Rabbits Fed on Diets containing Varying 
Amounts of Cholesterol. Mary T. Fraser and Joun A. GARDNER 
(Proc. Roy. Soc., 1910, B, 82, 559—568).—When cholesterol is given 
with the food, some is absorbed, and the free cholesterol and the 
cholesterol esters in the blood are increased. If phytosterol is given, 
this substance is partly absorbed, and the free cholesterol of the blood 
rises. Phytosterol does not appear in the blood as such. 

The digitonin method for estimating cholesterol is very accurate. 

‘ W. D. H. 


Action of Acids and Alkalis on the Artificial Anti-serum of 
the Ox, which is Hemolytic to Rabbits. Giovanni Morvuzzi 
(Biochem. Zeitsch., 1910, 2'7, 498—515).— Hydrochloric acid completely 
inhibits the hemolysis when present to the extent of 0°0151; it does 
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not destroy the hemolytic power, for this again becomes evident on 
neutralisation, There is no destruction either of the amboceptor or 
the complement. Dilution with normal saline solution does not revive 
the process. Similar experiments with sodium hydroxide show many 
analogies to the action of hydrochloric acid. There is no increase in 
viscosity in either case. W. D. iH. 


The Relationship between the Anti-trypsin of the Blood and 
that of the Urine. Goricur Hirata (Biochem. Zeitsch., 1910, 27, 
397—404).—In artificial nephritis in rabbits there is a great rise in 
the anti-trypsin of the urine and of the blood. In nephritis produced 
by uranium salts, the rise is first seen in the urine ; in that produced 
by chromic acid, first in the blood ; in spontaneous albuminuria and 
in that produced by mercuric chloride, the rise in both fluids is 
simultaneous, W. D. H. 


Inhibition of Precipitation by Precipitoids. Wuitnetm Spit 
(Biochem. Zeitsch., 1910, 28, 7—15).—The experiments described show 
that the inhibition of precipitation produced by inactivated immune 
serum or normal serum is not brought about by a union between the 
inactive serum (precipitoid) and extracts of bacteria employed. 

W. D. H. 


Estimation of Adrenaline in Normal Blood and after its 
Injection by means of Physiological Methods. Pavut 
TRENDELENBURG (Arch. exp. Path. Pharm., 1910, 63, 161—176).—The 
physiological test adopted was in principle that of Laewen (ibid., 1904, 
51, 415), namely, the measurement of the vaso-constrictor effect on the 
frog’s hind limbs by the rate of outflow when perfused with the sub- 
stance dissolved in Ringer’s solution. The quantity of adrenaline in 
the blood stream of cats after an injection runs parallel to its pressor 
effect. As the blood pressure falls, the amount of adrenaline in the 
circulation sinks, Adrenaline thus resembles muscarine in its rapid 
disappearance, W. D. H. 


Specific Adaptation of Digestive Juices. I. Specificity of 
Gastric and Pancreatic Juice. E. S. Lonpon and W. N. Lukin. 
II. Specificity of Duodenal Mixed Juices. E. S. Lonpon and 
R. S. Krym. III. E. 8. Lonpon and N. Dosrowo.sKasa (Zeitsch. 
physiol. Chem., 1910, 68, 366—370, 371—373, 374—377).—I. From 
experiments on fistulous dogs, varying kinds of food placed in the 
intestine lead to specific variations in the quantity of bile and 
pancreatic juice secreted, but not to variations in the amounts of the 
pancreatic enzymes. When fat is introduced, there is no increase (five 
eases out of seven) in the lipase secreted in the “small stomach.” 

II. The same is true for the mixture of juices in the duodenum 
when the food is introduced into the lower jejunum and ileum. 

III. There is similarly no adaptation of the enzymes of the intestinal 
juice. Oleic acid and amino-acids are specially powerful stimulants in 
regard to the amount of juice secreted, W. D. H. 
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The Laws of Digestion and Absorption. VI. The Distance 
Law of Solution by Duodenal Juice. E. 8. Lonpon and 
C. Scuwarz. VII. The Neutralisation Laws of Digestive 
Juices. E. 8. Lonpon and O. J. Gotmpere. VIII. The Action of 
Various External Factors on the Secretion of Duodenal 
Juices. IX. Digestion of Carbohydrates. E. 8S. Lonpon and 
A. P. Korcnow (Zeitsch. physiol. Chem., 1910, 68, 346—351, 
352—357, 358—362, 363—-365. Compare this vol., ii, 422).— VI. By 
experiments on dogs with fistule, it was found that the effect of an 
acid peptone solution in calling forth the secretion of the pancreas 
and liver is not limited to the duodenum, but extends as far as the 
upper ileum, a distance of about 2 metres ; this action in stimulating 
secretion diminishes analwards with the square root of the distance 
from the point of stimulation. 

VII. The quantity of pancreatic juice is directly proportional to the 
square root of the concentration of the gastric juice, and its alkalinity 
inversely proportional. The total amount of alkali in the duodenal 
juices is inversely proportional to the square root of the gastric juice 
concentration. 

VIII. Further laws are laid down in regard to the duodenal juices 
(bile, pancreatic juice, intestinal juice), in all of which the square root 
figures largely. 

IX. Three hours after a meal of flesh and starch in a dog, the 
stomach contents contain the same amount of starch, although the 
amount given varies from 40 to 100 grams. W. D. H. 


The Chemistry of Digestion and Absorption in the Animal 
Body. XL. The Study of Gastric Digestion on a Mixed 
Protein Diet. -E.S. Lonpon and C. Scuwarz (Zeitsch. physiol. Chem., 
1910, 68, 378—380. Compare this vol., ii, 422).—Gastric digestion is 
specially furthered by those proteins (such as meat compared with egg- 
white) which stay longest in the stomach. W. D. H. 


Digestion of Fatin the Stomach and Small Intestine, and the 
Effect of Lecithin on it. Usuxti (Arch. exp. Path. Pharm., 1910, 
63, 270—293).—If lecithin or egg-yolk is mixed with milk, the rate 
of fat digestion is increased, and the contents leave the stomach 
sooner. The addition of lecithin lessens the amount of soaps in the 
intestine, and increases it (after egg-yolk) in the feces ; this is explained 
by absorption processes in the large intestine. The splitting of lecithin 
in the stomach occurs more quickly than that of neutral fats. 
Lecithin favours the saponification and digestion of neutral fats. In 
spite of its small percentage of lecithin, fat digestion is more favoured 
by egg-yolk than by lecithin itself ; this is probably due to the fineness 
of the emulsion as well as the chemical nature of the fat in yolk. No 
lecithin was found in the intestine; it must therefore be split up 
either in the stomach or soon after its entrance into the duodenum. 
The observations were made on dogs and children. W. D. H. 


Phosphorus Metabolism in the Animal Organism. FeE.ix 
RocoziNski (Bull, Acad. Sci. Cracow, 1910, B, 260—312).—Sodium 
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phosphate, phytin, and lecithin, added to the diet of a grown dog, 
produce no marked change in nitrogenous metabolism. Sodium 
phosphate is excreted quantitatively in the urine. Lecithin when 
given is not found in the feces; its phosphoric acid appears quantita- 
tively as inorganic phosphate in the urine ; the phosphorus of phytin 
appears to the extent of 30% as phosphoric acid in the urine; the 
remainder is found as phytin in the feces. In opposition to the work 
of others, phytin in man causes no change in the excretion of nitrogen 
or phosphorus ; a small part of the phosphorus is retained; the 
remainder appears as inorganic phosphate in the feces. In contrast 
with the dog, human feces contain abundant lecithin compounds. No 
inositol is found in human urine after feeding on phytin. The bacteria 
of human feces are able in vitvo to decompose phytin and produce 
inorganic phosphates from it. W. D. 4H. 


Physiological Protoplasmic Metabolism and Purine Forma- 
tion. F. Margs (Pfliiger’s Archiv, 1910, 134, 59—102).—The various 
theories of the origin of purine substances, especially uric acid (for 
instance, the muscular theory, the leucocyte theory, etc.), are discussed 
at length. Purely chemical views are discountenanced, for the source 
of purine is to be sought in the physiological activity of the living cell. 
The constancy of uric acid excretion in individuals is true only for 
fasting periods, and considerable stress is laid on the importance of the 
work of the digestive organs as a means of increasing uric acid forma- 
tion. The nucleus of the cell is the main part concerned, and the 
same is true for other active cell masses, for instance, malignant 
growths. The importance of the digestive glands is shown by the fact 
that pilocarpin raises the uric acid output. W. D. H. 


The Metabolism of Some Purine Compounds in the Rabbit, 
Dog, Pig, and Man. Larayerts B. Menpen and Jonn F, Lyman (J. 
Biol. Chem., 1910, 8, 115—144).—The examination of tissue extracts 
has shown that in different animals the purine enzymes are differently 
distributed ; the present experiments, in which purines were given 
either parenterally (in animals) or by the mouth (in man) support the 
view that the metabolic history of the purines varies in different 
animals, The difficulty man has in oxidising uric acid, as shown by its 
reappearance in the urine after parenteral administration, fits in with 
the examination of tissue extracts, in which no uricolytic enzyme is 
found in human tissues. On the other hand, a large proportion of the 
uric acid introduced into the rabbit does not reappear as such. After 
injection of adenine in dogs and rabbits, there is a relatively large output 
of unaltered adenine, and but little uric acid or allantoin. If guanine 
is given, there is a larger output of allantoin, xanthine, and uric acid. 
Guanase is more widespread in rabbit and dog tissues than adenase. 
In the pig, uric acid is not the chief end-product of purine metabolism. 
In man, the protocols given emphasise the fact that all the ordinary 
purines lead to an increase of exogenous uric acid, with but little 


influence on the elimination of purine bases in the urine. 
W. D. H. 
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Cleavage of Histidine in the Organism of the Dog. Emin 
ABDERHALDEN, Hans Einseck, and Jutius Scumip (Zeitsch. physiol. 
Chem., 1910, 68, 395—399. Compare Abstr., 1909, ii, 906).— 
Intravenous administration of histidine in a dog does not lead to 
increase in the excretion of allantoin in the urine. If given by 
the mouth, the increase of allantoin is very slight, and sometimes 
absent. Very little of the histidine given (0°4 out of 20 grams) 
is recoverable as such in the urine. Nucleic acid raises the allantoin 
excreted. W. D. H. 


Influence of the Removal of Fragments of the Gastro- 
intestinal Tract on the Character of Nitrogen Metabolism. 
III. The Excision of the Stomach. A. Carrer, Gustave M. 
Meyer, and Puasus A. Levene (Amer. J. Physiol., 1910, 26, 
369—380. Compare this vol., ii, 323).—Two dogs were operated 
on, and in one of them the extirpation of the stomach was quite 
complete. Before the tenth week there is high nitrogen retention, 
probably because the pancreatic and intestinal secretions are interfered 
with, but after this date no nitrogen retention occurs. Parenterally 
introduced protein was completely retained in the organism. 

W. D. H. 


Imbibition of the Intestinal Mucous Membrane with 
Sodium Chloride and Sulphate Solutions of Different 
Concentrations. G. QUAGLIARIELLO (Biochem. Zeitsch., 1910, 27, 
516—529).—The present experiments deal with sodium sulphate ; 
they support Loeper’s conclusions, and show that the salt has an 
inhibitory influence on imbibition, but this is regarded as a secondary 
effect ; the opinion is held that it is the ions working on the intestinal 
muscle which explains the purgative action of the salt. W. D. H. 


The Influence of Sugar on the Permeability of the 
Intestinal Membrane. Ernst Mayernorer and Ernst STEIN 
(Biochem. Zeitsch., 1910, 27, 376—384).—The permeability of the 
intestinal mucous membrane of rabbits, removed after death, is 
increased towards normal ammonium chloride solution by placing 
the membrane in a 5% solution of dextrose. Supposing the same 
to be true in vivo, cases of dyspepsia due to excess of sugar are 
explicable. W. D. H. 


The Fate of Sucrose after Parenteral Introduction in 
Avimals. Larayerre B. Menpet and Israext S, Kieiner (Amer. J. 
Physiol., 1910, 26, 396—406).—When sucrose is introduced intra- 
peritoneally or subcutaneously into dogs and cats in doses of 
1—2 grams per kilo. of body-weight, about 65% is recovered in 
the urine, and a reducing levorotatory substance is also sometimes 
present. The excretion begins within a few minutes, and is usually 
completed in thirty-six hours. The actual figure, however, varies with 
different conditions (fasting, pregnancy, etc.). Sucrase was not found 
in the blood ; nevertheless, as Abderhalden and Brahm showed, there 
is a possibility of sucrose digestion in the blood, which may account 
for the disappearance of part of the sugar. W. D. H. 
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: The Value of Beer-extract and Beer in the Human and 
Animal Organism. WILHELM V6.1z, Rupotr Forster, and AuGcusT 
BauprexeL (Pfliiger’s Archiv, 1910, 134, 133—258).--The dry residue 
of beer extract elevates the absorption of non-nitrogenous material, 
especially fat. Approximately 40% of the nitrogenous substance is 
absorbed. Observations both on men and dogs are given, and 
deductions as to its nutritive value coincide in the main with those of 
Atwater and Benedict. Observations with toxic doses are also given. 
The general trend of the article is a defence of the use of alcohol 
in moderation, especially in the form of beer. W. D. H. 


Digestibility of Bleached Flour. Exterert W. Rockwoop (J. 
Biol. Chem., 1910, 8, 327—340).—Experiments on the artificial 
digestion of unbleached flour, as compared with specimens of the same 
flour bleached with nitrogen peroxide, show no loss of digestibility, 
and in some cases the bleached specimens digested more rapidly than 
the unbleached. H 


The Value of the Cleavage Products of Protein in the 
Animal Organism. XVI. Emit AsperHALDEN and Akikazu Suwa 
(Zeitsch. physiol. Chem., 1910, 68, 416—420. Compare this vol., ii, 
877).—A dog was fed exclusively on the cleavage products of flesh 
without admixture of fat or carbohydrate. The preparation used was 
“ereptone,’ made from meat by the successive action of gastric, 
pancreatic, and intestinal juices. Vomiting and diarrhea were to 
some extent overcome by giving the food carefully in small doses 
through a gastric fistula. The animal gained in weight, and put 
on flesh. The conclusions drown by Voit and Zisterer (this vol., 


ii, 425) from somewhat similar experiments are criticised. 
W. D. H. 


The Temperature-coefficient of Cytolysis in the Unfertilised 
Egg of the Sea-Urchin. A. R. Moore (Quart. J. exper. Physiol., 1910, 
3, 257—260).—The temperature-coefficient for the process of cytolysis 
of sea-urchin eggs in sea-water was found to be about 200 for a 
difference in temperature of 10°. The same figure was calculated 
from Gros’s data for hemolysis. W. D. H. 


Differentiation of Proteins of Closely Related Species by 
the Precipitin Reaction. D. A. WetsH and H. G, Cuapman (J. 
Hygiene, 1910, 10, 177—184).—It is possible to distinguish hetero- 
logous proteins of closely related species by precipitin interactions 
arranged with regard to the fact that in the conditions of experiment 
the weight of precipitates is proportional to the weight of the 
anti-serum employed. This is illustrated by experiments with the 
albumin prepared from different birds’ eggs. The experiments support 
the authors’ previously expressed view that the anti-serum is the main 
source of the precipitate in the precipitin reaction. W. D. H. 


Chemico-Physical Investigations on the Crystalline Lens. 
Finipro Borrazzi and Nok Scauinci (Aiti R. Accad. Lincei, 1910, [v], 
19, ii, 162—169. Compare this vol., ii, 143).—The authors have 
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investigated the influence of various chlorides (those of sodium, 
potassium, calcium, and magnesium) and of various sodium salts 
(chloride, nitrate, acetate, sulphate, and tartrate) on the imbibition of 
water by the crystalline lens. Solutions of the following concentrations 
were employed: WV/5, V/50, V/1V0, V/1&0, V/200. In all cases the 
imbibition was less than that which occurs when the lens is immersed 
in pure water, and the decrease was greater in the case of the WV/5- 
solutions than with the weaker ones. As regards the specific actions 
of the different ions (for the elucidation of which the results with the 
strongest solutions are the most trustworthy), it appears that the 
bivalent cations (magnesium and calcium) diminish the imbibition 
more than the univalent cations (sodium and potassium), although 
there are considerable irregularities, which are still more pronounced 
in the case of the different anions. R. V. 8. 


Heart Metabolism. I. Metabolic Investigations of the 
Surviving Warm-blooded Heart. Erwin Konpe (Zeitsch. physiol. 
Chem., 1910, 68, 181—235).—Previous work on the isolated 
mammalian heart, such as that by Locke and Rosenheim on its capacity 
to utilise sugar, or of Barcroft and Dixon on its gaseous metabolism, is 
on the whole confirmed ; the special feature of the apparatus here used 
is that simultaneously means are adopted for measuring the work of 
the heart. The metabolic changes run parallel to the amount of work 
done. In the presence of sugar, not only is sugar burnt, but often 
constituents in the heart itself (reserve material) are burnt also, and 
thus leads to the production of carbon dioxide. When sugar or 
other nutritive material is absent, these reserve materials are alone 
utilisable ; these probably originate from fat and protein, and the 
hypothesis is put forward that the heart forms a sort of internal 
secretion in which glycolysis occurs. W. D. H. 


The Injury to the MHeart’s Activity Produced by 
Glyoxylic Acid. R. H. Kaun and Emit Srarxenster1n (Pfliiger’s 
Archiv, 1910, 183, 579—597).—The bulk of this paper has but little 
chemical interest. Cardiac activity was studied by the cardio-electro- 
gram, and the causes of pulsus alternans are discussed. In glyoxylic 
acid poisoning, this symptom is pronounced. . D. H. 


Union Relationships of Heart Muscle and Digitalis. B. 
ScHiiomEensun (Arch. exp. Path. Pharm., 1910, 63, 294—302).—From 
the hearts of men and animals a group of substances can be isolated, 
namely, the alcohol-soluble phosphatides, which appear to have a special 
capacity to combine with the active material in digitalis. The corre- 
sponding fractions from the skeletal muscles and liver do not possess 
this property. It is not possible at present to say what are the definite 
chemical substance or substances that participate in this specific 
reaction. W. D. A. 


The Formation in the Animal Body of /-8-Hydroxybutyric 
Acid by the Reduction of Acetoacetic Acid. Henry D, Dakin 
(J. Biol. Chem., 1910, 8, 97—104).—The liver contains not only an 
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oxydase which converts 8-hydroxybutyric acid into acetoacetic acid, 
but also a reductase which produces the reverse change. The view 
taken of /-B-hydroxybutyric acid acidosis is that its main underlying 
cause is defective catabolism of acetoacetic acid. The conclusions are 
supported by experiments, The question is discussed whether the 
phenomena are due to the reversible action of one enzyme, or to the 
antagonistic action of two enzymes. The latter hypothesis fits in best 
with the facts. W. D. Hi: 


The Degradation of Carboxylic Acids in the Animal Body. 
XII. A New Method of Formation of 8-Hydroxybutyric Acid 
in the Animal Body. Ernst FrizpMann and ©. Maase (Biochem. 
Zeitsch., 1910, 27, 474—490. Compare this vol.,ii, 794, 795). —In experi- 
ments on perfusion of the dog’s liver with ox-blood a fair amount of 
l-B-hydroxy butyric acid is formed, in most cases without the addition to 
the perfusing liquid of any substance which yields acetoacetic acid, If 
sodium acetoacetate is added to the perfusing blood, a large amount 
disappears, and from 42 to 62% of this is accounted for by the 
[-B-hydroxybutyric acid formed. If sodium butyrate, or especially iso- 
valerate, is added, there is a large formation of both acetoacetic and 
B-hydroxybutyric acids. Similar results were obtained in experiments 
with pounded liver substance. The agent which converts acetoacetic 
acid into /-8-hydroxybutyric acid is termed keto-reductase. 

W. D. iH. 


The Decomposition of Acetoacetic Acid by Enzymes of the 
Liver. II. Aurrep J. WAKEMAN and Henry D. Dakin (J. Biol. 
Chem., 1910, 8, 105—108).—Further facts are given in relation to the 
liver reductase ; the primary product of its action on acetoacetic acid 
is not acetic acid, but /-B-hydroxybutyric acid. W. D. H. 


Uric Acid Metabolism in Dogs. H. Ackroyp (Bio.-Chem. J., 
1910, 5, 217—224).—The liver of dogs when perfused with normal 
saline solution produces a small quantity of allantoin. When sodium 
urate is added to the perfusion fluid, a part of it is destroyed; part 
only of this is recovered as allantoin ; no urea could be isolated. The 
dog’s liver has not the power to destroy allantoin. W. Dz. H. 


The Formation of Uramido-acids in the Organism. I. 
Fritz Lipricn (Zeitsch. physiol. Chem., 1910, 68, 277—292).—The 
formation of uramido-acids in the body is important from the stand- 
point of urea formation, and former work on the question is quoted at 
length. The present experiments on the action of the dog’s liver in 
the formation of such acids gave negative results. W. D. H. 


Liver Pigments of Invertebrates. RarrazLe PaLaprno (Biochem. 
Zeitsch., 1910, 28, 56—59).—From the liver of invertebrates (molluscs 
being mainly used), two pigments were obtained, one soluble in water, 
the other in chloroform or alcohol. The former is rich in iron, and 
gives a continuous spectrum, the latter poor in, or free from, iron gives 
absorption bands. The same pigments are stated to be also obtainable 
from the vertebrate liver, W. D. H, 
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Study of Autolysis by Physico-chemical Methods. II. Rosert 
L. Benson and H. Gipgon We ts (J. Biol. Chem., 1910, 8, 61—67, 
Compare ibid., 1907, 3, 35).—Autolysis is usually measured by the 
change in the amount of nitrogen contained in forms coagulable and 
not coagulable by heat, but it is shown by experiments with dog’s 
liver, blood-serum, and blood that autolysis can be followed much 
more satisfactorily by freezing-point determinations supplemented by 
electrical conductivity measurements. Toluene was found to be the 
most satisfactory antiseptic in these experiments. 

In agreement with Baer and Loeb (Abstr., 1905, ii, 734), the authors 
find that the inhibiting effect of serum on autolysis (the effect of 
dog serum on the autolysis of dog liver was observed) is scarcely 
affected by heating the serum at 85° or 95° for thirty minutes, In 
other cases, the inhibiting effect of serum appears to be diminished by 
heating, but there seems to be some discrepancy in the results obtained 
when the autolytic changes are measured by physical or chemical 
means, and when they are measured by the histological changes taking 
place in the celis. 8. 


The Occurrence of Free Guanosine in the Pancreas. PHasus 
A. Levene and Watter A. Jacops (Biochem. Zeitsch., 1910, 28, 
127—130).—The separation of guanylic acid from the pancreas was 
found to be difficult, owing to the presence of guanosine, which is 
regarded as being in the free state. In fact it is sometimes more 
abundant than the acid. W. D. H. 


Ethyl Acetate Extracts of Organs and their Behaviour in 
Autolysis. IV.and V. Kenro Konno (Biochem. Zeitsch., 1910, 2'7, 
427—435, 436—441. Compare this vol., ii, 791).—The present 
experiments with kidney, spleen, and blood were carried out in the 
same way as in previous work on the liver. The results with kidney 
and spleen (to some extent) were very similar, and there appears to be 
present in these organs substances other than cholesterol containing 
hydroxyl groups, the quantity of which increases in the warm. In 
the case of the blood, there was no evidence of any enzyme either in 
the corpuscles or plasma capable of splitting cholesterol esters. The 
acetyl number remains unchanged after autolysis. This is not due 
to the presence of an inhibiting agent, for the increase occurs when 
liver extract is added. W. D. H. 


Formation of Oxalic Acid in the Organism. Hermann 
JasTrowi1z (Biochem. Zeitsch., 1910, 28, 34—47).—Oxalic acid can 
arise from uric acid, aminodicarboxylic acids, and carbohydrates. In 
intermediate metabolism, it is formed especially in the spleen, and 
probably also in the liver and muscles (in dogs). In anomalies of 
nuclein metabolism (gout, leuczemia), increased oxalic acid formation 
occurs very seldom, but it may occur in diabetes. W. D. H. 


Metabolic Disturbances after the Extirpation of both Supra- 
renal Glands. OswaLp Scnwarz (Pfliiger’s Archiv, 1910, 134, 
259—-288).—Tke animals used were rats ; when both the suprarenals 
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are renioved, the hepatic glycogen is much reduced ordisappears entirely ; 
this is regarded, not as due to general marasmus, but as a specific effect 
of the operation ; when then fed on bread, glycosuria is produced ; 
with feeding on pure dextrose, the glycogen returns in some measure to 
the liver. The administration of levulose leads neither to glycogen 
formation nor to levulosuria; it is apparently completely utilised in 
the body ; feeding on sucrose leads to glycogen formation in virtue of 
its dextrose component ; after feeding on starch, alanine, or aspartic 
acid, the liver is free from glycogen. Phloridzin is highly toxic to 
these animals; it produces glycosuria; they are also sensitive to 
adrenaline injections, A sugar mobilising function is assigned to 
adrenaline. W. D. H. 


Toxic Action of Compoundson Isolated Muscle Regarded as a 
Chemical Change. Vicror H. Vetey (Quart. J. Hxper. Physiol., 1910, 
3, 233—240).—From the experiments previously recorded by the 
author (mainly in conjunction with Waller, this vol., ii, 55, 228, 331, 
524), the conclusion is drawn that living muscular tissue behaves as if 
it contained, not only proteins as such, but even their products of 
decomposition or hydrolysis, or, in other words, the living muscle 
behaves like a lifeless chemical reagent ; the results obtained are not 
greatly inferior in accuracy to those obtained in reactions: between 
highly refined chemical compounds under rigid physical conditions. 

W. D. H. 


The Quantitative Relations of Diastase in Different Organs 
of Different Animals. Gorcur Hinata (Biochem. Zeitsch., 1910, 27, 
385—396).—-In estimating the diastase, Wohlgemuth’s method and 
notation are employed. The pancreas, spleen, liver, blood, kidney, and 
other organs of various mamwals, birds, fishes, and amphibians were 
investigated. The pancreas in all cases contains most diastase ; the 
blood and liver generally come next; in rats on a starch diet, the 
diastase value of the pancreas rises from 3U0 to 400-fold, W. D. H. 


Presence of Glycuronic Derivatives in Beef Bouillon. Lion 
Grimpert and E. Turpaup (J. Pharm. Chim., 1910, [vii], 2, 289—292). 
—The presence of reducing substances in aqueous extracts of beef has 
long been known, and the action has been variously ascribed to dextrose, 
maltose, tsomaltose, pentoses, or glycuronic acid. 

The author finds that bouillon, defaecated by mercuric nitrate 
solution, or boiled with hydrochloric acid, yields with phenylhydrazine 
a mixture of phenylglucosazone and phenylglycurosazone (Grimbert 
and Bernier, this vol., ii, 163). Glycuronic derivatives can also be 
detected by Tollens’ reagent in bouillon defaecated by mercuric acetate, 
and from which the dextrose has been eliminated by the action of 
Bacterium colt. T. A. H. 


Manganese of the Tissues of Lower Animals. Harotp C, 
Brav.ey (J. Biol. Crem., 1910, 8, 237—250. Compare Abstr., 1907, 
ii, 567).—Analyses of the amount of manganese in the different paris 
of varions mussels are given, It is not regarded as merely adven- 
titious ; it is constantly present, and in spite of the small amount 
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present in the muscular tissue (which has a low order of activity in 
these animals), probably plays a réle in respiration. In lakes poor in 
manganese (and poor alsoin the Crenothrix and diatoms which contain 
large amounts of manganese and form the food of the mussels), mussels 
cannot live. W. D. H. 


Alcohol-Oxydase in Animal Tissues. Fr. Barrexri and (Mlle.) 
Tina Stern (Biochem. Zeitsch., 1910, 28, 145—168).—Alcohol-oxydase 
(alcoholase) is an enzyme which acts chiefly on ethy! aleohol,and converts 
itinto acetic acid byabsorptionof molecular oxygen ; aldehyde is an inter- 
mediate product ; it also oxidises aldehyde directly. The enzyme does 
not decrease in amount in the tissues one or two days after death. 
It is most abundant in the liver, especially of the horse; the amount 
in human liver is relatively small ; the kidneys also contain it, but the 
amount in other organs is very small. It acts neitber in acid nor 
in strongly alkaline media; it acts best in faintly alkaline media. 
Addition of spleen to the liver increases the effect. Hydrogen peroxide 
has no effect. W. D. H. 


Further Investigations on the Use of Silk Peptone for the 
Detection of Peptolytic Enzymes. Emit ABDERHALDEN and Eugen 
Sremneck (Zeitsch. physiol. Chem., 1910, 68, 312—316).—Details are 
given in regard to the best methods for obtaining silk peptone. 
Slices of organs (for instance, kidneys) placed in the peptone solution 
beeome, if a peptolytic enzyme is present, covered with tyrosine crystals. 
Whether healthy and pathological organs vary in this direction is to 
be further investigated. In the developing chick, peptolytic enzymes 
appear in the tissues at seventh to eighth day of incubation ; in the 
pig embryo, in nearly all the tissues after the thirty-seventh day of 
development. W. Dz. H. 


Enzymatic Acceleration of Cannizzaro’s Aldehyde Trans- 
formation by Tissue Extracts. I. Jakop Parnas (Biochem. 
Zeitsch., 1910, 28, 274—294).—Animal tissues usually contain both 
fatty acid and the corresponding alcohol, and it is suggested that 
these are both derived from aldehyde by the Cannizzaro transforma- 
tion. The liver, but not the lungs, contains a soluble ferment which 
accelerates this transformation, so that it takes place with aldehydes 
which otherwise tend to undergo aldol condensation. Quantitative 
production of the corresponding acid and alcohol was obtained from 
m- and isovaleraldehydes, isobutaldehyde, and propaldehyde, also 
from heptaldehyde after three hours’ action of pig or ox liver. Benz- 
aldehyde yielded a small quantity of alcohol; salicylaldehyde was not 
attacked. The name aldehydemutase is proposed for the enzyme. 

E. F. A. 


Enterolipase. B.C. P. Jansen (Zeitsch. physiol. Chem., 1910, 68, 
400—415).—As Lombroso showed, a mixture of bile and oleic acid 
stimulates the secretion in the intestine of a juice rich in lipase. 
Oleic acid alone has no such effect. Bile alone has not so great an 
effect as the mixture, These experiments were made with intestinal 
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loops. Jn vitro, the addition of bile increases the lipolytic action of 
the juice. Soap solution causes the secretion of a feebly lipolytic juice ; 
in vitro, soap inhibits lipolytic action, but a small addition of alkali 
increases it. The addition of bile acids to bile increases its power of 
stimulating the secretion of lipase, and the effect of the mixture 
of bile and oleic acid is probably due to the bile acids, The group 
in the bile acid molecule to which this is due is to be the subject 
of renewed investigation. W. D. iH. 


Occurrence of Serine in Human Perspiration. Gustav 
Emppen and Hermann Tacuat (Biochem. Zeitsch., 1910, 28, 230—236). 
—Hitherto only two nitrogenous substances, carbamide and ammonia, 
have been isolated from perspiration. From fresh perspiration, fairly 
large quantities of serine are now isolated by means of 8-naphthalene- 
sulphonic acid. This method is advantageous in separating serine 
from the mixture of protein decomposition products obtained by acid 
hydrolysis. E. F. A. 


The Production of Glycosuria in Relation to the Activity 
of the Pancreas. Ivor L. Tucxert (J. Physiol., 1910,41, 88—144). 
—Glycosuria due to anesthesia and operation is probably not 
influenced by the pancreatic factor ; neither is there evidence that the 
carbohydrate in the diet stimulates the pancreas to an increase in its 
internal secretion. Glycosuriafollowing fistula or ligature of the thoracic 
duct is probably due to the anesthetic employed and to disturbance of 
nerves, but as the internal secretion of the pancreas finds its way 
into the circulation by this duct, that may possibly be a subsidiary 
factor. The glycosuria associated with morphine and ether narcosis 
is the result of the rapid production of sugar from hepatic glycogen, 
other carbohydrates in the body, and also from fat. The sugar in the 
blood of cats exhibiting experimental glycosuria has a reducing power 
equal to that of dextrose. W. D. H. 


Nature of Bence-Jones Protein. Owen T. WitttAms (Bio.-Chem. 
J., 1910, 5, 225—229).—The protein was obtained in the urine of 
a case of myeloma; it is shown that it varies in composition from 
time to time even in the same case, and probably the true explanation 
lies in the fact than in the disintegration of bones and tendons, 
chondro-mucins are liberated, which are more or less broken up, 
and thus excreted differently according to the stage of the disease. 
The protein in the present case gave the typical reactions of the 
Bence-Jones protein. It resembles mucoid in that it contains a carbo- 
hydrate radicle and a high percentage of sulphur. The latter, 
however, varies, and when it sinks the amount of ethereal sulphate in 
the urine rises. W. Dz. H. 


Diastase in the Blood and Urine of Rabbits. Goicui Hirata 
(Biochem. Zeitsch., 1910, 28, 23—28).—In experimental nephritis in 
rabbits, the diastase in the urine sinks; this is regarded as due to 
lessened functional activity of the kidney cells, and the decrease is 
greatest in cases where the injury is greatest. The rise of diastase in 
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the blood which accompanies this is regarded as due to defective 
elimination by the kidneys. W. D. H. 


Metabolism in Addison’s Disease. H. BeutrenmiLier and 
Feuicitas Stottzensera (Biochem Zeitsch., 1910, 28, 138—144).— 
In the case of Addison’s disease investigated there was no important 
departure from the normal in nitrogen metabolism ; on an abundant 
diet, the patient retained nitrogen; the administration of adrenal 
tablets had no effect. W. D«. iH. 


The Excretion of Creatine in Diabetes. R. A. Krause (Quart. 
J. Exper. Physiol., 1910, 3, 289—296).—A full account of experi- 
ments already published as a preliminary communication (see Krause 
and Cramer, this vol., ii, 793). W. D. H. 


Prophylaxis in Malaria. Action of Small Continuous Doses 
of Quinine on the Development of the Animal Organism and 
its Application in Infectious Disease. ALBERT GRAzIANI (Arch. 
Hygiene, 1910, '73, 39—80).—Injection of quinine hydrochloride for 
ove hundred days in doses of 0°005 gram per kilo. of body-weight 
in young rabbits and guinea-pigs delays growth, and in adult 
animals lessens their weight. There is no change in the corpuscles 
or hemoglobin of the blood ; the bactericidal power of the lungs or of 
the serum is unaltered; so also are the opsonic index and the 
agglutinating action of the blood in reference to typhoid bacilli; in 
fact, in most cases the immunising power of the blood is diminished. 
The animals which had received quinine are much less resistant towards 
infection (typhoid, anthrax, cholera, pneumonia) than the control 
animals. Observations on the blood of man show the same results, 
and the conclusion is drawn that the same loss of resistance occurs in 
man also, W. D. H. 


Atoxyl. IV. Ferpinanp Buiumentuat (Biochem. Zeitsch., 1910, 
28, 91—96. Compare Abstr., 1909, ii, 255).—The use of atoxyl 
preparations and of its various iodine and bromine derivatives in 
syphilis is suggested. The present experiments are mainly on animals 
to discover the relative toxicity of these compounds; the silver salts 
are less poisonous than those of mercury. W. Dz H. 


Absorption of Hydrogen Chloride by Animals. Kart B. 
LEHMANN and ArtHuR Burcx (Arch. //ygiene, 1910, '72, 343—357).— 
In tracheotomised rabbits, the amount of hydrogen chloride absorbed 
in the first hour varied between 58 and 80% of the amount inspired ; 
higher figures were obtained when the gas was given through the nose. 
‘The absorption increases with the depth of respiration. In the second 
hour there was no marked falling off in the rate of absorption ; experi- 
ments lasting more than two hours were not made. Ww. 


Absorption of Chloroform, Carbon Tetrachloride, and 
Tetrachloroethane in Animals and Man. Kari B. LEHManNn 
and Hasgcawa (drch. Hygiene, 1910, '72, 327—342),—The experi- 


PHYSIOLOGICAL CHEMISTRY. ii. 983 


ments on two men were carried out by estimating the chloroform in 
the inspired and expired air, the difference giving the amount absorbed. 
In periods of five to ten minutes from 53 to 73% of the chloroform 
given was absorbed. In experiments for longer periods, the amount 
absorbed was greatest in the first five minutes, and then gradually 
declined. In rabbits the same falling off was noticed, but the total 
absorption was Jess than in man. Administration was either made by 
the nose or by the tracheal tube, but the method made no difference. 
Similar figures (in rabbits) were obtained with carbon tetrachloride 
and tetrachloroethane. W. D. H. 


Influence of Gases on the Organism. XV. Hydrogen 
Arsenide. L. O. Dupirzki (Arch. Hygiene, 1910, '73, 1—38).—This 
gas was estimated in the air volumetrically either by calcium chloride, 
silver nitrate, or potassium iodate. In cats, 0°005% is fatal in sixty to 
ninety minutes, 0°004% in three hours. A prominent symptom is 
hemolysis leading to hemoglobinuria. The absolute fatal dose varies 
from 8:7 to 13-7 milligrams. W. D. iH. 


Action of Radium Emanations on the Development of 
Animal Eggs. II. Oscar Hertwie (Sitzungsber. K. Akad. Wiss., 
Berlin, 1910, 39, 751—771).—Experiments on various eggs confirm 
the author’s previous conclusions. The main interest of the paper 
relates to the action of the radium emanations on the sperm of the 
frog. After exposures varying from five minutes to twelve hours, the 
spermatozoa becomes more or less altered, but the nucleus is the most 
affected. ‘These spermatozoa are still capable of fertilising the eggs, 
although development is slow in cases of long exposure and abnormal 
embryos are formed. This is regarded as an additional proof that the 
nuclear substance is the most important part of the male cell in 
fertilisation. W. D. H. 


Action of Radium Bromide on the Skin of the Rabbit’s Har. 
J. O. Wakein Barratt (Quart. J. exper. Physiol., 1910, 3, 261—270). 
—A disk of radium bromide placed on the ear of the rabbit pro- 
duced a ring of pigmentation corresponding with the edge of the 
disk. Within the ring more or less depigmentation occurred. The 
deposit of pigment took place chiefly in the epidermis. In albino 
rabbits and with human skin no such effects were observed. 

W. D. H. 


The Pharmacological Action of Uranium. D. E. Jackson 
(Amer. J. Physiol., 1910, 26, 381—395).—The action of uranium is 
generally believed to resemble that of cyanides, but there are many 
points of difference. Intravenously administered as the sodium 
uranium tartrate there is no increase in the flow of lymph from the 
thoracic duct even in lethal doses. The rise of arterial pressure is 
much more pronounced than that produced by cyanides, and the 
stimulating action on respiration is less marked. Blood coagulation 
is prevented, probably by union of the metal with one or more of 
the protein factors in the process. Further, there is no change in the 
hemoglobin. Cyanides hinder the guaiacum reaction with extract of 
potato peelings ; uranium does not, W. D, H. 
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Behaviour of Iodoso-, Iodoxy-, and Iodonium Compounds 
in the Animal Organism. II. Behaviour of Iodoxybenzene. 
Riccarpo Luzzatto and G. Sarra (Arch. Farm, sper. Sci., 1910, 9, 
241—253. Compare this vol., ii, 433).—Even in quantities five times 
greater than the toxic dose of iodosobenzene, iodoxybenzene does not 
cause death in dogs, rabbits or frogs. The effects it produces are 
similar in kind to those of the former substance, but its action is 
much weaker and slower. It is converted in the organism into iodo- 
benzene, for iodophenylmercapturic acid can be isolated from the 
urine, and its lower toxicity is probably due to the fact that this 
reduction occurs more easily than in the case of iodosobenzene. 


Iodoxybenzene does not exhibit any curare-like action on frogs. 
R. V. 8. 


The Behaviour of §-p-Hydroxyphenyl-a-lactic Acid and 
p-Hydroxyphenylpyruvic Acid in the Surviving Liver. Ernst 
Scumitz (Biochem. Zeitsch., 1910, 28, 117—120).—Neubauer and Falta 
have shown that those aromatic substances the ring of which is easily 
burnt in the body are excreted in alcaptonuria as homogentisic acid, 
whereas those which are not, or only with difficulty, broken up have no 
such influence on the excretion of homogentisic acid. Embden, Salomon, 
and Schmidt have shown that the former group leads in the isolated 
liver to formation of acetoacetic acid, whereas the latter does not. In 
the present experiments on liver perfusion this is confirmed ; 
B-p-hydroxyphenyl-c-lactic acid does not yield homogentisic acid, and 
leads to a negligible formation of acetone substances in the liver ; 
p-hydroxyphenylpyruvic acid leads to homogentisic acid formation in 
alcaptonurics and to an abundant formation of acetone substances in 
the surviving liver. W. D. H. 


Chemical and Physiological Properties of Triphenylstibine 
Sulphide. Behaviour of this Substance in the Animal Body. 
Lupwie Kaurmann (Biochem. Zeitsch., 1910, 28, 67—86, 86—90. 
Compare Abstr., 1908, i, 1031).—Triphenylstibine sulphide has the 
power to produce the evolution of oxygen from hydrogen peroxide and 
other peroxides ; the sulphur is split off and oxidised to sulphuric acid, 
whilst the residue is oxidised to antimony oxide or hydroxide and 
precipitated as sulphate by the sulphuric acid. The reaction runs 
quantitatively at a temperature of 36—37°. The sulphite is one 
hundred times more active than ordinary sulphur, 

The therapeutic use of the sulphide in cases (for instance, of skin 
disease) where sulphur is usually employed appears from a few 
preliminary observations and experiments to be justifiable. 

W. D. H. 


Chemical Structure and Sympathomimetic Action of 
Amines. Grorce Barger and Henry H. Date (J. Physiol., 1910, 
41, 19—59).—The action of adrenaline on the sympathetic is termed 
sympathomimetic, and is also shown by a large series of amines, the 
simplest being primary fatty amines. The action increases with 
approximation to adrenaline structure, The amines active in this way 
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are primary or secondary ; the quaternary amines corresponding with 
the aromatic members of the series have an action like that of nicotine. 
The optimum carbon skeleton for sympathomimetic activity consists of 
a benzene ring with a side-chain of two carbon atoms, the terminal one 
bearing the amino-group. Another optimum condition is the presence 
of two phenolic hydroxyls in the 3:4 position relative to the side- 
chain; when these are present, an alcoholic hydroxyl still further 
intensifies the activity. A phenolic hydroxyl in the 1 position does 
not increase the activity. Catechol has no such activity. The methyl- 
amino-group, including adrenaline, reproduces inhibitory sympathetic 
effects more readily than motor effects ; the opposite is true for the 
primary amines of the same series. Instability and activity show no 
parallelism in the series, W. D, iH. 


The Fate of p-Hydroxyphenylethylamine in the Organism. 
ArTuur J, Ewins and Parrick P. Laipitaw (J. Physiol., 1910, 41, 
78—87).—This amine is converted in part in the body into p-hydroxy- 
phenylacetic acid; the surviving liver can effect this change, so also 
can the plain muscle of the uterus, but not that of the lung vessels. 
The isolated heart causes complete destruction of the amine. The 
amine is less readily converted into hydroxyphenylacetic acid than the 
primary amine, and hordenine, the tertiary base, still less readily than 
the secondary base. W. D. iH. 


The Behaviour of Veronal (Sodium Veronal) in the Animal 
Body, after One Administration, and in the Chronic Con- 
dition. C. Bacnem (Arch. eap. Path. Pharm., 1910, 63, 228—241).— 
After the subcutaneous injection of small doses of veronal, about 90% 
appears in the urine; in larger doses this sinks to 45—50% whether 
the drug is given in one or successive doses. The fzces contain only 
a small quantity, so about half is destroyed in the body, how or why 
is unknown. Small doses do not influence the well-being of the animals 
used. After three days, only small amounts are still found in the 
urine and organs. Its affinity for brain tissue is doubtless related 
to its narcotic properties. Even after large doses, a small fraction 
only is found in the stomach some hours later. In acute poisoning, 
the stomach must therefore be washed out early if it is to be of any 
avail, W. D. H. 


The Prophylactic Action of Atropine in Immediate 
Anaphylaxis of Guinea Pigs. III. Jonn Aver (Amer. J. Physiol., 
1910, 26, 439—452).—Guinea pigs sensitised by the subcutaneous 
injection of 1 to 2 cc. of horse-serum reach their maximum sensitive- 
ness about the ninth week, and this is then maintained for at least 
twenty-three weeks (the longest interval tested). Atropine was used 
as a prophylactic, as the symptoms of anaphylaxis are mainly due to 
contraction of bronchial muscles. Experimentally, atropine was found 
to be of distinct therapeutic utility. Without atropine, the death rate 
was 75%, with it only 28%. W. D. H. 


The Clinical Application of Ergotamine (Tyramine). ALFRED 
Crakk (Bio,-Chem, J., 1910, 5, 236—242).—Tyramine given by the 
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mouth to a healthy subject in doses of 30 to 100 mg. causes a slight 
rise of blood-pressure which lasts some hours. When injected hypo- 
dermically (20 to 50 mg.), the rise is rapid and well marked, lasting 
about twenty minutes, When similarly given in cases of “shock,” the 
blood-pressure rises slightly. W. D. H. 


Action of Curarine and Allied Substances. Rupotr Bornm 
(Arch. exp. Path. Pharm., 1910, 63, 177—-227).—The direct excit- 
ability of skeletal muscle (frog) to induction shocks remains unaltered 
even by large doses of curarine, but the excitability varies in different 
parts. Towards condenser discharges, the effects are variable, as also 
they are in normal muscles. Muscles can easily be poisoned with 
curarine by immersing them in a solution of the drug. The great 
toxicity of the drug comes out when it is compared with other 
ammonium derivatives; the following relative figures are given: 
Choline, 0°35 ; tetraethylammonium, 0°125; trimethylethylammonium, 
0015; neurine, 0:012; tetramethylammonium, 0°005; muscarine, 
0:0025 ; trimethylvalerylammonium (valearine), 0°001; curarine, 


0-00001. W. Dz. H. 


Elementary Action of Digitalis Substances. Rupotr Maenus 
and (Miss) 8. C. M. Sowron (Arch. exp. Path. Pharm., 1910, 68, 
255—262).—Observations by the authors confirm Straub’s views on the 
action of the digitalis group. The increased activity of the heart can be 
shown, not only in the intact animal, but also on the isolated heart. 


Illustrative experiments on the effect of strophanthin are given in full. 
W. D. H. 


The Concentration of Ammonia inthe Blood of Cats and 
Dogs necessary to Produce Ammonia Tetany. Ciara JAcos- 
son (Amer. J. Physiol., 1910, 26, 407—412).—Ammonium carbonate 
was injected intravenously, and the concentration in the blood found 
necessary to produce tetany is identical with the concentration of 
ammonia in the blood when tetany occurs as a result of removal of the 
parathyroids. In the latter condition the liver is depressed in its power 
to destroy ammonia, W. D. iH. 


Antimony Poisoning in Compositors. P. Scurumpr and B. 
ZAaBeEL (Arch. exp. Path. Pharm., 1910, 63, 242—254).—Various 
symptoms presented by compositors could not be attributed to lead 
poisoning, but are due to antimony ; the blood conditions underlying 
this are a slight leucocytosis, but a great excess of eosinophile cells. 
Similar conditions can be produced artificially by antimony in rabbits. 
No drug treatment is suggested ; mere cessation of work in the men, 
or cessation of antimony dosage in animals, leads rapidly to a return 
to normal conditions. W. D. H. 


The Comparative Toxicity of Theobromine and Caffeine 
as Measured by their Direct Effect upon the Contractility 
of Isolated Muscle. Victor H. Vetey and Aveustus D. WALLER 
(Proc, Roy. Soc., 1910, 82, B, 568—574),—Caffeine produces con- 
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tracture and finally abolition of contraction in muscle. With caffeo- 
tannic acid the admixture with tannic acid retards the change. 
Theobrowine causes a similar effect, its toxic value compared with that 
of caffeine being 1°7:1 for equal molecules, or 1°8:1 for equal 
weights. The introduction of the methyl group into theobromine to 
form caffeine lowers the toxicity, a result converse to that found in 
certain other organic compounds, Experiments are also recorded with 
extracts of tea and coffee ; “ caffeine-free”’ coffee has but little action. 
W. D. #. 


The Relationship of Surface-tension to the Union of Toxin 
and Anti-toxin. Amitcare Bertoni (Biochem. Zeitsch., 1910, 28, 
60—66).—Traube stated that toxins in opposition to anti-toxins lower 
the surface-tension, and that the union of toxin and anti-toxin has a 
still greater effect than the toxin. The present investigations made 
with diphtheria and tetanus toxin and anti-toxin do not confirm this 
view. The union has no effect on surface-tension as tested by Traube’s 
stalagmometer. W. D. iH. 


Chemistry of Vegetable Physiology and Agriculture. 


Apparatus for Collecting and Measuring the Gases Evolved 
During Fermentation. ArrHuR Harvey, J. Tompson, and 
Wituiam J. Youna (Bio.-Chem. J., 1910, 5, 230—235).—In measuring 
the total quantity and rate of evolution of gases evolved during 
fermentation, it is essential to keep the pressure in the flask as nearly 
constant as possible throughout the experiments. 

Two forms of apparatus devised and used by the authors for this 
purpose are fully described with diagrams. W. D. H. 


Influence of the Mineral Constituents of Nutritive 
Solutions on the Development of Azotobacter. (Mme.) H. 
KrzemiENIEwsKA (Bul. Acad. Sci. Cracow, 1910, B, 376—413).— 
Potassium, calcium, magnesium, phosphorus, and sulphur are all 
essential to the development of Azotobacter. Under the conditions of 
the experiments, the minimum amounts required for the normal 
consumption of 1 gram of dextrose were as follows: K, 0°38 ; Ca, 0°36 ; 
Mg, 0°35; P, 2°46; and S, more than 0:49 mg. Deficiency of any 
essential mineral constituent of the nutritive solution results in the 
less economical utilisation of the dextrose, and consequently less 
nitrogen is fixed per gram of dextrose. The organisms leaves off 
increasing, whilst the respiration of the existing cells goes on. 

The addition of potassium, sodium, and magnesium compounds above 
certain limits acts injuriously on Azotobacter. The injurious effect is 
diminished or prevented by addition of calcium salts. Addition of 
magnesium salts lessens the injurious action of excessive amounts of 
potassium and sodium. N. H. J. M. 
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Assimilation of Nitrogen by Certain Nitrogen-fixing 
Bacteria in the Soil. W.B. Borromuny (Proc. Roy. Soc., 1910, B, 
82, 627—629. Compare ibid., 81, 287)—Culture solutions inoculated 
respectively with pure cultures of Azotobacter from garden soil, and 
Pseudomonas from bean and clover nodules and with both organisms 
together, showed that whilst Azotobacter alone fixed 2:19 mg. and 
Pseudomonas alone 2°30 mg. of nitrogen per unit of carbohydrate, the 
two organisms together fixed 4:51 mg. per unit of carbohydrate. 

Further experiments are described in which garden soil (5 0z.), both 
without and with lime, was inoculated from an extract of soil which 
had been sterilised and then inoculated with Azotobacter and Pseudo- 
monas so as to accustom the organisms to soil conditions. In ten 
days the mixed culture in limed soil gave an increase of 35 mg. of 
nitrogen, and in the unlimed soil an increase of 25 mg. The amount 
of nitrogen introduced by the culture itself was 6 mg. N. H. J. M. 


Some Factors Concerned in the Fixation of Nitrogen by 
Azotobacter. Conrap Horrmann and B. W. Hammer (Centr. Bakt. 
Par., 1910, ii, 28, 127—139).—Experiments with a number of 
different soils showed that their nitrogen-tixing power varied from 0°15 
to 14:47 mg. of nitrogen per gram of mannitol consumed. 

Mannitol and lactose proved to be the best sugars for maximum 
fixation in impure cultures, whilst very little fixation was obtained 
with maltose and sucrose. With pure cultures, mannitol and dextrin 
gave the best results, and good results were also obtained with sucrose, 
but not with lactose. 

As regards mineral nutrients, di- and tri-calcium phosphates give 
better results (in impure cultures) than the monocalcium salts. 

The period of incubation for impure cultures should be from twenty- 
one to twenty-eight days. If too prolonged, losses of nitrogen may 
occur. Calcium carbonate need only be present in very small 
amounts. 

The amount of protein in the cells of Azotobacter was found to 
range from 8°31 to 19°13%, whilst the phosphorus (as P,O,) varied 
from 2°51 to 2°97%. N. H. J. M. 


The Products Resulting from the Putrefaction of Fibrin 
by Clostridium carnofcetidus, and the Rauschbrand Bacillus. 
Francis H. McCruppen (J. Biol. Chem., 1910, 8, 109—114).—The 
two micro-organisms mentioned are selected as widely different types 
of anaérobes. The products of putrefaction of fibrin show distinct 
differences, Rauschbrand leading, for instance, to the formation of about 
one-fifteenth of the gases produced by Clostridium. The question is 
to be followed up in the hope that such differences may be of diagnostic 
value. W. D. 4H. 


Action of Dysentery Bacilli on Nitrites and Nitrates. W. J. 
Loci (J. Hygiene, 1910, 10, 143—154).—All the dysentery strains 
examined with one exception (B. Neiseer, Ac.) reduced nitrates to 
nitrites ; none which fail to ferment mannitol destroyed nitrites, B. dysen- 
teriae, Jiirgens, although closely related to B, dys., Flexner, differs from 
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it in its action on litmus whey, and in failing to destroy nitrite. B. dys., 
Jiirgens, is the only strain found to form indole, and, therefore, to 
give the cholera-red reaction. The addition of dextrose enables Shiga 
strains to destroy nitrites. With an abundant supply of oxygen, all 
the strains fail to destroy nitrites and nitrates, but in media which 
contain dextrose the inhibitory effect of oxygen is less marked. 
Under anaérobic conditions, Shiga strains and B. dys., Jiirgens, still 
fail to destroy nitrites. W. H. D. 


The Enzymes in Different Bacteria. Emm ABDERHALDEN, 
Lupwie Princussoun, and ApotF R. Watruer (Zeitsch. physiol. Chem., 
1910, 68, 471—476).—The culture fluids of a paratyphoid-like bacillus 
and of Streptococcus pleuro-pneumoniae have no peptolytic action on 
various kinds of peptone. Paratyphus B. slightly decomposes casein 
peptone. Various bacilli were grown in different media with and 
without peptone, and the change in the rotatory power noted. It is 
hoped that this method, of which a few preliminary examples are 
given, may be utilised in the differentiation of micro-organisms. 


W. D. H. 


Amount of Phosphorus in Yeast and in Some Yeast 
Preparations. Epuarp Bucuner and Huco Harun (Biochem. Zeit., 
1910, 27, 418—426).—Yeast which had been subjected to a pressure 
of 70 atmospheres was found to contain about two-thirds of the total 
phosphorus originally present. 

Yeast prepared with acetone contains more phosphorus than when 
acetone and ether are employed. No connexion seems to exist between 


the fermenting power of yeast and the percentage of phosphorus. 
H. M. 


Action of Sodium Selenite on the Production of Carbon 
Dioxide from Living and Dead Yeast. Marie Korsaxorr (Ber. 
deut. bot. Ges., 1910, 28, 334—338).—Whilst a 1% sodium selenite 
solution completely checks the production of carbon dioxide from 
zymin, living yeast produces considerable amounts even in 30% 
solutions. Small amounts of sodium selenite (0°1—0°5%) even increase 
the activity of living yeast. N. H. J. M. 


Fermentation of Galactose by Yeast and Yeast Juice. 
ArtHuR Harpen and Roxranp V. Norris (Proc. Roy. Soc., 1910, B, 82, 
645—649).—The results of other investigators showing that some 
yeasts when cultivated in a medium containing galactose acquire the 
property of fermenting galactose are confirmed. Yeast trained in 
this manner yields a juice capable of fermenting galactose. 

A fermenting mixture of yeast juice and galactose reacts with 
phosphate in a manner similar to yeast juice and dextrose. The rate 
is accelerated; an extra amount of carbon dioxide is evolved, equivalent 
to the phosphate added, after which the rate again becomes normal. 
An organic phosphorus compound is produced, which is not precipitated 
by magnesium citrate mixture. Small amounts of sodium arsenate 
also accelerate the fermentation of galactose. N. H. J. M, 
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Disinfection by Chemical Agencies and Hot Water. 
Harriette Crick (J. Hygiene, 1910, 10, 237—286).—Further experi- 
ments are adduced to show that disinfection is an orderly time process 
analogous to a chemical reaction between the bacterium and the 
disinfectant. The destruction of bacteria by water between 45° and 
55° is also a consistent time process, and runs parallel to the heat 
coagulation of proteins; both proceed in accordance with the mass- 
law and in agreement with the law of Arrhenius in relation to 
temperature changes. The temperature-coeflicient is very high. 
Disinfection by drying and by sunlight, so far as can be judged by the 
scanty data at present available, fall into line also. A large number 
of different micro-organisms were subjected to experiment. 

WwW. e. 


The Influence of Cell Lipoids on the Autolysis of Wheat 
Seedlings. Marie Korsakorr (Biochem. Zeitsch., 1910, 28, 121—126). 
—Powdered wheat seedlings were allowed to autolyse, and the amount 
of proteolysis was estimated ; previous extraction of the powder with 
solvents of lipoids (light petroleum, ether, alcohol, etc.) lessens the 
amount of autolysis, from which the conclusion is drawn that they 
have an important influence on the process. WwW. Dh. 


Réle of Reduction Processes in the Respiration of Plants. 
W. Zareski (Ber. deut. bot. Ges., 1910, 28, 319—329).—The reducing 
power of various seeds, as indicated by methylene-blue, was found to 
be greatest in peas and least in cereals and oil seeds, whilst wheat and 
lupins occupy an intermediate position. There is a certain parallelism 
between the anaerobiose and the reducing power of seeds, since the 
anaerobiose is highest in leguminous seeds «nd lowest in cereal and oil 
seeds (Godlewski and Polzeniusz, Abstr., 1898, ii, 400 ; 1901, ii, 618). 

Acid salts, such as dihydrogen potassium (or sodium) phosphate, 
depress the reducing power of pea seeds. Neutral salts and sodium 
selenite and ammonium vanadate act still more unfavourably. Alkalis, 
and especially dibasic phosphates, stimulate the reduction process. 


N. H. J. M. 


Action of Salts on the Respiration of Plants and on the 
Respiration Enzymes. W. Zateski and A. Reinnarp (Biochem. 
Zeitsch., 1910, 2'7, 450—473).—All the salts contamed in Knop’s 
nutritive solution depress the energy of respiration. An acid reaction 
is especially injurious, and alkalis also cause a decrease. 

Dibasic phosphates considerably increase the production of carbon 
dioxide in ground living seeds of Piswm sativum, Zea Mais, and 
Lupinus angustifolius, and in the seeds frozen and killed with acetone. 
In the case of 7'riticum the energy of respiration was diminished. 

Acid phosphates diminish the production of carbon dioxide. Only 
basic phospnates have a stimulating effect. Phosphates stimulate not 
only the zymase, but also the oxydases, catalases, and reductases. 

As regards the relative amounts, or the relative activity of the 
reductase and catalase of different seeds, it was found that the activity 
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of the reductase increased in the following order: Zea (0), Triticum (1), 
Lupinus (10), and Pisum (480), whilst in the case of catalases the 
order is reversed: Pisum (10), Lupinus (12), Triticum (30), and 
Zea (50), N. H. J. M. 


Importance of Mucilages in the Germination of Seeds. Crro 
Ravenna and M. Zamorant (Atti R. Accad. Lincei, 1910, [v], 19, 
ii, 247—-252).—Linseed which has been deprived of its mucilage by 
repeated treatment with water yields fewer seedlings than the 
untreated seed, and their weight and ash are less than that of normal 
seedlings. When, however, the sand in which germination is effected 
is treated with a solution containing sugar and the inorganic con- 
stituents found in the mucilage extracted, the weight and ash of the 
seedlings obtained approximate to those of normal seedlings. This 
tends to show that the mucilage functions as a reserve food material 
during germination. R. V. 8. 


Lecithin and Lecithides in Germinating Seeds. Luia1 
BeRNARDINI and G, CuraruLLi (ied. Zenir., 1910, 39, 594—596 ; 
from Staz. sper. agrar. ital., 1909, 42, 97).—Seeds of cereals contain 
both free and combined lecithin in the proportion of about 1:2. 
During normal germination both forms of lecithin increase, at about 
the same rate, until the period of chlorophyll production, after which 
it decreases. In absence of light, germination is accompanied by a loss 
of lecithin, chiefly of the combined portion. N. H. J. M. 


Occurrence and Detection of Chlorogenic Acid in Plants, 
Extraction and Yield of Caffeic Acid from Plants. Cuar.xs 
Cuaravx (J. Pharm. Chim., 1910, [vii], 2, 292—298).—From Gorter’s 
results (Abstr., 1908, i, 186, 345) it appears that caffeic acid in plants 
results from chlorogenic acid, and the author has therefore devised 
a quantitative method of extracting caffeic acid from plants, and from 
the results so obtained he proposes to deduce the quantity of chloro- 
genic acid present, on the assumption that the latter is equivalent 
to about half its weight of caffeic acid. 

The residue left on distilling the solvent from an alcoholic extract of 
the finely-ground plant is taken up with warm water and this shaken 
out twice with ether to remove impurities. The filtered aqueous 
extract is treated with excess of a solution of basic lead acetate, the 
precipitate collected, washed, and decomposed with coid dilute sulphuric 
acid in slight excess, giving a solution of impure chlorogenic acid. 
This is rendered slightly alkaline, boiled for thirty minutes, and excess 
of dilute sulphuric acid added. The liberated caffeic acid is extracted 
with ether, purified by re-crystallisation from boiling water, and 
weighed. In some cases it requires further treatment for the removal 
of impurities. A number of colour reactions for the detection of 
chlorogenic acid are given, and a list of plants in which this acid has 
been found and estimated as caffeic acid by the process outlined above. 
The quantity of caffeic acid found varied from 0°6 to 10% for different 
plants, T. A. H, 
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Réle of Catalase in Plants. Anna Rosrenpere (Ber. deut. bot. 
Ges., 1910, 28, 280—288).—Results of experiments with a variety 
of seeds in which equal weights of the powdered substance were 
digested for an hour with water and treated with hydrogen peroxide 
indicated that no direct connexion exists between the anaerobiose and 
the catalase, since the leguminous seeds acted the least on hydrogen 
peroxide, whilst the cereal seeds, although little suited to anaerobiose, 
proved to be very rich in catalase. 

Acids, even 0:25% citric acid, are very injurious to catalase, and the 
acid phosphates of sodium and potassium decrease its activity. Alkali 
salts, such as sodium carbonate and dibasic phosphates, are favourable, 
the latter acting most in the case of seeds which only contain small 
amounts of catalase. 

The catalase of lupins is rapidly destroyed by autolysis. Addition 
of dibasic phosphates protects the catalase from decomposition ; the 
amount, however, gradually diminishes when the temperature is 
raised, 

Whilst the amount of catalase increases during germination, addition 
of potassium nitrate, magnesium sulphate, potassium dihydrogen 
phosphate, and calcium nitrate respectively (0°5%) was found to retard 
the production of catalase. N. H. J. M. 


Alkaloidal Content of Cinchona Leaves. P. van LxrERsum 
(Proc. K. Akad. Wetensch. Amsterdam, 1910, 18, 210—227).—The 
researches of Junghuhn, de Vrij (Abstr., 1897, i, 383), Broughton, 
Howard and Moens have shown on the whole that cinchona leaves 
contain alkaloids, although they leave some doubt as to the existence 
of other than amorphous alkaloids in these plant organs. Lotsy’s 
physiological experiments with cinchona leaves (Ann. Jard. Bot. Buit., 
1899, 12, 36) indicated that alkaloids are formed in the leaves, whence 
they are transported to the stem, where the final formation of crystal- 
line alkaloids occurs, and hence are to be regarded as assimilation 
products. The present paper disproves Lotsy’s contention, and shows 
that the alkaloids, which include quinine and cinchonine, occurring in 
the leaves are products of metabolism. 

The method of estimating the total alkaloids consisted in mixing 
the ground leaves or bark with slaked lime, sodium hydroxide and 
ammonia, and extracting with ether, the alkaloids being recovered 
from the latter in the usual manner, dissolved in V/10-acid, and the 
excess of acid titrated. The results obtained show (1) that exposure 
of living leaves to light or dark has no effect on their alkaloidal 
content ; (2) that no evidence could be obtained of the transport of 
alkaloid through the branches to the stem, and (3) that both the 
mesophyll and veins of the leaves of C. Ledgeriana and C. succirubra 
contain the crystalline alkaloids, quinine and cinchonine. These 
results are on the whole in harmony with those found for Datura 
Stramonium by Feldhaus (Abstr., 1905, ii, 648), and for tea by 
Du Pasquier (Jnaug. Diss., Zurich, 1908), and by Weevers (Ann. Jard. 
Bot. Buit., 1904, 21, ii, Part 1), with the exception that Weevers 
found no caffeine in fallen tea leaves, whilst in the present investi- 
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gation fallen cinchona leaves proved to be as rich in alkaloids as the 
living leaves. T. A. H. 


The Alkaloid of Pituri Obtained from Duboisia hopwoodii. 
A. C. H. Rornera (Bio.-Chem. J., 1910, 5, 193—206).—The alkaloid 
of pituri is nicotine; no evidence was found of the presence of any 
other alkaloid. 


Action of Ultra-violet Rays on Plants Yielding Coumarin, 
and on Plants in which the Odour is due to Decomposable 
Glucosides. JEAN Poucnet (Compt. rend., 1910, 151, 566—569. 
Compare Heckel, this vol., ii, 63).—An odour of coumarin is rapidly 
developed when the leaves of plants, such as Melilotus officinalis or 
Asperula odorata, ave exposed for a short time to the light from a 
quartz-mercury lamp. The leaves become blackened, owing to the 
death of the protoplasm ; the enzymes survive, however, and effect 
scission of the glucosides. The action of ultra-violet light in this 
respect is identical with that of cold and anesthetics (Grignard, Abstr., 
1909, ii, 813; Mirande, <bid., ii, 824). 

Similar results have been obtained in experiments on the leaves of 
the cherry laurel and other plants which develop their characteristic 
odour on exposure to the rays. W. O. W. 


Effect of Poisonous Solutions Containing Alkaloids on Soils 
and Plants. Ricnarp Orto and W. D. Koopzr (Landw. Jahrb., 1910, 
39, 397—407. Compare ibid., 1896, 25, 1007).—Nicotine solutions 
(0°3%) are very favourable to the growth of Nicotiana tabacum, and 
favourable to Solanum tuberosum. In the case of Nicotiana the amount 
of alkaloid was increased, and similar results were obtained with other 
nitrogenous substances, such as sodium nitrate. The alkaloid had no 
appreciable effect on the other constituents. 

Nicotine is absorbed physically by humus and sandy soils. It partly 
decomposes in the soil, with production of ammonia, and a part is lost 
by volatilisation. N. H. J. M. 


Origin and Physiological Function of Pentosans in Plants. II. 
Ciro Ravenna and O. Montanari (Aéti R. Accad. Lincei, 1910, {v], 19, 
ii, 202—-207. Compare Ravenna and Cereser, Abstr., 1909, ii, 1046). 
—The results previously described have been confirmed in most 
respects by further experiments on the leaves of Vicia faba minor. 
The quantity of pentosans present in the leaves showed a tendency to 
increase during the day and decrease during the night. A considerable 
increase occurs when the leaves are supplied with carbohydrate food 
(dextrose, fructose, sucrose), whilst prevention of the function of the 
chlorophyll in the leaves and the absence of carbohydrate nutriment 
cause the amount of pentosans to decrease. R. V. 8. 


Chemico-physiological Investigations on the Tubercles of 
Vicia faba. Giovanni Sana (Atti R. Accad. Lincei, 1910, [v], 19, 
ii, 207—211).—In the fresh plant, the bacteroidal tissue of the 
tubercles was found to contain 0°965% of nitrogen, the cortical layer 
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only traces. In the roots, 0°2987% of nitrogen was found, in the 
stems, 0°1635—0°065%, and in the leaves, 0°707—0°7995%. The non- 
protein nitrogen in the tubercles amounted to 0:033%. Boiling water 
extracts various amino-acids from the tubercles; among them 
l-asparagine and glycine were identified. R. V.S. 


Metabolism of Moulds. Aspergillus fumigatus. I. Cur1ro 
Ravenna and G. Piauini (Atti R. Accad. Lincei, 1910, [v], 19, ii, 
312—316).—From alcoholic extracts of three cultures of A. fumigatus, 
the authors isolated the following three substances respectively: (1) 
a highly toxic substance, forming colourless, prismatic crystals, m. p. 
about 300° ; (2) mannitol ; (3) trehalose. 


Behaviour of Moulds Towards the Stereoisomerides of 
Unsaturated Dibasic Acids. Axtuur W. Dox (J. Biol. Chem., 
1910, 8, 265—267).—Buchner found that Penicillium glaucum and 
Aspergillus niger will grow in media containing ammonium salis of 
fumaric acid. But they were not able similarly to utilise maleic acid 
as a source of carbon. The latter is not found in nature; never- 
theless, the distinction is surprising, because of the readiness with 
which the two acids are convertible one into the other. The present 
experiments, made with a large number of moulds, confirm Buchner’s 
statement. Mesaconic and citraconic acids also resemble maleic acid. 
Itaconic acid gave a slight growth in a few cases, but no normal 
colony. W. D. H. 


Amylase of Ungerminated Cereals and Malt. T. Curzaszcz 
(Bied. Zentr., 1910, 39, 641—642; from Zeitsch. Spiritusind., 1909, 
32).—Malt amylase acts most favourably when 1% potato starch is 
employed with a temperature between 5U° and 55°. The amylase of 
ungerminated cereals shows the same optimal temperatures for 
saccharification, but is less active than the amylase of malt. The 
diastatic power of wheat and rye is greater than that of barley, and 
still greater than that of oats. Theassumption that malt has a special 
amylase, different from the amylase of resting grain, would therefore 
seem to be incorrect. It is probable that in cereals the action of the 
amylase is retarded by some unknown factor (amylum-coagulase). 

It is suggested that cereal seeds contain an amylase which does not 
possess the full enzymatic power, a pro-enzyme which changes to active 
enzyme during germination. N. H. J. M. 


Composition of Barbados Rain. R. Rapctyrre Hatt and 
J. R. Bovett (Rep. Agric. Work, Barbados; Imp. Dept. Agric. West 
Indies for 1907-1909, 3. Compare Briinnich, this vol., ii, 647). 
—Analyses of fortnightly samples of rain-water from December, 1907, 
to May, 1909. The average amounts of nitrogen as ammonia and as 
nitrates in the rain of 1908, and the total amounts per acre, were as 
follows : 


Nitrogen per million Nitrogen per acre (lb.) Per cent. of Total N. 


a aa —- ~~ 


Rainfall, “as as as as as as 
inches. Ammonia. Nitrates. Ammonia. Nitrates. Total. Ammonia. Nitrates. 
40°28 0°032 0°384 0°295 3°498 3°793 7°8 92°2 
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The chlorine in the rain-water amounted to 8°38 per million, 
corresponding with 76°39 lb. per acre. N. H. J. M. 


Analytical Chemistry. 


A New Indicator for Alkalimetry and Acidimetry. 
6-Sulpho-8-naphthol-1-azo-m-hydroxybenzoic Acid. R. MELLEet 
(Chem. Zeit., 1910, 34, 1073—1074).—When 4-amino-3-hydroxy- 
benzoic acid is diazotised and combined with 8-naphthol-6-sulphonic 
acid, a soluble dye is obtained, which may be used as an indicator. 

The sodium salt forms dark violet crystals, dissolving readily in 
water to a violet solution. The acid is also soluble, and forms deep 
red solutions. Alkalis change the colour to violet, but an excess of 
alkali causes a change to cherry-red; the indicator is therefore 
unsuitable for use on test-papers. The indicator is prepared by adding 
N/10-hydrochloric acid to a 1% solution of the sodium salt until the 
colour is distinctly red. Such a solution is three times as strongly 
coloured as one of litmus of equal concentration. In V/100-solutions 
of acids or alkalis, the sensitiveness is equal to that of phenol- 
phthalein. C. H. D. 


Chart Presentation of Recent Work on Indicators. GEORGE 
S. Waxpo.e (Bio.-Chem. J., 1910, 5, 207—214. Compare this vol., 
ii, 541).—The apparatus previously described is explained more fully, 
the new method of notation of hydrogen-ion concentration explained, 
and a diagram is given of how Sdrensen’s results can be conveniently 


displayed on a chart. A few examples illustrate how the chart may 
be used. W. Dz. H. 


Apparatus for Measuring Known Quantities of Liquids. 
J. Hupia and M. J. van’r Kruys (Chem. Weekblad, 1910, ‘7, 
879—882).—Six vertical tubes closed by stopcocks at the lower end 
are sealed at their upper ends into a tube slightly inclined to the 
horizontal, connected at one end through a stopcock to a water pump, 
and at the other (lower) through a long vertical tube to the vessel 
containing the liquid to be measured. A short glass tube sealed into 
the main tube, and closed with rubber tube and a pinchcock, serves to 
admit air to the apparatus at will. The liquid is drawn up into the 
horizontal tube by the water pump, and flows into the vertical 
stopcock tubes. Definite volumes are marked on these tubes, aud 
can be measured off. The apparatus is specially adapted to the 
measurement of given volumes of strong acids. A.J. W. 


Quantitative Spectral Analysis. Warner Hempe, and 
Ratpp L. von Kuemperer (Zeitsch. angew. Chem., 1910, 28, 
1756—1759).—An arrangement is described by means of which 
certain metals can be quantitatively estimated by spectroscopic 
observations. The spectroscope is focussed on a oxyhydrogen flame 
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supplied with hydrogen and oxygen at constant pressure, and the 
metals are introduced into the flame by allowing the gases, evolved 
from an acidified solution of the metal by an electric current of 
constant strength, to mix with the entering hydrogen. The concentra- 
tion of the solution under examination is diminished until the 
characteristic lines of the particular metal just cease to be recognisable 
in the spectroscope. 

From comparative observations under exactly similar circumstances 
with a standard solution, the concentration of the metal in a solution 
of unknown strength can be obtained. The method can be applied to 
the estimation of potassium, lithium, calcium, and thallium, and is 
recommended for the estimation of the two former in samples of soil. 
It is shown that the presence of small quantities of other flame- 
colouring metals is without much influence on the results obtained. 
Larger quantities lead to an apparent diminution in the quantity of 
the metal under examination. H. M. D. 


Volumetric Method of Estimating Iodide in Presence of 
Chloride, Bromide, or Free Iodine. Witiiam C. Bray and 
G. M. J. MacKay (J. Amer. Chem. Soc., 1910, 32, 1193—1204),— 
A method of estimating iodides in aqueous solution is described which 
is based on that suggested by Sammet (Abstr., 1906, ii, 153), and 
depends on the oxidation of the iodide by potassium permanganate, the 
removal of the liberated iodine with carbon tetrachloride, and its 
subsequent titration with standard sodium thiosulphate. Experiments 
have been made with potassium iodide solutions of known strength, 
which show that the results obtained by this method are accurate 
within 0°1%, and are independent of the presence of chlorides, bromides, 
or copper sulphate. When free iodine is present in the solution to be 
analysed, it is estimated by direct titration with sodium thiosulphate ; 
the amount of iodine present as iodide is then ascertained by 
subtracting this quantity from the total iodine. 

The estimation may be carried out by titrating the solution directly 
with potassium permanganate in presence of carbon tetrachloride, since, 
as the concentration of the potassium iodide is decreased, a larger pro- 
portion of the iodine is dissolved by the carbon tetrachloride, until 
finally the aqueous liquid becomes colourless. It has been found, how- 
ever, that this method is not entirely satisfactory, since the reduction of 
the permanganate to the manganous salt is not quite complete, and an 
error amounting to about 0°4—0°5% of the permanganate solution is 
thus introduced. E. G. 


Estimation of Fluorine in Aromatic Fluorine Derivatives. 
Hans Meyer and AtrreD Hus (Monaish., 1910, 31, 933—-938).—See 
this vol., i, 735. 


An Ozonometer. SrzepHan Jann (Ber., 1910, 43, 2319—2321).— 
The ozonometer consists essentially of a U-tube fitted with stop- 
cocks, one of these being a three-way one, and connecting with a mano- 
meter containing paraflin oil. The U-tube is 2 cm. in diameter, and 
has an internal volume of about 70 c.c.; sealed into it, and running 
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through its length, is a thin platinum wire, which can be heated by an 
electric current. 

To use the instrument, 150—200 c.c. of the gaseous mixture con- 
taining ozone are passed through the U-tube, which is then closed at 
the inlet. The three-way tap is turned to connect with the manometer, 
and the liquid in the latter adjusted to a zero mark. The platinum wire 
is then heated to a dull red heat for five to ten seconds, this time being 
sufficient to destroy the ozone. When the original temperature has 
been attained, the manometer is again adjusted to zero, and the 
increase of pressure determined, from which the percentage of ozone 
can be calculated. A correction has to be applied for the amount of 
ozone decomposed while the gas is in contact with the cold platinum 
wire before the latter is heated. This is determined by a blank 
experiment. 

The method is more exact and quicker than the determination of 
ozone with potassium iodide. 3. GF. 


The Quantitative Analysis of Some Inorganic Sulphur 
Acids. ANGELO CasonaRI (Gazzetta, 1910, 40, ii, 22—27).—A 
polythionate containing m-atoms of sulphur in the molecule yields 
m—1 molecules of sulphuric acid when treated with hydrogen 
peroxide and sodium or potassium hydroxide (Abstr., 1908, ii, 222). 
The solution to be titrated is therefore rendered perfectly neutral, and 
treated with a pure neutralised solution of hydrogen peroxide and a 
known volume of V/10-alkali hydroxide. After heating on the water- 
bath, the excess of alkali is titrated with acid: Na,S,,0, + (8m — 5)H,O, + 
(m — 1)H,O = Na,SO, + (m — 1)H,SO, + (3m —5)H,O. The same reaction 
may be used for thiosulphates: Na,S,O,+4H,O,+H,O =Na,SO,+ 
H,S80,+4H,O. Under the same conditions, thiocyanates are decom- 
posed into a sulphate and a cyanate: KSCN+4H,0,+2KOH= 
K,SO,+ KCNO+5H,0. A volume of J/10-sulphuric acid equal to 
that of the alkali taken is then added, and, after boiling for a few 
minutes, the acidity of the solution is determined. If ammonium 
thiocyanate is present, the ammonia must be expelled by boiling with 
alkali before oxidising. 

When a thiosulphate and a thiocyanate are both present in the 
solution, the sum of the two may be estimated as above, and the 
thiosulphate estimated separately by means of iodine. C. B. D. 


Detection of Nitrogen in Organic Substances.. H. RussELn 
Eis (Chem. News, 1910, 102, 187).—The test described by Castellana 
(Abstr., 1905, ii, 201) is untrustworthy, owing to the fact that 
cyanide is formed when powdered magnesium and sodium or potassium 
carbonate are heated together in a limited supply of air, the nitrogen 
necessary to the formation of cyanide being obtained from the 
atmosphere. When, however, the reaction is allowed to proceed 
rapidly in a copious supply of air, cyanide is not formed. Similar 
reactions take place when mixtures consisting of magnesium and either 
calcium carbonate, barium carbonate, or strontium carbonate are 
heated_in contact with a small amount of air; in these cases, cyanide, 
cyanamide, nitride, and carbide are formed. W. PB. &. 
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Estimation of Ammonia Nitrogen in Water in Presence 
of Hydrogen Sulphide. Epwarp Barrow and B. H. Harrison 
(J. Amer. Chem. Soc., 1910, 32, 1256—1259).—The presence of 
hydrogen sulphide in a water interferes with the Nessler test. When 
a large amount of ammonia is present, the hydrogen sulphide may be 
removed by precipitation with a salt of zinc or lead, and the ammonia 
can then be estimated directly by the Nessler reagent. If, however, 
the quantity of ammonia is small, and it is desirable to distil and test 
the distillates, the results obtained are inaccurate. It has been found 
that accurate results can be obtained by the following method. To 
500 c.c. of the water, a measured quantity of N-sulphuric acid is 
added, and 100 c.c. are distilled; by this means the hydrogen sulphide 
is completely removed. A volume of N-sodium hydroxide equal to 
that of the sulphuric acid used is now added, the water is again 
distilled until 200 c.c. have collected, and the Nessler test is applied to 
the distillate. E. G. 


Estimation of Small Quantities of Nitrogen by Pelouze’s 
Reaction. A. T. Davenport (J. Amer. Chem. Soc., 1910, 32, 
1237—1241).—A method is described for estimating small quantities 
of nitrogen occurring in the form of nitrates by Pelouze’s reaction, 
which consists in the oxidation of ferrous chloride in presence of 
hydrochloric acid. A diagram of the apparatus is given. 

The most important features of this method are the measurement of 
the volume of gas over sodium hydroxide solution in a jacketed 
burette, graduated to 1/20 c.c., as in the Schultze-Tiemann method, 
and the correction of the volume by comparison with a standard 
volume contained in another burette under exactly the same conditions. 
The process is simple and easily manipulated, permits of an estimation 
being carried out in ten minutes, and gives accurate results. E. G. 


Easy Detection of Arsenic; Rapid Separation of Arsenic 
and Some Other Metals from Liquids. C. E. Cartson (Zettsch. 
physiol. Chem., 1910, 68, 243—-262).—On adding hydrogen sulphide to 
an acid solution of arsenious acid, or thioacetic acid to a solution 
of arsenic acid, arsenious sulphide is precipitated, but if the 
amount is only a fraction of a mg. the separation takes a 
long time. If, however, ether is added, or preferably a mixture 
of ether and chloroform, and the whole well shaken, the ethereal layer 
contains all the arsenious sulphide in suspension or in pseudo-solution. 
Addition of alcohol promotes the separation. On being evaporated on 
the water-bath, arsenious sulphide is left, which may then be further 
identified by the mirror test. When testing urine (or other organic 
liquid), this is evaporated to dryness and the residue is distilled with 
hydrochloric acid and some ferric chloride; the distillate is diluted 
with solution of hydrogen sulphide and shaken with ether. The 
quantitative process is, briefly, as follows : The ethereal residue is heated 
with 1 c.c. of 30% sulphuric acid and 2 e.c. of 5% potassium per- 
manganate for ten to fifteen minutes. The arsenic acid formed is 
reduced to the arsenious state by heating for half an hour at 50—70° 
with addition of 10 ¢.c. of strong solution of sulphur dioxide, and the 
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solution is finally evaporated nearly to dryness. Another 5 c.c. of 
sulphur dioxide are added, and the evaporation is repeated. The 
residue is now dissolved in 15 c.c. of water, 2 grams of sodium 
hydrogen carbonate are added, and the arsenic is titrated with V/100- 
iodine with starch as indicator. 

Other sulphides, such as those of lead and mercury, are also taken up 
readily by ether. L. DE K. 


Estimation of Potassium by the Cobaltinitrite Method. 
L. T. Bowser (J. Ind. and Eng. Chem., 1909, 1, 791—798).—A 
detailed account of the methods employed, and the results obtained by 
previous workers, those of Drushel and of Adie and Wood being fully 
discussed, and stated to be unsatisfactory in several ways when 
repeated by the author, who suggests the following modifications. The 
potash is brought into solution, any excess of acid driven off, and the 
residue boiled with sodium carbonate to remove any interfering metals, 
the filtrate concentrated, acidified with acetic acid, and the potassium 
precipitated with excess of the reagent according to the equation : 

Na,Co,(NO,),.,H,0 + 2K,SO, = 2K,NaCo(NO,), + H,O + 2Na,SOQ,. 
This precipitate can be boiled with sodium hydroxide, the precipitated 
cobalt hydroxide, Co(OH),, separated, and the filtrate and washings 
titrated with potassium permanganate, the reaction being: 
10KNO, + 20NaNO, + 6K,Mn,0, + 33H,SO, = 

11K,S0,+ 10Na,SO, + 12MnSO, + 30HNO, + 18H,0; 
or the precipitate can be treated directly with potassium permanganate, 
when a more complicated reaction occurs, owing to tervalent cobalt 
being reduced to bivalent, and thereby releasing one atom of oxygen, 
which oxidises some of thé precipitate : 
10[K,NaCo(NO,),,H,O] + 11K,Mn,0, + 58H,SO, = 
21K,SO, + 5Na,SO, + 10CoSO, + 22MnSO, + 60H NO, + 38H,0. 

Likewise, the di-potassium-sodium-cobaltinitrite may be collected on 
asbestos, oxidised by hot standard potassium permanganate, which is 
decolorised by an excess of standard oxalic acid, and then titrated back 
with permanganate. 

The influences exerted on the reaction by (1) varying the con- 
centrations of the solutions; (2) the presence of other salts, and 
(3) the acid with which the potassium is combined are also investigated, 
and the results tabulated. F. M. G. M. 


Rapid Estimation of Copper, Silver, Cadmium, and Bismuth 
by means of the Mercury Cathode and Stationary Anode. 
Raymonp C. Benner (J. Amer. Chem. Soc., 1910, 32, 1231—1237).— 
Stoddard (Abstr., 1909, ii, 347) has described a method of electro- 
analysis by means of a mercury cathode and a stationary’platinum 
gauze anode, in which the evolution of the gas by the current causes 
sufficient agitation of the liquid to enable the metals to be deposited in 
an adherent form. This method has now been applied to the estima- 
tion of copper, silver, cadmium, and bismuth. The apparatus is 
as simple as any other form of electrolytic apparatus employed for the 
purpose, the metal is deposited nearly as rapidly as by the rotating 
anode and mercury cathode, and the results are as accurate as those 
obtained by other methods in which mercury is used as the cathode, 
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The precipitation is complete in twenty minutes with copper, ten 
minutes with silver and cadmium, and twenty-five minutes with 
bismuth. E. G. 


Volumetric Estimation of Mercury by means of Ammonia. 
G. Bressanin (Boll. chim. farm., 1910, 49, 589—591 *).—Archetti’s 
method, based on the estimation of the acid liberated according to the 
equation HgCl,+NH,=NH,HgCl+HCl, only gives quantitative 
results when four times the molecular quantity of ammonia is taken 
for the reaction, the excess being afterwards estimated by titration 
with litmus. R. V. 8. 


Estimation of Indium with the Use of a Mercury Cathode. 
Lity G. Koxtock and Epear F. Suita (J. Amer. Chem. Soc., 1910, 32, 
1248—1250).—It has been found that the indium in a solution of 
indium sulphate containing a little free acid cap be satisfactorily 
estimated electrolytically with the use of a rotating mercury cathode. 
When 10 c.c. of the solution containing about 0°10 gram of metal were 
used, with a current of 2—4 amperes, an #.M.F. of 6:5—7°5 volts, and 
an anode rotating 750 times per minute, the precipitation was complete 
in fifteen minutes. Estimations were also made by using a platinum 
cathode and a rotating platinum spiral anode; in presence of 0°1 cc. 
of concentrated sulphuric acid and a few drops of gelatin, an adherent 
deposit of indium was obtained in twenty-five minutes. A potassium 
cyanide electrolyte and one containing Rochelle salt also proved 
satisfactory. E. G. 


Volumetric Method for the Hstimation of Manganese. 

Froyp J. Merzcrer and Rosert F. McCrackan (J. Amer. Chem. Soc., 
1910, 32, 1250—1251).—Metzger and Heidelberger (this vol., ii, 656) 
have stated that when a solution of manganese in sulphuric acid is 
treated with sodium bismuthate, it is oxidised to the quadrivalent 
state. A method has now been devised for estimating manganese by 
means of this reaction. 
’ Fifty c.c. of a standard manganese solution are treated with 
10—15 c.c. of concentrated sulphuric acid, 1—2 grams of finely- 
powdered sodium bismuthate are added to the cooled liquid, and the 
mixture is heated in a water-bath until the basic bismuth compound 
subsides in a granular form. ‘The flask is cooled, a known excess of 
ferrous sulphate solution is added, the liquid is diluted to about 200 c.c., 
and titrated back with standard potassium permanganate. The value 
of the permanganate in terms of iron multiplied by 04918 gives the 
value in terms of manganese. 

The method is rapid, and the end-point is sharp and distinct. It is 
being applied to the analysis of spiegel and manganese ores. E. G. 


Estimation of Manganese in Potable Water. J. RopEnBuRG 
(Chem. Weekblad, 1910, '7, 877—-879).—As the tint of the solution of 
permanganate obtained in the estimation of manganese in potable 
water by the persulphate method usually differs from that of the 
colorimetric standard made from potassium permanganate, the author 
employs as standard one or more c.c, of a solution of manganese 
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ammonium sulphate containing 0°0025 gram Mn,O, per litre, this 
solution being oxidised with persulphate in the same way as the sample 
under investigation. This difference of tint being due to chlorides in 
the sample, they must be eliminated. The author’s procedure is as 
follows : 50 c.c. of the sample are boiled for several minutes with 5 c.c. 
of 50% nitric acid, a slight excess of silver nitrate solution added, and 
then 10 c.c. of a 10% solution of ammonium persulphate. The solution 
is brought to the boiling point, cooled, and compared with the standard 
tint. The method will show the presence of 0:025 mg. of Mn,0,. 
A. J. 


Detection of Small Quantities of Manganese in Foods. 
Dumirrescou and E. Nicotau (Ann. Fa’sif., 1910, 3, 370—372).— 
The material is incinerated, the ash is treated with nitric acid, 
evaporated to dryness, the residue is dissolved in water, and the 
solution is filtered. A portion of the filtrate is then mixed with an 
equal volume of a 40% ammonium persulphate solution, 1 drop of 
a 2% cobalt nitrate solution is added, and the mixture is heated 
to boiling. Should manganese be present, a pink coloration develops, 
due to the formation of permanganate. The authors have detected the 
presence of manganese in such substances as flesh, brain, bile, peas, 
beans, lentils, cereals, plums, eggs, milk, wine, etc , by means of this 
test, W. P.S. 


Error in Permanganate Titrations. Wu.iiam C. Bray (J. Amer. 
Chem. Soc., 1910, 32, 1204—1207).—It has been shown by Bray and 
MacKay (this vol, ii, 996) that When an iodide is titrated directly 
with potassium permanganate, the latter is not completely reduced to 
the manganous state and an error results, amounting to about 0°10 c.c. 
of a 0:12N-permanganate solution. It is evident therefore that the 
reduction of the permanganate takes place in stages, and it is probable 
that a similar error may occur in other cases of titration with this salt. 
Skrabal (Abstr., 1908, ii, 17) has shown that the reduction from the 
manganic to the manganous state by oxalic acid is a slow reaction, and 
that a stable complex is formed between the manganic salt and the 
oxalic acid. 

Experiments have therefore been made to ascertain the conditions 
in which the error due to incomplete reduction of permanganate is 
appreciable in oxalic acid titrations, and it has been found that the 
error varies from 0°01 to 0°14 c.c. of a 0°12N-permanganate solution, 
and is negligible if the acid is present in only small amount and 
the final temperature is 70—80°. 

An investigation is being carried out with the object of determining 
whether there is an appreciable error in the titration of ferrous 
sulphate solutions with permanganate. E. G. 


The Determination of Iron and Aluminium in Inorganic 
Plant Constituents. R. F. Hare (J. Ind. and Eng. Chem., 1910, 
2, 27—28).—The estimation of iron and aluminium in the presence of 
manganese, calcium, magnesium, and phosphoric acid is a difficult one, 
and no satisfactory process has been suggested previously. 
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A solution of, and. representing one gram of, the ash is treated with 
more than sufficient pure ferric chloride to combine with all the 
phosphoric acid; sodium carbonate is added until a permanent 
precipitate is just formed, which is then redissolved with 1 cc. of 
80% acetic acid, and the solution boiled for three or four minutes and 
rapidly filtered ; the precipitate is dissolved in hydrochloric acid, and 
the iron and aluminium reprecipitated with ammonium hydroxide, 
dried, ignited, and weighed ; this weight, minus the phosphoric acid 
and ferric oxide (found by other methods) and the ferric oxide added, 
will give the weight of aluminium oxide in the ash. A great deal 
depends on the proper adjustment of the amounts of sodium carbonate 
and of acetic acid added, an excess of either causing serious error. 
The addition of ferric chloride gives a more easily filtered and washed 
precipitate, and ensures complete precipitation of phosphoric acid. 

The iron is determined in a fresh solution of the ash by the 
Zimmermann-Reinhardt method, the ferric iron being instantly reduced 
with stannous chloride, and titrated with potassium permanganate in 
the presence of hydrochloric acid after the addition of a ‘titrating 
solution’ of manganese sulphate, phosphoric and sulphuric acids. 

This method is claimed to be more accurate and rapid than when 
zinc is employed for the reduction of the ferric salt, F. M.G. M. 


Estimation of Ferrous Oxide in Silicates. Max Dirrricn and 
A. Leonnarp (Ber. Vers. Oberrheinisch. Geol. Ver., 1910, ii, 92—93).— 
The process usually employed is that recommended by Pebel-Délter, 
consisting in heating the silicate with a mixture of sulphuric and 
hydrofluoric acid in an atmosphere of carbon dioxide. The solution 
is then titrated with permanganate as usual, 

The authors, however, state that if the silicate contains manganese 
also, the titration proceeds in an irregular manner, and the results 
become untrustworthy. This may be prevented by adding to the acid 
mixture 1—2 grams of potassium sulphate; the titration will then 
proceed normally. L. DE K. 


Ammonium Perchlorate as a Reagent. Metalammine 
Perchlorates. Roserto Satvapori (Gazzetta, 1910, 40, ii, 19—21). 
—Perchlorates of the metallic ammines are obtained by adding a 20% 
solution of ammonium perchlorate in ammonia, D 0°90, to ammoniacal 
solutions of metallic salts. Precipitation is complete in the case of 
cobalt, nickel, manganese, and cadmium, even in dilute solutions. Zinc 
is incompletely precipitated, and copper only slowly from very con- 
centrated solutions. The mercury precipitate is soluble in an excess of 
the reagent. The method may be used for the separation of cadmium 
from the sulphides of the second group. The sulphides are dissolved 
in nitric acid, excess of ammonia is added, and the bismuth is 
removed by filtration. The ammoniacal solution of ammonium per- 
chlorate is added to the filtrate, and the cadmium is immediately 
precipitated, carrying with it a small quantity of copper. 

The reagent may also be used to separate a cobalt salt from a cobalt- 
ammine salt. In presence of an excess of ammonium perchlorate, and 
out of contact with air, cobalt is completely precipitated as the compound 
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Co(Cl0,),,6NH,, the cobaltammine remaining in solution (compare 
this vol., ii, 959). 
The cadmium and zine compounds form white crystals, 
Cd(C10,).,4NH,, 
and Zn(Cl0,),.4NH, stable at 100°, melting at about 220°, and 
decomposing rapidly at 250°. They explode by percussion or if heated 
rapidly. C. H. D. 


Detection of Small Quantities of Nickel. AterrTro BIANcHI 
and Errore pi Nota (Boll. chim. farm, 1910, 49, 517—520).— 
Nickel-plating may be recognised without damage to the object by 
moistening it with a drop of acid, which is then absorbed by blotting 
paper or allowed to fall on to a porcelain surface, rendered alkaline 
with ammonia, acidified with acetic acid, and tested with dimethyl- 
glyoxime. In the presence of acetic acid there is no possibility that 
the red coloration will be masked by other coloured substances (cupric 
hydroxide, ferric hydroxide). R. V. 8S. 


Estimation of Tin in Presence of Antimony. JEAN A. SANCHEZ 
(Bull. Soc. chim., 1910, [iv], '7, 890—894).—The process depends on 
the fact that whilst ferric chloride is reduced quantitatively by stannous 
chloride, it is unaffected by antimonous chloride. 

In the case of asimple mixture of the two chlorides, the solution is 
titrated with a standard ferric chloride solution in presence of hydro- 
chloric acid, the formation of a permanent greenish-yellow coloration 
being taken as the end-point. Where both substances must be estimated, 
they are converted into their sulphides in the usual manner, and the 
mixture of sulphides treated with hydrochloric acid and potassium 
chlorate. To this solution aluminium is added, and when the reduction 
is completed, the antimony is filtered off and the filtrate and washings 
diluted to a known volume with diluted hydrochloric acid (50%) and 
titrated with a ferric chloride solution, which has been standardised 
against a solution of stannous chloride containing the equivalent of 1% 
of tin. The precipitated antimony is dissolved by means of hydro- 
chloric acid and iodine solution, and estimated as the sulphide. 0:1Gram 
of tin in presence of 1°] gram of antimony can be estimated accurately 
by this method. T, A. H. 


Analysis of Tin-Antimony Alloys. LeRoy W. McCay (J. Amer. 
Chem. Soc., 1910, 32, 1241—1248).—It has been shown in an earlier 
paper (Abstr., 1909, ii, 351) that the separation of tin and antimony can 
be effected by taking advantage of the fact that when a dilute solution 
of hydrofluoric acid, containing tin in the stannic condition and anti- 
mony in the antimonious state, is treated with hydrogen sulphide, 
only the antimony is precipitated. 

The following method is recommended for the analysis of alloys of 
tin and antimony. From 0°5 to 1 gram of the alloy in the form of 
filings or fine borings is heated rapidly with concentrated sulphuric acid 
in a quartz or porcelain dish until fumes of sulphurie anhydride begin 
to escape, and the heating is then continued for half an hour. If 
the liquid is now clear and the residue, consisting: of lead sulphate, is 
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quite white, the dish is cooled and its contents are transferred to a 
250 c.c. platinum dish containing 5 c.c. of hydrofluoric acid (48%) and 
20 c.c. of water. The solution is heated until it boils, and is then 
diluted to 150 c.c., and 50c.c of 95% alcohol are added. When the lead 
sulphate has subsided, it is collected, washed with water containing 
one-fourth of its volume of alcohol and a little sulphuric acid, and is 
dried, ignited, and weighed. The filtrate is collected ina large platinum 
dish, diluted to about 450 c.c., and treated with a rapid current of 
hydrogen sulphide for an hour. The precipitate is collected, washed 
with a saturated solution of hydrogen sulphide containing acetic acid, 
and afterwards digested repeatedly with colourless sodium sulphide 
solution. The eupric sulphide, which is left after this treatment, is 
dissolved in nitric acid, and the copper estimated electrolytically. The 
sodium sulphide solution is acidified with sulphuric acid, and the 
antimony precipitate is converted into the black anhydrous sulphide. 
The tin in the filtrate from the copper and antimony sulphides may be 
estimated by evaporating the liquid and subsequently heating it until 
sulphuric anhydride fumes are evolved, and precipitating the tin as 
stannic acid by pouring the sulphuric acid solution into an excess of 
water. E. G. 


Separation of Bismuth from Alloys containing also Lead 
and Tin. Cuarues E. Swert (J. Ind. and Eng. Chem , 1910, 2, 28).— 
The following expedient is suggested as a means of overcoming the 
difficulties usually experienced in this estimation. The nitric acid 
filtrate from the stannic oxide is treated with a moderate excess of 
potassium or sodium hydroxide, which precipitates bismuth and 
cadmium, if ;resent, and redissolves the lead hydroxide. The 
hydroxides are collected, washed, and redissolved in hydrochloric acid, 
the bismuth being then separated as oxychloride by pouring into a 
large quantity of water. 


Rapid Methods for the Analysis of Water. Aristip—E Dan& 
(Chem. Zeit., 1910, 34, 1057—1058).—In order to ascertain whether a 
water is suitable for drinking, the author recommends that the follow- 
ing estimations be made: The calcium and magnesium present may be 
estimated volumetrically, the former by the titration of its oxalate, 
after this has been precipitated and separated in the usual way, and the 
latter by precipitating it as ammonium magnesium phosphate and 
titrating this salt with a uranium solution. Sulphates are titrated 
with barium chloride solution, and the total carbon dioxide is titrated 
with barium hydroxide-sucrose solution, allowance being made for the 
alkalinity of the water. Nitrites are estimated colorimetrically by 
means of the indole reaction, and the proportion of organic matters is 
estimated by heating the water with permanganate solution in the 
presence of sodium carbonate. The organic matters may also be esti- 
mated by titration according to Deniges’ cyanide-silver nitrate method. 
Should further information be required as to the quality of the water, 
the ammonia, chlorides, nitrates, etc., may be estimated, the usual 
methods being employed for the purpose. 

In addition, tests may be applied for the detection of Bacterium coli. 

W. P.S. 
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Acid Content of Moor Water. Kurp Enpet (J. pr. Chem., 
1910, [ii], 82, 414—422)—The acidity of moor water has been 
determined by direct titration with 1V/100-potassium hydroxide. The 
method of adding standard barium hydroxide and titrating the excess 
does not givetrustworthy results, the titre decreasing with time, probably 
owing to the action of the alkali on humus substances present as sols. 
Before titration, it is necessary to dialyse the water in order to get rid 
of humus substances. The moor water of the red and of the black 
moors of the Rhone are 0:007 normal. Tho water of the Paulsborner 


moor is 00063 normal, the acidity being due entirely to carbonic acid. 
0. 8. 


Estimation of Butyl and Amyl Alcohols in Alcoholic 
Liquids. A. Lasserre (Ann. Chim. anal., 1910, 15, 338—341).— 
Instead of estimating the total quantity of higher alcohols in alcoholic 
liquids as is done in the Allen-Marquardt process, the method described 
by the author limits the estimation to that of butyl and amyl 
alcohols; propyl alcohol is eliminated by treating the alcoholic 
liquid with carbon disulphide, which extracts the butyl and amyl 
alcohols, After oxidation, the butyric and valeric acids are extracted 
from the solution by means of benzene, and their quantity estimated 
by titration. The details of the process are as follows: 100 c.c. of 
the alcoholic liquid, 70 c.c. of carbon disulphide, and 450 c.c. of 
saturated sodium chloride solution are placed in a separating funnel, 
and after the addition of a quantity of water sufficient to redissolve 
the precipated sodium chloride, the mixture is shaken for five minutes. 
The carbon disulphide is then separated, and the extraction is twice 
repeated, the united carbon disulphide extracts beivg next shaken 
three successive times with moderately concentrated sulphuric acid. 
The sulphuric acid extract is now heated to 60° in order to remove 
any traces of carbon disulphide, then diluted with 20 c.c. of hot water, 
and 5 grams of potassium dichromate and 1 c.c. of concentrated 
sulphuric acid are added. The whole mixture is then heated in a 
closed flask for one hour at 50°, cooled, and diluted to a volume of 
100 c.c. Twenty-five c.c. of this solution are shaken for three minutes 
with 30 c.c. of benzene, the latter is separated, filtered, mixed with an 
equal volume of alcohol, and the solution is titrated with V/20-alcoholic 
potassium hydroxide solution, using phenolphthalein as indicator, 
The quantity of alkali used in the titration may be calculated into 
amyl alcohol, but the result obtained must be multiplied by 2°082, 
this being the ratio of the total amount of the acids present to that 
portion which is obtained by one extraction with benzene. A method 
has been described previously (Absti., 1907, ii, 991) for the separate 
estimation of butyric and valeric acids. W. P.S. 


Physico-chemical Estimation of the Ash of Wine. Henri 
Pewter (Ann. Chim. anal., 1910, 15, 385).—It is pointed out that 
the conductivity process described by Dutoit and Duboux (this vol., 
ii, 552) has already been applied to the estimation of mineral matters 
in various substances; twenty years ago, Reichert employed the 
method for the estimation of ash in sugars, etc. but the results 
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obtained were unsatisfactory. More recently, Main, in a paper 
submitted to the Seventh International Congress of Applied Chemistry, 
London, 1909, gave the details of procedure necessary for the correct 
estimation of ash in sugar syrups by this process. W. P.S. 


Polarimetric Estimation of Sucrose in Presence of Reducing 
Sugars. P. Lemexanp (J. Pharm. Chim., 1910, [vii], 2, 298—302 *).— 
The method is based on the observation made by Cross, Bevan, and 
Smith (Trans., 1898, '73, 463) that hydrogen peroxide destroys the 
optical activity of reducing sugars, forming products eventually 
identified by Morrell and Crofts as osones (ibid., 1899, '75, 786). The 
author finds that lactose and dextrose are attacked by hydrogen 
peroxide in presence of manganese dioxide, forming optically inactive 
products, whilst sucrose remains unaffected. If, therefore, the optical 
activity of a solution containing one of these sugars and sucrose is 
known, the amount of sucrose can be estimated by a determination 
of the optical activity after the effect of the reducing sugar has been 
eliminated. Where a small quantity of sucrose occurs with much 
dextrose, the latter may be almost completely separated by treat- 
ment with alcohol of 91° (Lindet, Abstr., 1894, ii, 64), and the 
part soluble in alcohol may then be recovered and treated as described 
above. 

This method is not applicable where sucrose occurs with maltose. 


Details of the method of working are given in the original. 
T. A. H. 


Detection of Inositol as a means of Identifying Wine 
Vinegar. P. Freury (J. Pharm. Chim., 1910, [vii], 2, 264—266).— 
A number of samples of genuine wine vinegar examined by the author 
all contained distinct quantities of inositol ; the detection of inositol 
is, therefore, considered to be of use in determining the genuineness of 
a sample of wine vinegar. If inositol is not present, the sample 
is probably prepared from alcohol and not from wine. The method 
described previously by Meillere and Fleury (this vol., ii, 553) may be 
employed for detecting the inositol. W. P.S. 


Estimation of Formaldehyde. Water Brivuticam (Pharm. 
Zenty.-h., 1910, 51, 915—916).—The process described depends on 
the decomposition of formaldehyde by calcium hypochlorite ; calcium 
carbonate is formed, and its quantity is a measure of the amount of form- 
aldehyde present. The reaction proceeds according to the equations: 
CH,0 + CaOCl, = HCO,H+CaCl,; HCO,H+Ca0Cl,=CO,+H,0+ 
CaCl, ; and 20a0Ci, +C0O,+H,0= OaC0, + CaCl, +2HCIO. “One 
molecule of formaldehyde therefore yields one molecule of calcium 
carbonate. In carrying out the estimation, a definite volume of the 
formaldehyde solution is mixed in a flask with an excess of freshly 
prepared calcium hypochlorite solution, and the mixture is placed 
aside for some hours at the ordinary temperature. The clear super- 
natant liquid is then passed through a weighed filter, and the filtrate 
is heated almost to boiling in order to ascertain whether all the 

* and Ann. Chim. anal., 1910, 15, 415—419. 
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formaldehyde has been decomposed ; should such be the case, the 
solution remains clear, but if a further quantity of calcium carbonate 
forms it must be collected on the filter together with the main bulk of 
the precipitate. The precipitate and filter are washed until free from 
chlorides, dried at 100°, and weighed. W. P.S. 


Estimation of Formic Acid in the Presence of Acetic 
Acid. H. Detenaye (Ann. Falsif., 1910, 3, 386—388).—The method 
proposed depends on the reduction of mercuric sulphate to insoluble 
mercurous sulphate. A quantity of the solution under examination, 
containing not more than 0°2 gram of formic acid, is mixed with 50 c.c. 
of mercuric sulphate solution (prepared as described below) and boiled 
under a reflux apparatus for forty-five minutes. The mixture is then 
cooled rapidly, the liquid is decanted through a weighed filter, and the 
volume of the filtrate is measured ; the precipitate is then rinsed on to 
the filter with the aid of a saturated mercurous sulphate solution, 
washed with 50% alcohol, dried at 110°, and weighed. To the weight 
found is added a quantity in the proportion of 0°20 gram for every 
100 c.c. of the filtrate ; the weight thus corrected is then multiplied by 
0°0927 to obtain the amount of the formic acid. The mercuric 
sulphate solution employed is prepared by mixing 10 grams of mercuric 
oxide with 20 c.c. of hot water, adding sulphuric acid until the oxide 
has dissolved, and diluting the mixture to a volume of 250c.c. The 
filtrate obtained in the estimation should measure not less than 
100 c.c., and the filtration must be carried out immediately the 
mixture has been cooled in order to prevent contamination of the 
mercurous sulphate with mercuric sulphate, which is liable to crystallise 
out subsequently. W. P.&. 


The Separation and Estimation of Aspartic and Glutamic 
Acids. Tuomas B, Ospoxne and Lzonarp M. Lippe (Amer. J. 
Physiol., 1910, 26, 420—425).—Aspartic and glutamic acids react 
acid to litmus, but their acid sodium salts do not. By Fischer’s 
method of protein analysis, glutamic hydrochloride is usually con- 
taminated with leucine hydrochloride, and the two cannot be separated 
by direct crystallisation. When, however, the solution is made 
neutral to litmus, leucine crystallises out readily, and from the mother 
liquor it is possible to separate out a further large amount of glutamic 
hydrochloride. It was found possible to effect a fairly satisfactory 
separation of leucine and aspartic acid by taking out a small fraction 
of the esters after most of the leucine had distilled over and before the 
aspartic ester begins to distil freely, and then treating this separately 
by a method described with detail in the text. 


Metheds for the Detection and Volumetric and Gravimetric 
Estimation of Salicylic Acid in Wines, and its Detection in 
Cases of Poisoning. Guiseppe Carrini (Boll. chim. farm., 1910, 
49, 641—649).—For the detection of salicylic acid in wine, urine, and 
other coloured organic products, acidification and subsequent extraction 
with toluene are recommended, this solvent being preferable to ether 
because it does not remove colouring matter from the aqueous liquid. 
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Various methods which have been proposed for the estimation of 
salicylic acid are shown to be inaccurate. R. V. 8. 


Estimation of Fat in Flesh. G. Diessetnorst (Pfliiger’s Archiv, 
1910, 134, 496—500).—The fat extracted from flesh or tissue by 
Dormeyer’s process (digestion with pepsin, extraction of the digest 
with ether, and weighing the ethereal extract) is very impure, and, 
consequently, the results yielded by the method are untrustworthy. 
It is shown that if the dry powder is first extracted with ether ina 
mill, as described by Lehmann and Véltz (Abstr., 1903, ii, 702), the 
fat obtained has the chemical and physical properties of beef fat. 
When the extracted residue of flesh is subjected to further treatment 
by Dormeyer’s process, an additional small quantity of “fat” is 
obtained, which is largely contaminated with substances other than 
beef fat. W. FP. & 


Estimation of Cocoanut Oil in Admixture with Butter Fat. 
Nort C. Cassat and B. Henry Gerrans (Chem. News, 1910, 102, 
190—191).—In the process described, the fatty acids obtained from the 
fat are subjected to a somewhat prolonged distillation with steam at 
a high temperature in order to increase the difference between the 
titration number of the insoluble volatile fatty acids from cocoanut 
oil and the titration number of the insoluble volatile fatty acids from 
butter fat. The process is as follows: 3 grams of the fat are 
saponified by heating with 10 ¢.c. of alcohol and 2 c.c. of 50% sodium 
hydroxide solution ; after the alcohol has been removed by evaporation, 
the residual soap is dissolved in 50 c.c. of boiling water, 10 c.c. of con- 
centrated hydrochloric acid are added, and then 50 grams of anhydrous 
calcium chloride. The flask is now connected with a condenser and 
heated by means of a calcium chloride bath, b. p. 141—146°, and when 
the contents of the flask begin to boil, steam is admitted and the 
distillation is continued until 500 c.c. of distillate have been collected. 
The distillate is filtered as it distils over, and the filtrate is collected in 
a 500 c.c. flask. At the end of the distillation, the condenser tube 
and the fatty acids on the filter are washed with cold water to remove 
hydrochloric acid and soluble fatty acids, the insoluble fatty acids 
are then dissolved from the condenser tube and the filter by means of 
hot alcohol, and the solution is titrated with WV/10-barium hydroxide 
solution. In the case of cocoanut oil, the insoluble volatile fatty acids 
require 66 c.c. of V/10-alkali for neutralisation, whilst those from 
butter fat require 16 c.c. W. P.S. 


Alkylamines as Products of the Kjeldahl Digestion. C. C. 
ErpMann (J. Biol. Chem., 8, 41—55).—Compounds containing the 
groups —NMe, ~-NHMe, or NMe, can yield mono-, di-, or tri-methyl- 
amine on digestion with sulphuric acid and a catalyst. The separation 
of organic base from ammonia in the Kjeldahl distillate is effected by 
adding to the neutralised solution 5—10 c.c. of an alkaline mixture 
containing 20% of sodium hydroxide and 30% of sodium carbonate, and 
0°1 gram of yellow mercuric oxide for every c.c. of V/10-base present. 
After shaking for one hour in the dark, and keeping till the mercury 
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has settled, an aliquot part of the supernatant liquid is distilled. The 
ammonia is retained by the mercuric oxide, and the organic base 
which distils is titrated. The ammonia is then estimated by 
difference. 

The author suggests that the method can be used as a general 
qualitative method for determining in nitrogenous substances the 
presence of alkylamine groups, and can probably also be used for 
approximately quantitative determinations as well. G. 8. W. 


Vortmann’s Nitroprusside Reaction for Hydrogen Cyanide. 
H. J. van Girren (Pharm. Weekblad, 1910, 47, 1043).—A modifica- 
tion of Vortmann’s process for the detection of hydrogen cyanide. 
Although not quite so delicate as the original method, it has the 
advantage of not being interfered with by the presence of alcohol. 

To a portion of the distillate are added a few pieces of sodium 
nitrite and then 2 or 3 drops of officinal ferric chloride solution. 
To the brownish-yellow liquid is then added dilute sulphuric acid drop 
by drop, when effervescence takes place and the liquid turns bright 
yellow. After heating to boiling, the iron is precipitated by adding 
excess of ammonia, and the filtrate is evaporated to dryness on the 
water-bath. The residue is dissolved in a little water, and the 
solution cooled in ice. On adding a drop of dilute ammonium 
sulphide, a violet colour is formed, which, according to the amount 
of cyanide present, more or less rapidly passes into blue, green, and 
yellow. L. pe K. 


Estimation of Nitrogen Existing as Cyanamide and as 
Dicyanodiamide in Calcium Cyanamide. A.sert Sturzer and 
J. S6xLL (Zeitsch. angew. Chem., 1910, 23, 1873—1874).—An extract 
of calcium cyanamide is first prepared by shaking the substance 
(10 grams) with 400—450 c.c. of water for two and a-half hours in a 
rotary apparatus. The flask is then filled to the mark (500 c.c.) and 
the contents filtered. 

The nitrogen in the form of cyanamide is estimated in 25 c.c. (=0°5 
gram of substance) by adding 10 c.c. of silver acetate solution (pre- 
pared by adding 400 cc. of 10% ammonia to 100 grams of silver 
acetate and diluting to 1 litre). The precipitate is collected on a 
nitrogen-free filter, and after all the solution has run through and the 
beaker below the filter has been changed, is washed with water, and the 
nitrogen determined by the Kjeldahl method. 

The nitrogen as dicyanodiamide is estimated in the undiluted filtrate 
from silver cyanamide (25 c.c. =0°357 gram of original substance) by 
adding 10 c.c. of 10% potassium hydroxide solution, and estimating 
the nitrogen in the precipitated silver dicyanodiamide. 

In directly estimating the dicyanodiamide, an alcoholic extract is 
made by shaking the substance (10 grams) for an hour with 250 cc. 
of 94% alcohol. A portion of the filtered extract (100 c.c.) is evapor- 
ated to dryness, dissolved in hot water, treated with 10 c.c. of the 
silver acetate solution, filtered, and the precipitate washed. The 
filtrate is then mixed with 10 c.c. of 10% potassium hydroxide, 
at once filtered, and then estimated by Kjeldahl’s method. 

N. H. J. M. 
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Caleium Cyanamide; its Analysis and the Changes in 
Composition it Undergoes when Exposed to the Atmosphere. 
Cu. Brioux (Ann. Chim. anal., 1910, 15, 341—346).—Calcium 
cyanamide gradually undergoes decomposition when exposed to moist 
air, the calcium being converted into calcium hydroxide and carbonate, 
and cyanamide is liberated ; the latter polymerises to form a double 
moiecule, dicyanodiamide. All these changes proceed more rapidly 
when the air contains carbon dioxide and is saturated with moisture ; 
under these conditions, as much as 80% of the soluble nitrogenous 
compounds present in calcium cyanamide may be converted into 
dicyanodiamide in the course of a few months, As dicyanodiamide 
has toxic properties and is injurious to vegetation, it is of some 
importance to know to what extent the decomposition has proceeded 
in any sample of calcium cyanamide which has been stored in sacks or 
bags, This may be ascertained by estimating the cyanamide and 
dicyanodiamide present in a solution of the calcium cyanamide, and 
the process recommended for the purpose depends on the fact that 
cyanamide yields a precipitate with silver nitrate which is insoluble in 
excess of ammonia, whilst the analogous precipitate obtained in the 
case of dicyanodiamide is soluble in ammonia ; further, both substances 
are precipitated by silver nitrate in the presence of potassium hydr- 
oxide. One gram of the calcium cyanamide is shaken with 250 c.c. of 
water for three hours, and the solution is then filtered; 100 c.c. of the 
filtrate are now treated with 20 c.c. of 5% silver nitrate solution, and 
an excess of ammonia is added. The precipitate is collected on a 
filter, washed first with dilute ammonia, then with water, and is next 
dissolved in warm dilute nitric acid (a small quantity of black residue 
sometimes remains insoluble), and the amount of silver thus obtained 
in solution is titrated with .V/10-ammonium thiocyanate solution ; 
each c.c. of the latter solution is equivalent to 0°0014 gram of 
nitrogen. A second quantity of 100 c.c. of the filtrate is then treated 
with silver nitrate solution in the presence of an excess of potassium 
hydroxide ; the precipitate formed is collected, and the nitrogen in 
it is estimated by Kjeldahl’s method. The difference between the 
amounts of nitrogen found in the two estimations gives the nitrogen 
present in the form of dicyanodiamide. W. P.S. 


Estimation of Digitoxin in Foxglove Leaves and their 
Preparations. James Burmann (Bull. Soc. chim., 1910, [iv], 17, 
973—982).—It is now known that the three chief glucosides of fox- 
glove leaves are digitoxin, digitalin, and digitonin, of which the first is 
of primary physiological importance and is the one usually estimated 
for medical purposes. Keller’s method of estimation (Abstr., 1898, ii, 
267, 657) is that generally used, and a comparison has therefore been 
made between the amorphous digitoxin (y-digitoxin) isolated by this 
method of estimation and (a) crystalline digitoxin and (6) Cloetta’s 
soluble digitoxin (digalene of commerce). 

The results show that y-digitoxin and Cloetta’s soluble digitoxin are 
both amorphous and are practically identical in melting point, 
solubility, and physiological activity, and that both are less active than 
crystalline digitoxin and show quite different physical constants. 
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Keller’s process can only be regarded as useful in estimating the 
medicinal value of the drug and its preparations if it is admitted that 
in the product weighed there is a constant relation between the 
digitoxin and the other glucosides present. T. A. H. 


Estimation of Adrenaline in Normal Blood and after 
its Injection by means of Physiological Methods. Paut 
TRENDELENBURG (Arch. expt. Path. Pharm., 1910, 68, 171—176).—See 
this vol., ii, 971. 


Estimation of Caffeine in Roasted Coffee. C. VircHow (Chem. 
Zeit., 1910, 34, 1037—1038).—Twenty grams of ground coffee are 
moistened with about 10 ¢.c. of water, and the mass is introduced into 
a shaking cylinder furnished with a stopcock and ground stopper. 
One hundred e.c. of chloroform are added, and the whole is well 
shaken for a minute. The chloroform is drawn off, and the extraction 
is repeated twice. To the united filtrate is added 1 gram of paraffin, 
and the chloroform is recovered by distillation. To the residue in the 
flask are then added 25 c.c. of hot water, the liquid is poured into a 
beaker, and the flask rinsed twice with 25 c.c. of hot water. The 
mixture is well stirred, then allowed to cool, and filtered; no caffeine 
is retained by the paraffin. On evaporating the aqueous solution, crude 
caffeine is left, which may be weighed. It is then purified by re- 
dissolving it in water, and again evaporating to dryness with addition 
of a little magnesium oxide and extracting the mass thrice with 
chloroform ; on evaporating this, almost pure caffeine is left, but 
it is advisable by way of a check to ascertain its nitrogen content by 
means of a Kjeldahl estimation. L. pe K, 


Toxicological Detection of Colchicine. Herrmann FUtHner 
(Arch. exp. Path. Pharm., 1910, 63, 357—373).—Colchicine can in 
forensic cases be detected with certainty by a combination of chemical 
and biological tests. A slight modification is proposed in Zeisel’s test. 
01 mg. kills a white mouse. In frogs the toxicity of colchicine is 
increased 500-fold by warming them to 30—32°, and immunity can be 
produced in the usual way. In frogs, if the drug is introduced under 
the skin, it in part re-appears in the urine. W. D. H. 


Estimation of “Saccharin” in Urine. W. R. Buoor (J. Biol. 
Chem., 1910, 8, 227—232).—Methods previously proposed for the 
estimation of “saccharin” in the urine after its administration are 
not sufficiently exact when dealing with small quantities. The new 
method proposed is colorimetric and gives good results; the colour is 
due to the transformation of “saccharin” into what is probably 
phenolsulphonephthalein (sulphurein) by treatment with a phenol- 
sulphuric acid mixture, and ‘is a bright yellow in weakly acid 
solutions, and purple-red in alkali. The purple fades after a time, but 
the yellow remains unchanged for a month or more. The test is 
performed with a benzene extract of the urine. W. Dz. H. 


Estimation of “Saccharin” in Urine and Feces. ALFRED J. 
Wakeman (J. Biol. Chem., 1910, 8, 233—236).—The method is 
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practically the same as Bloor’s (see preceding abstract), but differs in 
the apparatus used, in the employment of ethyl acetate instead of 
benzene as solvent, and in one or two other minor points. W. D. H. 


Amylases. I. Examination of Methods for Determination 
of Diastatic Power. Henry C. Suerman, E. C. Kenna, and E. D. 
CuarK (J. Amer. Chem. Soc., 1910, 32, 1073—-1086).—A critical study 
of some of the methods in use for measuring diastatic power, carried 
out mainly on taka-diastase and pancreatin. The Lintner method is 
said to be insufficiently accurate for preparations of high diastatic 
power. A modified form of the iodine method is described, by means 
of which satisfactory results were obtained with taka-diastase, but not 
with pancreatin. Methods depending on the action of the latter 
enzyme on pure starch in pure water were found to be useless, because 
such a medium is too poor in electrolytes for the diastase to function 
normally. The optimum conditions necéssary for the amylase to 
behave normally have been worked out and incorporated in a new 
gravimetric, copper-reduction method, which is described in detail. 
With commercial pancreatin this process gave results twenty times as 
high as when no electrolyte had been added. W. O. W. 


Reaction Distinguishing between the Organic Derivatives 
of Arsenious Acid and Those of Arsenic Acid. Erco.r Cove. 
(Boll. chim. farm., 1910, 49, 50—51. Compare Abstr., 1909, ii, 830). 
—tThe difference in stability towards reducing agents in alkaline solu- 
tion which is shown by the above acids is shared by their organic 
derivatives. Atoxyl is reduced by nascent hydrogen in acid solution, 
giving a yellow precipitate, whilst in alkaline solution it is not attacked. 
The corresponding arsenious derivative, NH,°C,H,*AsO,2H,0, m. 
90°, is prepared by treating atoxyl with sulphur dioxide in the cold, 
and precipitating with sodium carbonate. It is reduced by nascent 
hydrogen in alkaline solution (aluminium and potassium hydroxide), 
giving a yellowish-white precipitate, and also in acid solution, with 
formation of a sulphur-yellow precipitate. Methylarsinic acid, which 
is reducible in acid, but not in alkaline solution, yields when treated 
with sulphur dioxide a liquid which, when reduced with potassium 
hydroxide and aluminium, gives a yellow precipitate and blackens a 
test-paper impregnated with ammoniacal silver nitrate. R. V. 8. 


Characteristic Reactions of Atoxyl. Quinto Fiori (Boll. 
chim. farm., 1910, 49, 98—99).—Atoxyl yields an orange-red colora- 
tion with a solution of bleaching powder in the cold. Sodium methyl- 
arsinate and sodium cacodylate do not give this reaction, whilst 
antifebrin gives an olive-green coloration only when warmed. Mercuric 
chloride produces in solutions of atoxyl a white precipitate, which is 
soluble in dilute hydrochloric acid and in ammonia, Sodium methyl- 
arsinate gives with the same reagent a brick-red precipitate, which is 
also soluble in hydrochloric acid or ammonia, whilst acetaldehyde and 
the cacodylate yield no precipitate. The presence of arsenic in atoxyl 
can be shown readily after a preliminary fusion with sodium hydroxide. 
R. V. 8.5 

f 
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Influence of Temperature on the Refractive Index of 
White of Egg. Amepro HeruitzKa (Zeiisch. Chem. Ind. Kolloide, 
1910, '7, 251—256).—Previous observations relating to the influence of 
salts on the refractive index of egg-albumin are referred to. Contrary 
to the conclusions drawn by Frei (this vol., ii, 365), the author’s data 
indicate that dissolved salts have no influence on the refractive index 
of colloids. 

New measurements of the refractive indices of a series of solutions 
of egg-albumin have been made at temperatures between 7° and 47°. 
Whereas Frei’s data led him to conclude that the refractive index of 
colloids varies with the temperature according to a linear equation, 
the author finds that a quadratic equation of the form M;= 
NV ,(1 — K,t — K,t) is necessary for the representation of the temperature 
influence. H. M. D. 


Anomalous Dispersion of Light in an Aqueous Solution 
of Neodymium Nitrate. L. Isaxorr (/. Russ. Phys. Chem. Soc., 
1910, 42, 236—243 [Physical Part]).—Some preliminary experiments 
on the dispersion of neodymium nitrate by the interference method, 
A figure of the apparatus and a table and curves of the results 
obtained are given. The experimental results agree well with those 
calculated from the dispersion formula deduced. Z. K, 


Distribution of Chemical Elements in the Earth’s Crust. 
Wrapimir J. Vernapsky (Bull. Acad. Sci. St. Petersburg, 1910, [vil], 
1129—-1148).—The spectra of a large number of minerals have been 
investigated in the oxygen gas flame, and the results are given in 
a series of tables showing which elements are present, numerous notes 
being added regarding the origin, nature, and so forth of the minerals 
and elements dealt with. 

Indium, thallium, rubidium, cesium, gallium, and boron have been 
found for the first time in several minerals. In some natural glasses, 
bismuth, copper, and lead have been identified. 

When the spectrum of indium is obtained by sparking a solution 
of a salt or a mineral containing the metal, the platinum wire 
continues to give the indium spectrum even after being repeatedly 
washed; the same phenomenon occurs with lithium ; in the latter case 
it sometimes happens that a platinum wire which has ceased giving 
the lithium spectrum when dipped in pure water or acid, suddenly 
re-commences to give the spectrum; this may possibly be due to the 
formation of some compound of lithium and platinum. Various 
methods of determining the spectra of elements are discussed. 


Z. K, 
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Ultra-red Line Spectra. III. Accurate Measurement of 


Wave-lengths greater than 27,000 A.-U. Farepricn Pascnen 
(Ann. Physik, 1910, [iv], 33, 717—738. Compare Abstr., 1909, ii, 
630).—The experimental arrangement is described by means of which 
measurements of the wave-lengths of lines in the ultra-red spectra of 
lithium, sodium, potassium, rubidium, cesium, and thallium have been 
made. Observations relating to the ultra-red spectra of cadmium, 
aluminium, silver, helium, and mercury are also recorded. A. special 
form of iron-constantan thermo-element suitable for use in such 
measurements is described. H. M. D. 


Ultra-red Line Spectra. (Spectra of Silver, Copper, Cesium, 
Rubidium, Strontium, Barium.) H. M. Ranpauu (Ann. Physik, 
1910, [iv], 33, 729—746. Compare preceding abstract).—Wave- 
length measurements in the ultra-red spectra between 8000 and 
30,000 A.-U. are recorded. The grating spectro-bolometer designed by 
Paschen was employed. H. M. D. 


Relative Duration of Spectral Rays Emitted by Magnesium 
Vapour in the Electric Spark. Gustave A. HemsaLecn (Compt. 
rend., 1910, 151, 668—671).—Kayser and Runge’s triplets in the 
magnesium spectrum, as well as Rydberg’s series of nebular lines, have 
been/ studied by the method previously described (Compt. rend., 1905, 
141, 1227; 1910, 150, 1743). The relative intensity of the lines is 
given in tabular form, together with their relative duration at two 
capacities. The lines of the nebular series are the more sensitive to 
changes in capacity. The presence of impurities in the magnesium 
electrodes was rendered evident by the abnormal duration of the 
foreign lines. The method may be of value in detecting unknown 
impurities in analysis. Ww. W. 


Spectra of Anode Rays. OrtTo RetcHrenneim (Ann. Physik, 1910, 
[iv], 33, 747—762).—Spectral observations have been made of the 
anode rays which are emitted by salts of the alkali and alkaline-earth 
metals. In the case of the alkali metals the spectra show lines of the 
principal and first subsidiary series, but no lines belonging to the 
second subsidiary series could be detected, even on the plates which 
were obtained with the longest possible exposure. In general, the 
anode ray spectra resemble the arc spectra so far as the relative 
intensity of the individual lines is concerned. 

The anode ray spectra of the alkaline-earth elements are much 
simpler than the eorresponding are spectra. The spectra of all three 
metals are of the same type, and consist of a series of pairs of lines 
having the same difference in freauency, and, further, of a single line 
which bears no obvious relationship to the other lines. The isolated 
lines in the case of calcium and strontium are the flame spectrum lines, 
A= 4227 and A= 4608 respectively. On the other hand, the isolated 
line found in the case of barium is \ = 6142, whereas the flame spectrum 
line is A= 5536. 

The lines in the anode ray spectra were found to exhibit the 
Doppler effect, and the magnitude of this was measured in several 
cases, The various observations are discussed with reference to the 
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question of what are the carriers of the negative electrons which are 
responsible for the line spectra. The author considers that the carriers 
in the case of both the principal and subsidiary series of lines are 
positively charged ions in accordance with Stark’s theory. 

H. M. D. 


Absorption and Inversion Phenomena in Luminous 
Hydrogen. Au. Priteer (Ber. Deut. physikal. Ges., 1910, 12, 
719—724).—Polemical against Ladenburg (this vol., ii, 811). The 
results of the author’s previous work are summarised. H. M. D. 


Absorption Spectra of Sulphur Vapour at Different Tem- 
peratures and Pressures, and their Relation to the Molecular 
Complexity of this Element. J. Ivon Granam (Proc. Roy. Soc., 
1910, A, 84, 311—324).—The absorption spectra of sulphur vapour 
have been photographed at temperatures varying from 530° to 900°, 
and at pressures ranging from atmospheric down to 10 mm. of mercury. 
The records obtained at constant pressure over the above interval of 
temperature show that two distinct absorption spectra are present, and 
these are attributed to the molecular complexes 8, and§,. The various 
photographs obtained at constant temperature and different pressures 
indicate that above 580° the S, molecules dissociate directly into the 
diatomic molecules, whereas at or below 520° dissociation takes pleae 
with the formation of molecules which are intermediate in complexity. 
The wave-lengths and frequencies of the bands which are due to the 
S, and §, molecules are tabulated. 

The conclusions thus arrived at on the basis of spectroscopic evidence 
are in agreement with the views expressed by Preuner in explanation 
of the course of dissociation of sulphur vapour at 448°. H. M. D. 


Absorption Spectra and Constitution of Benzene Deriv- 
atives. I. Niconvar A. WauiascuKo (J. Russ. Phys. Chem. Soc., 1910, 
42, 751—805).—Curves and tables are given of measurements made 
of the absorption spectra of o-, p-, and m-hydroxy-, methoxy- and 
-acetoxy-benzaldehydes, phenol, and benzaldehyde in aqueous and 
alcoholic solutions of various concentrations, and with and without 
the addition of hydrochloric acid; also for the sodium bisulphite 
derivatives of benzaldehyde, for anisole, acetoxyphenol, resorcinol 
monomethyl ether, guaiaco] in alcoholic or aqueous solution, mix- 
tures of benzaldehyde and some of its derivatives with chloroform, 
and for various mixtures of benzaldehyde and guaiacol in alcoholic 
solution. The results are discussed in detail. 

All the ortho- and meta-derivatives give absorption spectra curves 
of the same type as benzaldehyde, the only difference between the 
various spectra being that some of the bands in some compounds are 
more developed than in others. -The meta-spectra are intermediate 
between those of benzaldehyde and the corresponding ortho- 
compound, and are more readily changed by the addition of hydro- 
chloric acid to the alcoholic solution, the effect being to make the 
spectra approach nearer to that of phenol. The reason for this is the 
formation of the unstable compound, OH-C,H,-CHCl-OH, which 
becomes hydrolysed on greater dilution. In water, this compound is 


69—2 


ii. 1016 ABSTRACTS OF CHEMICAL PAPERS. 


completely hydrolysed, consequently the addition of hydrochloric acid 
to an aqueous solution of the compounds has no effect. On the 
other hand, the ortho-benzaldehyde derivatives in aqueous solution 
are similarly affected by the addition of sodium hydrogen sulphite, 
and the greater the concentration of the latter, the more do their 
spectra approach that of phenol. 

The p-hydroxy- and -methoxy-derivatives in acid and neutral 
alcoholic or aqueous and in chloroform solution give curves of the 
same type as phenol, but the spectra of the p-acetoxy-derivative is 
more like that of o-hydroxybenzaldehyde. 

The introduction of the benzaldehyde group into the benzene ring in- 
duces a definite new state of the latter, and this effect is strengthened by 
the introduction in the ortho- or meta-position of an acetoxy-, methoxy- 
or hydroxy-group ; these groups are, therefore, regarded as auxo- or 
batho-chromes, the influence of which on the spectra is to move the 
absorption bands from the violet towards the red end of the spectrum. 
A similar effect is produced by the acetylation of benzaldehyde in the 
para-position, the effect being the same as the acetylation of phenol, 
which greatly decreases the influence of the hydroxyl group on the 
benzene ring, but the hydroxy- or methoxy-group in the para-position 
decreases greatly the influence of the aldehyde group on the benzene 
ring, but has no influence on the hydroxyl group in phenol, conse- 
quently the spectra differs little from that of the latter. The 
absorption spectrum of a mixture of benzaldehyde and phenol in 
equimolecular proportions is very much like that of p-acetoxybenz- 
aldehyde. A study of the complex curves obtained by mixtures of 
substances leads the author to reject Baly and Collie’s explanation 
(Trans., 1905, 87, 1332) of the benzaldehyde spectrum. On the 
contrary it is maintained that benzaldehyde has a greater selective 
absorption than phenol, and that the entrance of the aldehyde group 
does not retard the internal motion of the benzene, but induces a 
new form of vibration. The general results and conclusions drawn 
from the study of complex absorption spectra agree with those of 
Hartley (Trans., 1909, 95, 52). Z. K. 


Progressive Phosphorescence at a Low Temperature. 
JosEPH DE Kowatski (Compt. rend., 1910, 151, 810—812).—The 
fluorescence of some aromatic compounds in alcoholic solution has been 
examined at different temperatures between — 100° and -—190°. At 
about —135° the solutions were viscous, the fluorescence extended 
towards the red, and was apparent even when not visible at the ordinary 
temperature. In the case of phenanthrene, anthracene, and others, the 
fluorescence terminated in the ultra-red. Fluorescence was observed 
below — 135°, when the solutions solidified, whilst at — 150° to — 165° 
phosphorescence also appeared, the duration of the latter increasing as 
the temperature was lowered. A progressive phosphorescence was also 
observed, having an emission spectrum characteristic for the substance 
in solution, but independent of the temperature. The bands of which 
it was composed were more intense and persistent than the broad 
bands due to ordinary phosphorescence, which disappears as soon as the 
light exciting it is removed, 
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For each substance there was a definite temperature above which 
progressive phosphorescence did not appear. This temperature limit 
appears to be independent of the freezing point or electrical con- 
ductivity of the solution. Phenanthrene does not show the phenomenon 
above — 158°, W. 0. W. 


Rotation Dispersion. II. Herrmann GrossMAnN and BERNHARD 
Lanpau (Zeitsch. physikal. Chem., 1910, ‘75, 129—218. Compare 
Abstr., 1909, ii, 713; this vol., ii, 563).—The optical rotation of 
methyl /-malate in over ninety solvents in different dilutions has been 
measured at 20° for red, yellow, green, light blue, dark blue, and 
violet light by the method already described (loc. cié.), and a number 
of measurements have also been made with ethyl d-tartrate. Methyl 
malate is specially advantageous for such measurements, owing to the 
fact that the dispersion curve of the pure liquid is normal, as the 
following figures show : 


Light. Red. Yellow. Green. Light blue. Dark blue. Violet. 
[a]? — 5°62 — 6°42 -7°57 — 8°96 — 9°49 — 9°86 


The dispersion curve of methyl tartrate is abnormal. For full 
details as to the magnitude and sign of the rotation in the different 
solvents in varying dilutions, the original paper must be consulted. 

The more important general conclusions with reference to the action 
on methyl malate are as follows. In organic solvents containing 
halogens (over thirty such solvents were used) there is a tendency to 
reverse the direction of the rotation. This tendency attains its 
maximum when there are four chlorine atoms in the molecule; it is 
less when five chlorine atoms are present. Bromal, chloral, and acetyl 
chloride have an effect different from that of the other halogen com- 
pounds, which is accounted for by the fact that the solutions show 
mutarotation. Further, in most cases the rotation attains a maximum 
in these solvents and then diminishes somewhat, and the final value is 
attained only after four or five days. Somewhat similar results are 
obtained with ethyl tartrate. Heat is developed when the esters are 
dissolved in the above three solvents, so that the mutarotation is 
doubtless connected with chemical combination, but this does not 
account for the maxima. 

The effect of solvents containing a hydroxyl] (including carboxyl) or 
nitro-group is similar to those containing halogens, but solvents con- 
taining a free amino-group or a nitrogen in the ring of a heterocyclic 
compound markedly increase the levorotation of the ester. That the 
effect just described is due to these groups is supported by the observa- 
tion that when the hydroxyl or amino-group is modified by putting in 
alkyl or other groups, the influence on the rotation is lessened or non- 
existent. The methyl group, as shown by observations with hydro- 
carbons and fatty acids, also has a tendency to reverse the sign of the 
rotation. Solutions in formic acid showed mutarotation, and detailed 
observations on this phenomenon were made. In contrast to other 
groups, the aldehyde group in aliphatic compounds markedly increases 
the levorotation of the ester. The same group in aromatic compounds 
has a similar but less pronounced influence, 
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As regards isomeric compounds, examples are given where a group 
in the meta-position has a greater influence on the rotation than when 
in the ortho-position. The difference in the effect of a group when in 
the nucleus and side-chain was analogous in all cases; the effect is 
greater in the latter position. 

As inorganic solvents, water, sulphuric acid, arsenic trichloride, 
phosphorus trichloride, and phosphory] chloride were used, and measure- 
ments with both active esters were made. Water has very little effect 
on the specific rotation of methyl malate. The two halogen compounds 
of phosphorus cause rotation to the left with both esters. Methyl 
malate shows mutarotation in phosphoryl chloride, but ethyl tartrate 
does not, Of all the solvents examined, arsenic trichloride has the 
greatest effect in reversing the rotation. In the violet, the specific 
rotation of ethyl tartrate is — 59°64, of methyl malate +29°68. In 
sulphuric acid the natural rotation of the esters is considerably 
increased. 

The observations show that anomalous rotation dispersion is by no 
means a rare phenomenon ; it occurs in each case where the solvent 
has a tendency to reverse the direction of rotation of the solute. 

The influence of concentration on rotation is also discussed. G. 8. 


Measurement of the Rotation Dispersion of Optically 
Active Compounds by means of the Nernst Light. Herrmann 
GrossMANN and Bernuarp Lanpau (Zeitsch. Ver. deut. Zuckerind, 1910, 
1109—1117).—The use of a Nernst lamp in combination with suitable 
light filters is recommended for the measurement of rotation dispersion. 
The rotation produced by a 1-millimetre quartz plate has been deter- 
mined for the approximately monochromatic light which is obtained by 
use of the coloured solutions suggested as filters by Landolt and by 
Winther. The specific rotations of dimethyl /-malate and diethyl 
d-tartrate for the various coloured rays are recorded, and diagrams are 
given showing the influence of the solvent on the rotation dispersion of 
these substances in solution (see preceding abstract). H. M. D. 


Liquids with Conical Focal Lines. Grorcres Friepen and F. 
GRANDJEAN (Compt. rend., 1910, 151, 762—765. Compare this vol., ii, 
809).—A. geometrical description and discussion of the appearances 
presented by anisotropic liquids of the type of ethyl azoxybenzoate 
when these are viewed between crossed nicols under the microscope. 

W. O. W. 


Triboluminescence. Wuapimir I. Vernapsky (Bull. Acad. Sci 
St. Petersburg, 1910, [vi], 1037—1041).—The property of tribo- 
luminescence of substances is closely associated with their electric 
properties; thus where triboluminescence occurs in substances having a 
centre of symmetry, pyroelectric and other electric properties also 
occur. Triboluminescence is a surface phenomenon, and temporary 
triboluminescence is due to the change in the physical properties of the 
surface of the crystal. ¢ 
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The Nature of Triboluminescence. Iwan von OsTROMISSLENSKY 
(J. Russ. Phys. Chem. Soc., 1910, 42, 591—606. Compare preceding 
abstract).—A large number of substances, chiefly organic compounds, 
investigated by the author and others are tabulated with respect to 
their triboluminescence, and the following conclusions are dfawn. If 
one member of a group of chemical compounds which form solid 
solutions with one another, or with some common substance, is 
permanently triboluminescent, then all the other members will be 
permanently triboluminescent. 

An apparent exception occurs in a group of substances forming solid 
solutions with dibenzyl, but the latter is shown to occur in two 
modifications, of which the B-modification and the substances forming 
solutions with it are not luminescent. A permanently tribolu- 
minescent crystal does not give solid solutions with non-luminescent 
sub-tances, and if one component of a solid solution is triboluminescent, 
then the solution is likewise triboluminescent. 

The triboluminescence of a substance depends only on the system 
and structure of its crystals ; it depends on its chemical constitution 
only so far as the latter influences crystalline form. Racemic 
mixtures of triboluminescent substances are always non-luminescent ; 
apparent exceptions are probably not racemates, but only physical 
mixtures of the two compounds, or they may be cases of temporary 
luminescence ; on the other hand, optically inactive compounds of such 
type as mesotartaric acid may be triboluminescent. 

Only substances the crystals of which have no centre of symmetry 
can possess the property of permanent triboluminescence. Exceptions to 
this rule observed by Vernadsky and others are either cases of 
temporary luminescence (for in some cases the decay of this property 
may take a very long time), or the crystalline form of the substance in 
question has not yet been accurately determined. Thus at 130°, 
potassium nitrate, which at that temperature exists as hexagonal 
crystals of the rhombohedral class, is permanently triboluminescent, but 
at the ordinary temperature, when the crystals belong to the rhombic 
system of the holohedral class, they are only triboluminescent when 
freshly prepared. There is also reason to think that the intensity of 
triboluminescence depends on the system and class to which the crystals 
of a substance belong. Z. K, 


Triboluminescence of Racemic Compounds. IWAN von 
OsTROMISSLENSKY (J. Luss. Phys. Chem. Soc., 1910, 42, 607—609. 
Compare preceding abstract).—The fact that racemic compounds are 
never triboluminescent can be used as a very rapid, simple method of 
distinguishing between the racemate and the mere mixture of two 
optically active compounds, and also to ascertain the exact point at 
which a racemate is resolved into its constituents and vice versa. 
This method may also be employed to determine exactly when one non- 
triboluminescent modification of a substance passes into a new crystal- 
line, triboluminescent modification. Z. K. 


Triboluminescence of Minerals. B. A. Linpener (Bull. Acad. 
Set. St. Petersburg, 1910, [vi], 999—1022).—A historical résumé of 
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the previous work done on the subject. The triboluminescence of 
various natural minerals has been examined, and the minerals are 
classified with respect to this property and their chemical con- 
stitution. The following conclusions are drawn: (1) Triboluminescence 
in organic substances is of frequent occurrence. (2) Whereas the 
triboluminescence of artificial crystals is sometimes only temporary, 
that of the natural crystals is constant, and does not depend on the 
time. (3) Minerals belonging to the most varied chemical classes and 
groups can show the property, but with few exceptions either all or 
none of the members of an isomorphous series are triboluminescent. 
(4) The hardness of a mineral exercises no influence, but the more 
brittle and the more marked the cleavage the more intense is the 
luminescence. (5) All triboluminescent minerals are non-conductors of 
electricity, and all those that have pyroelectric properties are also tribo- 
luminescent. The character of the luminescent sparks is the same for 
all minerals. (6) The triboluminescence does not depend on the 
character and temperature of the medium surrounding the mineral. 
After reviewing the various theories advanced to explain tribo- 
luminescence, the author draws the conclusion that the most applicable 
is Vernadsky’s (Bull. Acad. Sci. St. Petersburg, 1906, 49), namely, 
that the triboluminescence of chemical compounds is closely dependent 
on their crystalline form. So far as is at present known, the crystal- 
line form of nearly all triboluminescent substances belongs to the class 
in which there is no centre of symmetry. Z. K. 


Oxidation of Hydrogen Iodide under the Influence of Light. 
B. S. Scuwezorr (J. Russ. Phys. Chem. Soc., 1910, 42, 219 [Physical 
Part]).—The purpose of the research was the construction of a 
chemical photometer. The oxidising action of sulphuric, hydrochloric, and 
nitric acid on potassium iodide in diffused sunlight was investigated in a 
special apparatus, of which a figure is given. A constant current of 
air passing through the mixture kept the concentration of oxygen in it 
constant. Nitric acid reacts rapidly even in the dark ; sulphuric and 
hydrochloric acid react much more slowly, and with about the same 
velocity. The order of reaction, calculated by the formula 

n = (logQ — logQ,)/(logC, — logC) 
(Q and Q, = concentration of the separated iodine ; C, and C, the concen- 
tration of potassium iodide) is 2 for dilute solution, and 2°25 for concen- 
trated solutions (compare Plotkinoff, Abstr., 1907, ii, 212 ; 1908, ii, 
790). Equivalent quantities of sodium, potassium, and cadmium iodide 
under similar conditions evolve equal quantities of iodine. Z. K, 


Chemical Changes Produced by Different Kinds of Rays. 
IV. Catalytic Action of Sunlight in the Presence of In- 
organic Substances. Cari Neusere (Biochem. Zeiisch., 1910, 29, 
279—293. Compare Abstr., 1908, ii, 915).—The author summarises 
the chemical changes already investigated when various substances are 
exposed to sunlight in the presence of uranium salts. He now shows 
that various other inorganic substances exert a similar action, and 
gives the qualitative results of the exposure of solutions of forty-five 
different substances in the presence of ferric sulphate. Most of these 
substances show changes of degradation, Certain reactions were also 
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quantitatively investigated. In the case of alcohols, the amount of 
aldehyde formed was estimated ; in that of a-amino-acids and peptones, 
the amount of ammonia evolved in deamidisation ; in that of B-amino- 
acids, the amount of amino-aldehyde formed. In the case of /-glucose, 
the diminution of fermentable sugar was estimated, and in those of the 
disaccharides, the amount of inversion. The amount of uric acid 
destroyed was also estimated, and also the amount of phosphoric acid 
set free from nucleic acids, aud the amount of salicylic acid formed 
from benzoic acid. Ss. B. 8. 


Photo-electric Hxperiments with Anthracene. WALTER 
SrevusBine (Ber. Deut. physikal. Ges., 1910, 12, 867—868).—A reply to 
criticism on the part of Byk and Borck (this vol., ii, 814) of previous 
experiments by Stark and Steubing (Abstr., 1908, ii, 746) on the 
photo-electric sensitiveness of anthracene. The experimental arrange- 
ment employed is described, and reasons are advanced in support 
of the validity of the conclusion that anthracene is photo-electrically 
active. 


Nature of the Ionisation Produced by a-Rays. Frank E. 
Wueetock (Amer. J. Sei., 1910, [iv], 30, 233—255) —Experiments 
have been made to test whether columnar ionisation affords a complete 
explanation of the lack of saturation obtained in a-ray ionisation 
when moderate fields are employed, or whether “ initial re-combina- 
tion” also plays any part. With a perpendicular field, the lack 
of saturation is less than with a parallel field, as Moulin found (Abstr., 
1908, ii, 921). The ratio of two currents obtained with a constant 
field and two sources of a-rays differing in intensity does not depend on 
the field when it is parallel to the path of the rays, but does when it is 
perpendicular, as though with strong currents the ions in different 
columns interspersed with one another. A theoretical expression based 
on the hypothesis of columnar ionisation gave a saturation curve 
different from the experimental, saturation being approached, as the 
field increases, more slowly than the expression required. On this and 
other data, the conclusion is drawn that possibly both the hypotheses of 
columnar ionisation and of initial re-combination may be necessary to 
explain all the peculiarities of a-ray ionisation. F. 8. 


Absorption and Reflexion of the £-Particles by Matter. 
Axois F. Kovarix (Phil. Mag., 1910, [vi], 20, 849-—866).—The radio- 
active substances employed, radium-D and -/#, actinium-C, radium-B, 
thorium-4A, -B, -C’, and -D, were deposited on very thin aluminium leaf 
the absorption and scattering of which is negligible. Such preparations 
covered directly with thin aluminium foil and placed some distance below 
the electroscope, give an absorption curve showing an increase in the 
ionisation for the first 0°05 to 0°01 mm. of aluminium, or equivalent 
thickuess of tin, which is ascribed to scattering. When the distance 
of the absorbing foils from the preparation was increased, the maximum 
decreased in magnitude, until finally the reverse effect, studied by 
Crowther, showed itself. In a hemispherical ionisation chamber, 
arranged so that the path of all rays was the same, it was shown that 
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the rays reflected from the support beneath the preparation were always 
less penetrating than the direct rays, the Jess so the greater the atomic 
weight of the reflector. Measurements of the absorption coefficients 
of the various rays were taken with as much aluminium below as 
above the preparation to compensate for reflexion. The curves obtained 
were very nearly exponential. 

For different B-rays the percentage of the radiation reflected 
increases with increase in the velocity of the rays and with the atomic 
weight of the reflector. For very penetrating B-rays [A(cm.)~! above 
20], however, the percentage reflected again decreases. By multiple 
reflection from the sides of the ionisation chamber, the ionisation may 
be increased three and a-half times. F. 8. 


The Reflexion of Homogeneous £-Particles of Different 
Velocities. Atois F. Kovarik and W. Witson (Phil. Mag., 1910, 
[vil, 20, 866—870).—The B-rays of radium C, from a sealed bulb of 
radium emanation, were sorted out into homogeneous rays by a mag- 
netic field, and entered a flat ionisation chamber, made of thin 
aluminium leaves, which could be inclined at different angles to the 
rays, and could be covered with reflecting substances. It was found 
that the power of substances to reflect the rays increased with the 
velocity of the rays, from Hp=1000 to Hp=about 3000, and then 
slightly decreased again, but the ratio of the reflective powers of 


lead and copper was the same whatever the velocity of the rays. 
F. 8. 


The Heterogeneity of ~-Rays from a Thick Layer of 
Radium-#. J. A. Gray and W. Witson (Phil. Mag., 1910, [vil], 
20, 870—875).—Using a thick layer of radium-D and -Z, it was 
found that, although the whole radiation was absorbed exponentially 
[A(em.)-!= 43] by aluminium, different bundles of rays of widely 
different penetrating power [\(cm.)~! from 13 to 62:5] could be 
sorted out by a magnetic field. When the rays had first to pass 
through aluminium, it was proved by magnetic deflexion measure- 


ments that the average velocity of the rays surviving was increased. 
F. 8. 


The Deflexion by an Electrostatic Field of Radium-# on 
Recoil from Radium-A. Sipney Russ and Water Makower 
(Phil. Mag., 1910, [vi], 20, 875—882).—Some, at least, of the atoms 
of radium-B recoiling from radium-A are positively charged, although 
in the disintegration of radium-A positively charged a-rays are also 
expelled. The “recoil atoms” from a wire made active by a deposit 
of radium-A were passed between oppositely charged plates in a vacuum 
and fall upon a metal cross-piece. The distribution of the activity on 
the latter was determined by moving it under a narrow slit in the 
base of an a-ray electroscope. The point of maximum distribution was 
shifted by the application of a field to the plates, and from the magni- 
tude of the shift the charge carried by the “recoil atoms” was 
deduced, on the assumption that the velocity of the atoms was 
3°27 x 107 em. per second, which is that calculated from the principle 
of equality of momentum of the two parts of a disintegrating atom. 
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The values obtained indicated that the recoil atom carries unit positive 
charge, and that its mass is 214, in agreement with what is to be 
anticipated from the disintegration theory. F. 8. 


The Deflexion by a Magnetic Field of Radium-B on Recoil 
from Radium-A. Watter Maxkower and E, J. Evans (Phil. Mag., 
1910, [vi], 20, 882—886).—Similar experiments to those described in 
the preceding abstract were carried out, the “recoil atoms” being 
deviated in a magnetic instead of an electrostatic field. The distribu- 
tion of the activity on the cross-piece was determined by laying it on 
a photographic plate, and then measuring the photograph obtained 
by projecting it on to a screen by means of a lantern. The value for 
Hp of the deflected “recoil atoms” was 6°52x10°. This is twice 
that obtained by Rutherford for the a-particle of radium-A, and, 
since Hp=m/ve, and the value of mv must be the same in both cases 
on the principle of equality of momentum, it follows that the charge 
carried is the unit charge instead of twice the unit charge, as in the 
case of the a-particle. By combining the results of the electrostatic 
and magnetic deflection measurements, it follows that the velocity of 
the “recoil atom” is 3°23 x 10’, and its mass is 194 (H=1), which is 
as close to the theoretical value 214 as can be expected. F. 8. 


Measurements of the Rate at which Helium is Produced 
in Thorianite and Pitchblende, with a Minimum Estimate of 
of their Antiquity. (Hon.) Roperr J. Srrurr (Proc. Roy. Soc., 
1910, A, 84, 379—388).—A description is given of the methods 
employed to measure the rate of production of helium from solutious 
of thorianite (two varieties, one specially rich in uranium from the 
Galle district of Ceylon) in nitric acid, and of pitchblende. The 
latter was dissolved in nitric acid, and the insoluble sulphates con- 
verted into carbonates and dissolved to form a separate solution. The 
solutions were contained in large flasks closed by barometer tubes 
dipping beneath mercury, and the gaseous contents were removed 
periodically with steam by boiling the liquids. The volume of helium 
was estimated in the expelled gas after subjection to cooled charcoal 
in. a narrow capillary tube. The rate of production of helium per 
gram of mineral per annum was found to be 3°7 (x 107° cc.) for 
Galle thorianite, containing 245% of U,O, and 65-44% of ThO,; 
2:79 for ordinary thorianite, containing 13°109% of U,O, and 72°65% 
of ThO, ; and 3°16 for pitchblende, containing 37°6% of U,O,. ‘These 
results are in good agreement with those calculated earlier on certain 
assumptions. The minimum ages of the two thorianites are 2°50 and 
2°80 (x1078 years) respectively, as calculated from the period 
required to produce the contained helium, no allowance being made 
for the helium that escapes. The minimum ages of 4 minerals 
previously worked with are, in millions of years, (1) sphaerosidenite 
(Oligocene) 8-4, (2) hematite (Eocene) 31, (3) hematite (Carboniferous 
limestone) 150, (4) sphene (Archean) 710. F. S. 


Disengagement of Emanation from Radium Salts. III. 
Lton Kotowrat (Le Radium, 1910, '7, 266—269. Compare this vol., 
ii, 91).—With barium chloride containing only minute proportions 
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of radium chloride, the disengagement of emanation from the salt at 
a temperature 6, after a period of accumulation ¢ from the moment of 
complete removal of emanation by fusing the salt, is the same whether 
the temperature is maintained at @ throughout or for only a short 
time at the end of the period of accumulation, and is represented by 
e(1 —e~*)/A, where A is the constant of the emanation, and ¢ a co- 
efficient between 0 and 1, which is a function of 6, but independent of 
t; c may be considered as the fraction of the emanation generated 
retained by the solid salt at 6°, and may be determined with con- 
sistency in different experiments at the one temperature for different 
times for the same preparation, but varies greatly with different 
preparations otherwise apparently similar. Impure preparations seem 
to have lower values of c than those only containing barium and 
radium chloride. The idea that part of the radium chloride is in the 
form of a solid solution in the barium chloride and gives up its 
emanation more readily than the rest supposed to be present with the 
barium chloride in the form of mixed crystals (Kolowrat, this vol., 
ii, 767) does not account for the differences, as there is no regular 
relation between the value of c and the proportion of radium present. 
Using a few thousandths of a milligram of pure radium chloride, it 
was found that heating to the fusion temperature no longer effected 
complete release of the accumulated emanation, the material being 
changed by high temperature into an insoluble and probably infusible 
product. This agrees with Mme. Curie’s observation that heating 
reduces the escape of emanation from radium chloride, and was con- 
firmed by observations on the minimum #-radiation attained by the 
preparations after heating. The 1% barium—radium chlorides are less 
easily changed by heat, and give up the whole of their contained 
emanation by fusion. F, 8. 


Action of Radium HEmanation on Colloids. Witiem P. 
JoRISsEN and H. W. Woupsrra (Chem. Weekblad, 1910, '7, 941—948. 
Compare Henri and Mayer, Abstr., 1904, ii, 184).—The authors con- 
firm the results obtained by Henri and Mayer in their work on the 
action of radium emanation on colloids. They find that the sensitive- 
ness of a colloid towards an electrolyte is increased by this emanation. 


A. J. W. 


The Diffusion of Gaseous Ions. Epovarp Satzes (Compt. rend., 
1910, 151, 712—714).—The coefficients of diffusion of ions in care- 
fully dried air, carbon dioxide, nitrogen, and oxygen, produced by the 
a-rays of polonium, have been measured by a method the principle of 
which is due to Townsend. The values are in accord with those given 
by Townsend for ions produced in other ways, the positive ion for 
oxygen (£=0°030) being the only one in disagreement. Experiments 
under pressure p (mm. of mercury) showed for px constant values 
of about 22 for the positive, and 32 for the negative, ions in air and 
nitrogen. F. 8. 


Attempts to Prepare Metallic Radium. Enricu Exsier (Ber., 
1910, 43, 2613—2618).—From 0°02 gram of barium bromide con- 
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taining 2°5% of radium bromide, about 1 mg. containing 9% was 
prepared by crystallisation, converted into carbonate, and dissolved in 
aqueous hydrazoic acid. On evaporation, a white, crystalline mass of 
radium azoimide, Ra(N,),, containing barium azoimide was left. Pre- 
vious experiments with barium azoimide had shown that it is not decom 
posed by the action of radium rays. The preparationwas brought into a 
narrow “melting-point tube,” supported inside a perfectly exhausted 
glass tube, and heated in a special sand-bath very slowly to 180—250°. 
After some hours, a shining metallic mirror was formed, which was 
sealed off from the preparation, and found to contain 73% of the 
radium employed, by electroscopic measurements, The radium mirror 
was dissolved out of the tube and converted into chloride. In spite of 
the impurity of the preparation, the experiment proves that elementary 
radium is chemically and physically analogous to elementary barium. 
It appears to form nitride with moist air even more readily than 
barium. F. 8. 


The Radium Content of Waters of the Cam, Cambridge 
Tap Water, and Some Varieties of Charcoal. Jonn SaTTeRLEY 
(Proc. Camb. Phil. Soc., 1910, 15, 540—544).—The emanation 
generated per litre cf Cambridge tap water and of Cam river water 
respectively is that in equilibrium with 130 and 5 (x 10~?? gram of 
radium), while the amount of radium is 1°6 and 3°2 (x 10™! gram). 
The Cambridge waters are therefore richer in radium than those of 
Montreal, which accounts for the higher values found for the quantity 
of emanation in the air of Cambridge than in that of Montreal. In 
four varieties of charcoal, the radium contents per gram were: (1) 
cocoanut 0°4, (2) cocoanut 0°3, (3) Brazil-nut 1:3, (4) wood 0°3 
(x 10-" gram). F. S. 


Investigations on the Radium Content of Rocks. I. Ernst 
H. Bicuner (Proc. K. Akad. Wetensch. Amsterdam, 1910, 18, 
359—365).—The investigation includes ten rocks from the West 
Coast of Sumatra, comprising quartz porphyrite, granite, basalt, 
andesite, augite-andesite, granitite, diorite, and diabase. These rocks 
showed a content of radium of the order of 10~'% gram per gram, 
similar in magnitude to those which have been examined by other 
investigators. The highest was a basalt from the volcano of Asar 
(13°0), and the lowest were the diorite and diabase (0°3 x 107! gram 
of radium per gram). F, 8. 


The Radium Content of Basalt. (Hon.) Rozerr J. Srrurr 
(Proc. Roy. Soc., 1910, A, 84, 377—379).—The discrepancy between 
the author’s results and those of Joly on the radium content of 
igneous rocks is greatest in the case of basalts, the value found by the 
latter being about eight times that found by the former. New 
measurements with special precautions have therefore been made on a 
new set of three basalts, which give results even lower than the 
previous set (from 0°16 to 0°35 x 10-2 gram radium per gram), whilst 
in one sample previously employed a new determination gives the same 
result as before (0°57). Itis possible that Joly has met with exceptional 
specimens, F, 8, 
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The Presence of Radioactive Elements in Some Incrusta- 
tions from the Fumaroles of Vesuvius. GuriusEpPE KERNoT 
(Rend. Accad. Sci. Fis. Mat. Napoli, 1910, [iiia], 16, 48—50. Compare 
Abstr., 1907, ii, 365).—Incrustations from recent fumaroles, dissolved 
in hydrochloric acid and precipitated with hydrogen sulphide, yield a 
mixture of sulphides, from which, after removing arsenic by ammonium 
sulphide, boiling with dilute hydrochloric acid, and dissolving in nitric 
acid, lead is removed as sulphate, and a greyish-white precipitate is 
then obtained by the addition of ammonia. This precipitate is 
markedly radioactive. C. H. D. 


The Radioactivity of the Products of the Recent Eruption 
of Etna. ArnaLpuo Priurti and Gennaro Macti (Rend. Accad. Sci. 
Fis. Mat. Napoli, 1910, [iiia], 16, 159—163).—The products of the 
recent volcanic eruption of Fitna have been studied in the same 
manner as those of Vesuvius (this vol., ii, 290). The smallest radio- 
activity is possessed by the volcanic sands, followed in ascending order 
by the lava, the scoriz, and the sublimed products and incrustations. 
The maximum activity agrees with that of the materials obtained from 
the preceding eruption, and is greater than that of corresponding 
materials from the last eruption of Vesuvius, in which, however, the 
same relative order is observed. C. H. D. 


Radioactivity of Italian Minerals. Rarrarto Nasini and 
Mario G. Levi (Gazzetta, 1910, 40, ii, 101—122. Compare Abstr., 
1909, ii, '7, 110).—A complete account of the work on this subject 
carried out by the authors and others. R. V. 5. 


A Determination of the Ratio of Mass to Weight for a 
Radioactive Substance. L. Sournerns (Proc. Roy. Soc. 1910, 
A, 84, 325—344).—The ratio of mass to weight of the oxides of lead 
and of uranium have been compared by filling the hollow bob of a 
specially constructed rigid pendulum with these two substances, and 
no difference between them has been indicated. ‘he ratio is the same 
for the two substances within one part in 200,000. F. 8S. 


Electrical Purification and Conductivity of Liquid Sulphur 
Dioxide. J. Carvatto (Compt. rend., 1910, 151, 717—719).— 
When a current is passed through liquid sulphur dioxide free from air 
between platinum electrodes, the difference of potential being V, it is 
found that the current / diminishes with time until a limit is attained. 
The negative electrode becomes slightly brown, and the liquid under- 
goes purification by prolonged passage of the current. 

When JV is 200—500 volts, the limiting current does not vary as a 
simple function of V. With a difference in potential of 1000 or 2000 
volts, the current is much smaller than that passing with lower 
tensions. Curves plotted for /=/(V) are in accordance with Ohm’s 
law, when V does not exceed 100 volts. The limiting conductivity for 
higher voltages is not in agreement with this; the law governing it 
under these conditions appears to resemble the laws for the conduct- 
ivity of gases, and will be further studied. The limiting specifie 
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resistance under 100 volts was 7°6 x 10° ohms; under 2350 volts, 
4°9 x 10!° ohms, and under 4000 volts, 4°9 x 10!° ohms per em. 
Ww. JW. 


Electrical Conductivity of Solutions in Aniline, Methyl- 
aniline, and Dimethylaniline. Av. Sacuanorr (J. Russ. Phys. Chem. 
Soc., 1910, 42, 683—690).—The object of the research was to 
determine the connexion between the chemical nature of an amine and 
its dissociating power and its power of giving conducting solu.ions, 
Since the dielectric constants of the three amines are very close to one 
another, any difference that may exist in their dissociating powers 
would be due to the difference in their chemical constitutions. The 
following salts were employed: ammonium iodide, pyridine hydro- 
bromide, aniline hydrobromide, silver nitrate, and lithium iodide, and 
tables and a curve for aniline solutions are given, showing the relation 
of concentration to electrical conductivity. All the solutions show a 
rapid diminution of their molecular electrical conductivity with 
increasing dilution, this probably being due to the formation and 
dissociation of complex salts, such as NH,1,2PhNH,, AgNO,,2PhNH,, 
Aniline gives the best conducting solutions, methylaniline comes next, 
whilst the solution in dimethylaniline seems to be on the border 
between conducting and non-conducting solutions. The conclusion is 
drawn that the chief factor determining the ability to give conducting 
solutions is the chemical constitution of the amine. 


The Potential of the Sodium Electrode. Giizert N. Lewis 
and Cuar.es A. Kraus (J. Amer. Chem. Soc., 1910, 32, 1459—1468). 
—A method of obtaining the difference of potential between metallic 
sodium and a solution of sodium ions of normal concentration is 
described. This consists in determining the potential difference 
between a dilute sodium amalgam and an aqueous solution of sodium 
hydroxide, and also the #.M./. of the cell metallic sodium | sodium 
iodide dissolved in ethylamine | sodium amalgam. The /.M.F. of 
this galvanic combination is independent of the medium in which the 
sodium salt is dissolved, and ethylamine was chosen because it is not 
acted on by the alkali metal. 

The “.M.F. of the combination sodium amalgam (0°206% sodium) | 
0°2N-sodium hydroxide | normal calomei electrode was found to be 
2°1986 volts. Assuming that the sodium hydroxide is ionised to the 
extent of 82°8%, this gives for the #.M/.F. of the cell sodium 
amalgam | aqueous solution containing Na ions in normal concentra- 
tion | normal calomel electrode, 2:1525 volts. The potential difference 
between sodium and 0°206% sodium amalgam is 0°8456 volt, and these 
data when combined give for the ¥.M.F. of the combination 
sodium | aqueous solution containing 1V-sodium ion | normal calomel 
electrode, 2°9981 volts at 25°. 

The temperature-coefficient of the sodium—sodium amalgam cell is 
— 00000408 volt per degree, and from this it is calculated that the 
heat of solution of 1 gram-atom of sodium in 0°206% sodium amalgam 
is 19,790 cal. 

The precautions to be observed in the preparation of pure sodium 
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amalgam and of anhydrous ethylamine are described in detail. If 
these are followed, the observed potential differences can be re- 
produced with great accuracy. H. M. D. 


Oscillographic Investigation of Some Electrolytic Processes. 
III. D. Retcurnstetn (Zeitsch. Elektrochem., 1910, 16, 916—944. 
Compare Abstr., 1909, ii, 960).— Using a more sensitive oscillograph (on 
the photographic record a deflexion of 1 mm. on the ordinate axis is 
given by a current of 0:0004 ampere, whilst 1 mm. on the axis of 
abscisse corresponds with 0:0006 second), the author has studied the 
polarisation of an electrode produced by a fairly strong current lasting 
a few hundredths of a second and its subsequent decay. The cases 
examined are the anodic and cathodic polarisation of platinum (also 
mercury and silver) in 28% sulphuric acid ; the anodic polarisation of 
copper, silver, lead,and nickel in solutions of their salts,and the cathodic 
polarisation of palladium in sulphuric acid and in acid zine sulphate. 
In all the experiments the experimental electrode is combined with a 
large, unpolarisable electrode. The results are, as a rule, given in the 
form of reproductions of the oscillograph curves. The main result, 
however, is that during the passage of the polarising current, the 
difference of potential between the electrode and the solution is always 
much larger than the equilibrium P.D. when no current is flowing, 
and the difference increases with the current. The rate of disappear- 
ance of this excess depends on the nature of the product of electro- 
lysis and of the electrode. The phenomenon is met with in every case 
examined ; it is hardly possible to give the details, and also the possible 
mechanisms which the author suggests in explanation of them in 
2 brief abstract. It may be said, however, that the view is taken 
that the primary products of the electrolysis are not identical with 
the stable substances finally formed, the decay of the excess polarisa- 
tion being due to the transformation of one into the other. _T. E. 


The Potentials of Chlorine, Bromine, and Iodine in Methyl 
and Ethyl Alcohol. J. Nreustapr (Zeitsch. Hlektrochem., 1910, 16, 
866—869).—The Z#.M.F. of a cell Ag | saturated solution of AgCl | Cl 
is independent of the solvent used. It is given by H=eag—ecrt+ 
RT|nF(log[ Ag’ ]+log[Cl’]). The quantity in the brackets is the 
logarithm of the solubility product of silver chloride, and esg and 
«c) are the normal potentials of silver and chloride in the solvent used. 
From the value of / for aqueous solutions and determinations of the 
solubility products of the silver haloids in the alcohols, the differences 
of the normal potentials of the haloids in alcoholic solutions are 
therefore easily calculated. The solubility products in alcoholic 
solutions are obtained by measurements on concentration cells of the 
type Ag | 0°1N-AgNO, | 0°1N-KCl saturated with AgCl| Ag. The 
concentrations of the silver and chlorine ions in the alcoholic solutions 
are calculated from the conductivity measurements of Dempwolff 
(Abstr., 1905, ii, 9). The mean values of the solubility products at 
25° are: 


Methyl alcohol. Ethyl alcohol. 
Os 1°95 x 10-38 1°85 x 10-™4 
SEED -kneiwncenssnsidcieciinneas rt xt 64 x 10716 


Se iisihishssébhinidaintenienineee 15 x 10-8 11 x10-¥ 
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The differences of the normal potentials, calculated in the way 
indicated above, are : 
Water. Methyl alcohol. Ethyl alcohol. 


a 0°418 0-471 
Ge cteonaenntonns 0-772 0°707 0-712 
Determinations in acetone were impossible, owing to formation of 
complex salts, T. E. 


Heat Development of the Clark Cell. F. Powuirzer (Zeitsch. 
physikal. Chem., 1910, 74, 748).—Cohen (Abstr., 1900, ii, 520, 703) 
has calculated from the heats of solution, etc., that the heat development 
of the Clark cell is 81,127 cal., in fair agreement with the value 
calculated from the variation of the #.1/./. with temperature, 61,490 
cal. In calculating the latter value, however, an incorrect value of 
the electrical equivalent of heat has been used. The accurate value of 
the latter (1 watt-second = 0°2387 cal.) gives 82,402 cal. at 18°, which 
does not agree with the value calculated from the heats of solution, etc. 

G. 8. 

Piezochemical Studies V. The Transition Hlement and 
its Applications. Ernst Coney, Karsus1 [Novyse, and C, Euwen 
(Zeitsch. physikal. Chem., 1910, '75, 1—29. Compare Abstr., 1909, ii, 
981).—The transition temperature ZnSO,,7H,O — ZnSO,,6H,0 + H,O 
has been determined at intervals of pressure between 1 and 1500 
atmospheres by means of so-called transition elements of two types. 
The first type, a modified Clark cell, was constituted as follows : 
Electrode reversible with | Saturated solution of zinc sul- | Electrode reversible with 


reference to anion. phate in contact with the reference to cation. 
stable solid phase of the salt. 


The #.M.F. of this element under different pressures was measured 
at temperatures above and below the transition point, and the latter, 
at a definite pressure, taken as the point as which the curves repre- 
senting the influence of temperature on the #.M./. above and below 
the transition temperature intersected. The other arrangement 
consisted of two cells, one of which contained a saturated solution of 
zinc sulphate in contact with the stable form of the salt, whilst the 
solution in the other was in contact with the metastable form of the salt 
(the hexahydrate), The temperature at which the Z././. becomes zero 
when these cells are set in opposition is the transition temperature. 

The transition temperatures with the first type of cell are 38-12°, 
39°96°, 41°19°, and 42°63°, and with the second type 38°10°, 39°90°, 
41°35°, and 42°80° at 1,500, 1000, and 1500 atmospheres respectively. 
The result at one atmosphere pressure is only in moderate agreement 
with those of previous observers, but is fully confirmed by a dilato- 
meter experiment (38°i10—38-2U°). G. 8. 


Piezochemical Studies. VI. Ernst Conzn and Karsuut 
InovyE (Zeiisch. physikal. Chem., 1910, '75, 219—231. Compare 
preceding abstract).—The effect of pressure on the £.1/./. of the cell 
of the second type already described (/oc. cit.) has been deter- 
mined indirectly by application of the equation: #,— 2)=7(v)—%), 
where v, and v, represent the volumes of the system before and after 
VOL, XCVIIL. il. 70 
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the passage of 96,540 coulombs, and z is the pressure. The factor 
v,—¥, has been determined directly by putting pure zine sulphate 
heptahydrate in a pyknometer, filling up with toluene as indifferent 
liquid, and finding the change of volume after transformation to 
the hexahydrate. Substituting in the above equation, the value 
E99 — Hy = 9°00088 volt is obtained, as compared with the experimental 
value 0:00108 volt. 

Further, the Clausius-Clapeyron equation : 

d7'/dp = 10,3337 — T)/427°2v, 
where (o-T) is the change of volume in the transition of zinc 
sulphate heptahydrate, and v is the accompanying thermal effect, can 
be employed to find the effect of change of pressure on the transition 
temperature. Inserting the appropriate values of (o-T) and »v, 
it is found that dp/d7’=0-0032°, whereas the experimental value 
is 0-0036°. 

Finally, another equation is derived thermodynamically, by means 
of which dp/d7' can be calculated by means of electrical measurements. 
It leads to the value of dp/d7'=0°0027°, instead of the experimental 
value given above. G. S$. 


Thermo-{electric] Forces of Solid Solutions of Metals and 
Schenck’s Law. Avcust L. Bernouiui (Ann. Physik, 1910, [iv], 
33, 690—706).—Thermo-electric measurements have been made for 
various solid solutions of metals in order to test Schenck’s formula 
ax = R/2e.log(k'/o’ :k/r), in which w is the thermo-electric difference of 
potential between the pure metal and a solid solution containing 
a second metal, £ and o are the thermal and electric conductivities of 
the solvent metal, and k’ and o’ the corresponding quantities for the 
solution. 

Solutions of thallium and tin in silver, of mercury in cadmium, and 
of tin, zinc and nickel in copper, were investigated. For sufficiently 
dilute solutions the observed thermo-electric potential difference agrees 
with that calculated from Schenck’s formula, and this agreement is 
particularly good when the atomic weight of the solute metal is 
considerably greater than that of the solvent metal. As the 
concentration of the solutions increases, the agreement becomes less 
satisfactory. In the case of the copper zine alloys, the observed 
potential differences are much larger than those obtained by 


calculation, and this is attributed to the formation of the compound 
Cu,Zng. H. M. D. 


Electrophoresis of Lamp Black. A.pert Reycuuer (Bull. Soe. 
chim, Belg., 1910, 24, 345—354).—Using an apparatus similar to 
that described by Coehn (Abstr., 1909, ii, 841), the author has 
investigated the electrophoresis of lamp black (Kahlbaum’s) which 
had been subjected to different methods of purification in order to 
obtain a suspension in water. These methods were: (a) treatment 
with a mixture of potassium dichromate and concentrated sulphuric 
acid for eighteen hours, and subsequent washing with dilute hydro- 
chloric acid and finally with water ; (b) trituration with concentrated 
sulphuric acid and then washing as in (a) ; (c) warming with a dilute 
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solution of sodium in ordinary alcohol, and subsequent washing with 
alcohol and water; (d) no purification was attempted, but a 
suspension was obtained directly by introducing the lamp black into 
dilute alcohol, which was slightly alkaline. Suspensions could not be 
obtained when it was put directly into water. 

The suspensions obtained were investigated as such, and after the 
addition of enough potassium hydroxide or hydrochloric acid to make 
them from 1/110 to V/11,000. All alkaline suspensions showed the 
phenomenon of anaphoresis, and were fairly stable. Suspensions 
which were very feebly acid still showed anaphoresis, but when the 
acidity was increased (1/110) they were flocculated so rapidly that 
it was impossible to observe whether they showed cataphoresis 
(compare Perrin, Abstr., 1905, ii, 138). Details are also given of 
actual stability of the different suspensions and of the effect of 
filtration. 

The remainder of the paper is occupied with a discussion of the 
detergent action of soap, special reference being made to the theories 
of Spring (this vol., i, 6) and of Chevreul. a. & F. 


The Nature of the Coloured Films Formed on the Aikali 
Metals by Electric Discharges. Juxius E:ster and Hans GEITEL 
(Physikal. Zeitsch., 1910, 11, 1082—1083. Compare this vol., ii, 379). 
—The coloured substances which are formed on the surface of the 
alkali metals when subjected to the influence of the glow discharge in 
hydrogen at low pressure have been described as colloidal solutions of 
the metals in the corresponding hydrides. It is pointed out that the 
colours of the different substances are identical with those of the 
corresponding modifications of the alkali metals obtained by Fischer 
and Schroéter (this vol., ii, 609) by the disintegrating action of the arc 
discharge on alkali metal electrodes immersed in liquid argon. The 
two series of coloured substances obtained by the two methods are 
considered to be identical. 

The presence of hydrogen is supposed to facilitate the formation of 
the colloidal metals under the influence of the glow discharge by form- 
ing hydrides which act as solvents for the metals. Since hydrogen 
was in all probability present in the are discharge experiments of 
Fischer and Schroéter, the formation of the colloidal metals in these 
circumstances may be in some measure due to the preliminary formation 
of hydrides. 

When potassium is subjected to the glow discharge at the tempera- 
ture of liquid air, the coloured film is not formed to any appreciable 
extent, and this is attributed to the absence of the hydride, which 
is not formed in consequence of the low vapour pressure of the alkali 
metal at this temperature. H. M. D. 


Specific Heats and Gas Equilibria from Explosion Experi- 
ments. II. Maruias Pier (Zettsch. Llektrochem., 1910, 16, 897—-903). 
—The manometer previously used (Abstr., 1909, ii, 789) is improved 
by fixing the mirror directly to the corrugated diaphragm about 
midway between its centre and its periphery. 

By exploding acetylene (a) with excess of air, (6) with excess of 
70—2 
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oxygen, and (c) with excess of carbon dioxide, data are obtained from 
which the ratios of the specific heats of carbon dioxide or of oxygen to 
that of nitrogen are calculated. The molecular heat of oxygen, up to 
2200°, is the same as that of nitrogen (4°900+0-00045¢). The 
formule of Holborn and of Langen do not represent the results 
obtained for carbon dioxide; a new equation is therefore proposed for 
the mean molecular heat of carbon dioxide between 0° and ¢° at 
constant volume: c= 6-800 + 3°3 x 10-%¢—0°95 x 10-%?+0°1 x 10-%. 
This represents both the author’s results between 1600° and 2100° 
and those of Holborn and Henning (200—1364°) with sufficient 
accuracy. 

The molecular heat of sulphur dioxide is obtained from explosions of 
carbon disulphide with oxygen. It is the same as that of carbon 
dioxide up to 2000°. 

The dissociation of carbon dioxide is calculated from the results of 
explosions of mixtures of carbon monoxide and oxygen on the assump- 
tions that carbon monoxide has the same molecular heat as nitrogen, 
and that the above expression for carbon dioxide holds up to 3000°. 
The results are too high, which is taken to indicate that the specific 
heat of carbon dioxide increases more rapidly above 2000°. An 
attempt to measure the equilibrium CO,+H,=H,0+CO also failed 
for reasons which are not clearly understood. T. E. 


Critical Phenomena of Ethyl Ether. F. B. Youne (Phil. 
Mag., 1910, 20, 793—828).—Observations relating to the nature of 
the critical phenomena in ethyl ether are described and discussed in 
reference to Andrews’s theory. 

It has been frequently observed that when a liquid in contact with 
its vapour is heated to the critical temperature, the meniscus dis- 
appears, whilst the density of the liquid is still distinctly greater than 
that of the vapour, and that this difference of density may persist for 
a considerablé time, even when the temperature is raised above the 
critical temperature. Various explanations of this have been offered, 
some of which attempt to reconcile it with Andrews’s theory, whilst 
others regard it as evidence of the incompleteness of this theory. 

The ethyl ether used in the experiments was purified as completely 
as possible, and elaborate precautions were taken to free it from traces 
of air, for observations made with different tubes containing extremely 
small quantities of gaseous impurities indicate that these may visibly 
modify the critical phenomena. The Jena glass tubes containing the 
ether were heated in an aniline vapour-bath, the temperature of which 
could be adjusted very exactly by regulation of the pressure. Sliding 
freely inside each tube was a bell-shaped piece of tubing sealed on to 
a closed tube containing iron filings, which enabled the bell to be 
raised or lowered by means of an electro-magnet. This arrangement 
was found to give a very delicate means of testing the contents of 
the tubes for traces of gaseous impurities. 

The conclusion drawn from the observations is that the critical 
phenomena observed with the pure substance can be explained in 
accordance with Andrews’s theory, and that the phenomena advanced 
in support of the insufficiency of this theory are to be observed only 
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in tubes which contain traces of impurities. The part played by 
hydrostatic pressure is, in all probability, negligibly small, and the 
differences in density which are observed on tbe disappearance of the 
meniscus are apparently due to slight differences in temperature. 

From a study of the phenomena of opalescence, the author considers 
that the opalescence is not due to the formation of an emulsion, but 
to variations in the temperatures of the individual molecules, as has 
been supposed by Kiister. 

In an appendix, a vapour thermostat for experiments on critical 
phenomena js described. The vapour-jacket is connected with a 
large flask, which communicates with a closed mercury manometer. 
This is provided with a short arm, in which is a float which makes 
electrical contact with a platinum-tipped needle. When contact is 
made, a relay is actuated, and a current is sent through a coil of fine 
wire contained in the large flask. The heat developed causes the air 
to expapd until the consequent rise of pressure breaks the contact. 
By wrapping the coil of wire in cotton wool, the change of pressure is 
made to take place less suddenly, and the mercury in the gauge is 
thus enabled to follow the change of pressure more closely. 

H. M. D. 


Influence of the Surface of a Solid Phase on the Latent 
Heat and on the Melting Point. P.N. Pawtorr (J. Russ. Phys. 
Chem. Soc., 1910, 42, 677—680. Compare Abstr., 1909, ii, 19, 295). 
—The formula obtained by the author connecting the melting point 
with the surface energy of a phase is now deduced by another method, 
and a further formula is given showing in what direction the melting 
point of small particles varies as compared with that of large ones. 
If small particles have a smaller heat of fusion, then the temperature 
at which they melt is lower than that of the large particles; if their 
heat of fusion is greater, then the melting point is higher than that of 
the large ones. 

If the free surface energy of a solid phase is less than the free 
surface energy of the liquid phase, then the increase of surface of the 
solid phase is accompanied by a rise in its heat of fusion, and vice versa. 
If the free surface energy of the solid and liquid phases are equal, 
then the change in the size of the surface exerts no influence on the 
latent heat of fusion (see further, this vol., ii, 1043). Z. K. 


Influence of Degree of Dispersion of Solid Crystalline 
Substances on their Melting Points. P. P. von Wermarn 
(J. Russ. Phys. Chem. Soc., 1910, 42, 647—653).—A short discussion 
of the author’s previous work on this subject. The properties of the 
surface layer of a crystal resemble, although they are not identical 
with, those of the interior of a strongly compressed liquid, whilst the 
superficial layer of a liquid resembles the interior of a strongly com- 
pressed gas ; therefore, with an increase in the degree of dispersion, a 
solid, crystalline substance becomes more active chemically, more volatile, 
more soluble, and more readily fusible. The two most important factors 
in determining the structure and properties of the surface layer of a 
crystal are: (A) the unilateral action of the vectorial molecular forces 
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on the molecules, forming the free surface of the crystal. (B) The 
dynamic (kinetic molecular) processes occurring on the free surface of 
the crystal. A gives rise to the capillary pressure, which is superadded 
to the external pressure on the surface, and increases with the degree 
of dispersion ; consequently, as the degree of dispersion increases, so 
A tends to diminish the similarity between the surface of the crystal 
and a liquid, the melting point, in general (except in cases such as ice), 
rising with an increase in pressure. 2B, on the other hand, tends to 
increase the similarity between the surface of a crystal and a liquid, 
and since a fine disperse system is almost always more active than a 
coarse one, B acts as a more energetic factor than A. In{addition, the 
melting point is lowered in a system of great dispersion by the fact 
that the surface of the crystals dissolves the surrounding medium 
until saturated ; consequently, the melting point and other physical 
properties of a disperse system varies with the nature of the medium 
by which it is surrounded, or from which the crystals have been 
separated, and the greater the degree of dispersion the more marked 
is this variation. Z. K. 


The Spontaneous Crystallisation and the Melting- and 
Freezing-Point Curves of Mixtures of Two Substances which 
form Mixed Crystals and Possess a Minimum or Eutectic 
Freezing Point. Mixtures of Azobenzene and Benzylaniline. 
Fiorence Isaac (Proc. Roy. Soc., 1910, A, 84, 344—369).—From 
freezing- and melting-point observations with mixtures of azobenzene 
and benzylaniline, it has been found that these substances form a 
eutectic mixture which solidifies at 26° and contains 19% of azo- 
benzene. Mixed crystals are formed by mixtures containing more 
azobenzene than the eutectic, but not by mixtures which contain less. 
The form of the melting-point curve was confirmed by analysis of 
the mixed crystals. 

The temperatures at which different mixtures undergo spontaneous 
crystallisation were also determined by two different methods, and in 
this way the supersolubility curve was obtained. This curve exhibits 
a minimum for liquids which have approximately the composition of 
the eutectic mixture, and, for the most part, it runs nearly parallel to 
the freezing-point curve. The supersolubility curve, on the other 
hand, cuts the melting-point curve at three different points. The 
mixed crystals which separate out on spontaneous crystallisation along 
the supersolubility curve have been determined for various liquid 
mixtures of the two substances. Microscopic examination of sections 
cut from the solid solutions indicates that gradual changes take place in 
these mixed crystals at the ordinary temperature. H. M. D. 


Freezing Mixtures. Jacques Ductaux (Compt. rend., 1910, 151, 
715—716).—A description of a simple method for attaining low 
temperatures. Two liquids, which produce a fall in temperature 
on mixing, are allowed to flow through two long glass tubes (diameter, 
1 mm.). The liquids leave the tubes at the rate of 1 to 2 drops 
per second, and then mix. The mixture is caused to flow over the 
tubes before leaving the apparatus, thus lowering the temperature 
of the incoming liquids. By this method a temperature of — 48° can 
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be maintained for long periods, employing 100 c.c. of carbon disulphide 
and 70 c.c. of acetone per hour. In one experiment, a volume of 
20 cc. was kept at —43°5° with this mixture in a double-walled, 
silvered glass tube, the external temperature being 22°. W. 0. W. 


Condition of Substances in Solution in Absolute Sulphuric 
Acid. V. Guusrrrz Oppo and E. Scanpona (Gazzetta, 1910, 40, 
ii, 163—209. Compare Abstr., 1909, ii, 377, 792, and Hantzsch, ibid., 
ii, 973).—Since in the opinion of the authors the condition of alcohols 
in solution in absolute sulphuric acid has now been settled, they have 
proceeded to the study of the ethers and esters. In a polemical 
appendix, the objections raised by Hantzsch are discussed, further 
inaccuracies in his results are suggested, and finally the authors’ views 
on the whole question under examination are set forth. 

In calculating from the cryoscopic measurements the molecular 
weights of the substances in solution, a correction is introduced for 
the proportion of the dissolved substance which has been acted on 
by the sulphuric acid, the correction being obtained by neutralising 
the remaining sulphuric acid with barium hydroxide and weighing 
the barium sulphate obtained. When this is done, it is found that the 
molecular weights amount to very nearly 50% of the theoretical in the 
case of all the following ethers: ethyl ether, propyl ether, n-butyl 
ether, isoamy] ether, n-heptyl ether, dimethylpyrone. Hence all these 
ethers yield an acid oxonium sulphate which dissociates. 

In the case of the esters ethyl acetate and ethyl monochloroacetate, 
it is found that]decomposition (to the extent of 15°35% and 32°9%, 
respectively) occurs, although Hantzsch has stated otherwise in regard 
to the former substance. Taking this decomposition into account, the 
molecular weights are 55% and 62% respectively of the theoretical 
values, showing that the esters are weaker oxonium bases than the 
ethers, the weakness being greater the more negative the radicle which 
they contain. Theauthors consider that when an ester is dissolved in 
absolute sulphuric acid, three changes occur : (1) formation of the acid 
oxonium sulphate, which dissociates into two ions; (2) molecular 
dissociation of part of this salt ; (3) partial decomposition of the ester 
into two acids, namely, the alkyl hydrogen sulphate, and the acid 
corresponding with the contained radicle. Of these, the second tends to 
give values above 50%, the third values below that. Hence the mere 
cryoscopic measurement may indicate 50%. Results according with 
this view were obtained also with isoamy] formate, isoamyl acetate, 
and isoamyl butyrate. 

Experiments with ethyl nitrate, isoamyl nitrate, and isoamyl 
nitrite show that with increase in the negative character of the 
acid radicle (as compared with those of the ethers and esters already 
mentioned), the acid decomposition of the molecules reaches a maximum, 
and no indication of an oxonium salt can be found. _ sec.-Buty] nitrate 
gives results indicating that the difference between primary and 
secondary alcohols already noticed (/oc. cit.) exists also in the case of 
the esters. Methyl sulphate has not the normal molecular weight, as 
stated by Hantzsch On the contrary, the authors advance reasons 
for supposing that a large part of it is decomposed to form the 
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acid ester, and that in addition complex molecules, such as Me,(HSO,),, 
also exist in the solution. R. V. 8. 


Some Molecular Weights in Phosphoryl Chloride as a 
Cryoscopic Solvent. Pauft WaAtpEN (Zeitsch. anorg. Chem., 1910, 
68, 307—316).—Phosphory! chloride has been used as a cryoscopic 
solvent by Oddo (Abstr., 1901, ii, 492,; 1904, ii, 236), who found the 
melting p»int to be — 1°782°, and the cryoscopic constant 70°16. The 
author finds the melting point to be +1°'25°, and the cryoscopic 
constant, determined as the mean of experiments with several 
compounds, 7€°8, corresponding with a latent heat of fusion of 
19°8 Cal. 

Simple molecular weights are given by the compounds ICl, ICN, 
N,O,, Cl,0,, and OsO,. Phosphoric oxide, chromic acid, and iodine 
pentoxide are practically insoluble in phosphoryl! chloride. 

The cryoscopic constant of bromoform is 144. Both solid a- and 
liquid B-iodine chloride are unimolecular in bromoform,  C. H. D. 


Dicyclohexyl as a Cryoscopic Solvent. Luic1 MascareE ui and 
L. Veccniorti (Atti R. Accad. Lincei, 1910, [v], 19, ii, 410—414).— 
For the purpose of comparison with cyclohexane (Abstr., 1909, ii, 19, 
972) the behaviour of dicyclohexyl, C,H,,°C,H,,, prepared by the 
reduction of diphenyl by hydrogen in the presence of nickel, has been 
examined. The cryoscopic constant has a mean value of 145°2. The 
solubility of most substances in this solvent in the cold is small. Phenol, 
propyl alcohol, and acetic acid are associated, even in dilute solution. 
The general behaviour of ketones and nitro-compounds in dicyclohexyl 
closely resembles that of the same substances in cyclohexane. Tetra- 
nitromethane, however, is normal. C. H. D. 


Vapour Pressure Curves. Demerrius E. Tsakaxotos (Zettsch. 
physikal. Chem., 1910, '75, 743—746. Compare this vol., ii, 266).— 
The minimum of vapour pressure in the binary mixture chloroform- 
ethyl ether is probably connected with the formation of a compound 
Et,0:CHCl,. From the results of surface-tension and vapour pressure 
measurements, it appears that liquid oxygen is polymerised, whereas 
according to Walden’s boiling-point formula (Abstr., 1909, ii, 122) it 
is unimolecular. Ga. 8. 


Studies in Vapour Pressure. III. A Static Method for 
Determining the Vapour Pressures of Solids and Liquids, 
ALEXANDER SMITH and ALAN W. C. Menzies (J. Amer. Chem. Soc., 
1910, 82, 1412—1434; Ann. Physik, 1910, [iv], 33, 971—978. 
Compare this vol., ii, 687, 688).—The sources of error involved in 
vapour pressure measurements are discussed, and a critical résumé 
is given of the various methods which have been employed in such 
determinations. A new form of apparatus, called the static iso- 
teniscope, is described, and it is claimed that by means of this 
apparatus more trustworthy measurements of vapour pressures can 
be made than by the older methods. It consists of a small U-tube, 
one limb of which is connected with a small spherical bulb, and the 
other with a long vertical tube, which communicates with a mercury 
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gauge and with a large iron bottle, which in turn can be put into 
communication with (1) the atmosphere, (2) a vacuum reservoir and 
water pump, or (3) a pressure reservoir and compression pump. The 
lower half of the U-tube is occupied by a confining liquid, and to 
prevent the ascent of this into the spherical bulb containing the 
vaporising liquid or into the long vertical tube, small bulbs are 
blown on the upper end of each limb of the U-tube. The 
liquid under investigation may be conveniently employed as confining 
liquid. 

y the manipulation of the apparatus, the temperature of the 
liquid bath, in which the isoteniscope is immersed, is fixed, and the 
pressure in the iron bottle is then adjusted until the liquid in the 
bulb boils freely. After the removal of all air and dissolved gases, 
the pressure is cautiously increased until the levels of the confining 
liquid are the same in both limbs of the U-tube. To ensure that all 
foreign gases have been expelled, the process of boiling and adjusting 
of the pressure is repeated until constant pressure values are recorded 
on the gauge. 

To test the results obtainable with this apparatus, the authors 
have measured the vapour pressure of water between 50° and 90°, the 
isoteniscope being immersed in a thermostat, the temperature of which 
was determined by means of a resistance thermometer. The data 
obtained are in close agreement with the measurements of Holborn 
and Henning. H. M. D, 


Studies in Vapour Pressure. IV. A Re-determination of 
the Vapour Pressures of Mercury from 250° to 435°. 
ALEXANDER SMITH and ALAN W. C. Mewnzizs (J. Amer. Chem. Soc., 
1910, 32, 1434—1447; Ann. Physik, 1910, |iv], 33, 979—988).— 
The measurements were made by means of the static isoteniscope 
(compare preceding abstract). From the vapour pressures, 106°52 mm, 
at 264°16°, 760 mm. at 356°95°, and 2598°67 mm. at 433°96°, a 
Kirchoff-Rankine-Dupré formula has been obtained, which may be 
written: log p=9-9073436 — 3276°628/0 — 0°6519904 log 6. The ex- 
perimental data, which agree well with the pressures calculated from 
this equation, are compared with the older measurements of Gebhardt, 
Regnault, Ramsay and Young, and with the probable values calculated 
by Laby (Abstr., 1908, ii, 1039) from the several known series, 
The divergences between the authors’ measurements and the values 
adopted by Laby are not inconsiderable, the difference amounting to 
15 mm. at 450°. 

A table is given showing the vapour pressures of mercury for 
every 2° between 0° and 450°; these pressures are the values obtained 
from the formula given above. The temperatures refer to the thermo- 
dynamic scale, and the pressures to the normal value of gravity. 

H. M. D. 


Studies in Vapour Pressure. V. A Dynamic Method for 
Measuring Vapour Pressures, with its Application to Benzene 
and Ammonium Chloride. ALEXANDER SMITH and ALan W. C 
Menzigs (J. Amer. Chem. Soc., 1910, 32, 1448—1459; Ann. Physik 
1910, [iv], 33, 989—994).—The authors describe a modified form o 
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apparatus for the dynamic measurement of vapour pressures (compare 
this vol., ii, 687, 688). The apparatus, which is immersed in a well- 
stirred liquid bath, consists of a small bulb, which communicates 
through a narrow tube with a small reservoir containing a suitable 
confining liquid. The tube is sealed through the upper wall of the 
reservoir, and terminates beneath the surface of the confining liquid. 
By means of a long vertical tube, the reservoir can be put into 
communication with a pump or compression apparatus. 

This so-called dynamic isoteniscope has been employed for the 
measurement of the vapour pressure of benzene between 65° and 120°, 
and that of ammonium chloride between 280° and 333°5°. The results 
are compared with those of previous observers, who have used both 
static and dynamic methods of measurement. In the case of 
ammonium chloride, the authors’ vapour pressure curve lies between 
the curves representing the data of Ramsay and Young and those of 
Johnson (Abstr., 1908, ii, 157). H. M. D. 


The Composition and Vapour Tension of Solutions. III. 
The Influence of Temperature on the Composition of 
Solutions. M. 8S. Vrevsxy (J. Russ. Phys. Chem. Soc., 1910, 42, 
702—714).—The solutions of ethyl, methyl, and propyl alcohol in 
water have been investigated. Curves are given showing the relation 
between the % molecular composition of the solutions and the% molecular 
composition of the vapour at various temperatures for each pair of 
liquids, and the composition of the constant boiling point solution of 
propy] alcohol and water is deduced graphically. As the temperature 
of the solution of methyl and ethyl alcohol in water rises, the relative 
proportion of water in the vapour increases, whilst in the case of 
propyl alcohol, the proportion of alcohol in the vapour increases under 
similar conditions. These facts are deduced theoretically and shown 
to agree with experiment. Z. K. 


Micro-distilling Apparatus. A. Gawatowskr (Zeitsch. anal. 
Chem., 1910, 49, 744—745).—The apparatus consists of a very small 
flask (or test-tube), the neck of which is shaped like the head of an 
alembic. For very volatile liquids, by means of a cork, a small, 
inverted condenser is attached, the tube from which is bent slightly 
so that the liquid which drops from it will fall into the annular space 
in the alembic head. L. pe K. 


Measurement of Heats of Combustion with the Calorimetric 
Bomb and Platinum Resistance Thermometer. Franz WREDE 
(Zeitsch. physikal. Chem., 1910, 75, 81—94).—A number of other 
determinations of heats of combustion has been made by the method 
already described (Abstr., 1908, ii, 155). The heats of combustion in 
joules per gram are as follows: phenylacetic acid, 28°618 ; a-methyl 
glucoside, 18°175; naphthalene, 40314; furoin, 23-941; glycine, 
13035 ; dl-alanine, 18°218; d-alanine, 18°217; dl-valine, 25-045 ; 
glycine anhydride, 17°441; d-alanine anhydride, 23°163 ; di-leucyl- 
glycine, 24°367; formyl-dl-leucine, 24:134 ; diglycylglycine, 15°732; 
triglycylglycine, 16°119 ; glycylglycinecarboxylic acid, 11°234 ; methyl- 
uracil, 18-688 ; and zsoserine, 13°709. 
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The sources of error in the work of previous observers, and the 
possibility of applying corrections to their data are discussed. 
G. 8. 


Solutions. II. Variation of Density of Binary Mixtures 
with Temperature. F. Scuwers (Bull. Soc. chim., 1910, [iv], '7, 
937—940).—In previous papers (Abstr., 1909, i, 80, ii, 794) it has 
been shown that if changes of volume are expressed in percentages of 
the initial volume, the volume-temperature curve for a binary liquid 
mixture is sinuous and shows characteristic inflexions. It can be 
superposed on that illustrating the relationship between refractive 
index and temperature for the same mixture (this vol., ii, 913), and is 
similar in form to the curve expressing the relationship between heat 
developed and temperature of admixture, for thesame mixture. These 
observations cannot be explained by the hydrate theory of solutions, 
and the following explanation is suggested. Admixture of two liquids 
may cause disintegration of associated molecules, the existence of which 
was proved by Ramsay and Shields (Trans., 1893, 63, 1089). Such 
disintegration causes, according to van Laar (Abstr., 1900, ii, 189), 
a diminution in volume. Ina mixture this may be counterbalanced 
in part, or overbalanced, by an increase in volume due to a new 
association between different molecules. In raising the temperature 
of such a system, each complex formed will undergo disintegration in 
accordance with its own constant of dissociation, and since this 
constant is not a linear function for a single liquid, it is conceivable 
that such changes occurring in a mixed system may be represented by 
a sinuous curve, 3. Ss. 


New Theory of Molecular Volumes. Gervaise Le Bas (Chem. 
News, 1910, 102, 226—229).—The volumes of a number of atoms or 
groups in straight chain compounds or in the side chains of ring 
compounds have been calculated as described in previous papers 
(compare Abstr., 1907, ii, 754; 1908, ii, 667). The results are as 
follows: OH=11'1 = 3H ; COCOH=37:0=10H; CO, = 33:°3=9H; 
CO = 22:2 =6H (except in CO°OH group, where CO = 25°9 = 7H) ; 
CHO=25:'9=7H. Oxygen in the hydroxyl group generally, in the 
phenolic ethers, and in aldehydes and ketones=2H ; in the carbonyl 
group and in the aliphatic ethers it is equal to 3H. Doubly linked 
oxygen in a ring is also equal to 3H. 

The volumes of a number of ring compounds containing oxygen are 
tabulated, and it is shown that ring structure is accompanied by 
considerable contraction, which varies in magnitude with the size and 
complexity of the ring. The relative volumes are, however, the same 
in spite of the contraction, G.S. 


Method for Determining the Lower and Upper Limits of 
Elasticity. The Hardening of Metals. 0. Iaust and Gustav 
TamMANN (Zettsch. physikal. Chem., 1910, '75, 108—126).—The lower 
limit of elasticity of a metal can be determined by subjecting a piece 
of which one side is highly polished to pressure or to a pull, and 
observing microscopically the point at which the polish just begins 
to disappear. The elasticity can be increased by alternately slowly 
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increasing the pressure beyond the first limit of elasticity, and then 
releasing, until finally an upper limit of elasticity, corresponding with 
the limiting pressure which produces flow in the metal, is reached. 
The metal has, tharefore, been hardened by slowly increasing the 
pressure. Some of the data for the lower and upper limits of elasticity 
are asfollows: lead, lower limit 25 kilog./cm.?, upper limit 102 kilog./em.?; 
zinc, drawn, lower limit 75, upper limit 770 kilog./em.? ; copper, drawn, 
lower limit 1200, upper limit 2780 kilog./em.2. The lower limit 
depends greatly on the previous treatment of the sample. 

The hardening of metals is ascribed, not to formation of a harder 
crystalline form, or to a change to the amorphous condition, but to 
a diminution in the size of the crystallites of which the metal is 
composed, owing to the formation of systems of sliding surfaces. The 
hardening is, therefore, a preparation for flowing, the latter occurring 
when the systems of sliding surfaces have sufficiently increased. 
Detailed evidence in favour of this view of hardening is advanced. 

G. 8. 


Viscosity of Isodynamic and Motoisomerides. Ferrpinanp 
B. THouE (Zeitsch. physikal. Chem., 1910, '74, 683—686).—Miiblenbein 
(Dissertation, Céthen, 1907) has found that the densities and viscosities 
of nitrobenzene and of quinoline altered on keeping, and ascribed 
this result to the existence of these compounds in two isomeric forms. 
The author has prepared pure specimens of these compounds, and finds 
no difference in the viscosities or densities immediately after distilla- 
tion, and after twenty-two hours. for nitrobenzene, D? 1°1987, 
viscosity at 25°=0°018224; for quinoline, DP 1°08994, viscosity = 
0°033724. 

The statement of Schaum (Abstr., 1898, i, 629) that the density of 
ethyl acetoacetate alters when kept is confirmed ; the viscosity alters ina 
corresponding manner. The viscosity of the diethyl derivative of this 
ester, which cannot have an enolic constitution, and of ethyl malonate 
did not alter on keeping. G. 8. 


Viscosity of Albumin Solutions. Lzonor Micnaz is (Biochem. 
Zeitsch., 1910, 28, 353—354).—Polemical against Pauli and Wagner 
(this vol., ii, 830). The author maintains the validity of his measure- 
ments of the isoelectric point. G. S. 


Influence of Chemical Affinity in Certain Adsorption 
Phenomena. L£o Vienon (Compt. rend., 1910, 151, 673—675 ; Bull. 
Soc. chim., 1910, [iv], 7, 985—988. Compare this vol., ii, 272, 273, 
692).—The phenomena of adsorption may be divided into two classes, 
those due to attraction between chemically inert substances in colloidal 
solution or in suspension, and those due to chemical affinity between 
two substances, one of which is insoluble whilst the other is in true 
solution, or between two insoluble substances having some degree of 
chemical activity. Thus inert compounds, like calcined silica or 
asbestos, have no attraction for picric acid in aqueous solution, whilst 
in the case of zinc oxide or aluminium hydroxide the acid is adsorbed. 
Quartz adsorbs the alkali hydroxides or carbonates, but not the 
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chlorides of sodium or magnesium. Brigg’s results (Abstr., 1906, ii, 
13) are discussed from this point of view. W. O. W. 


Adsorption of Gases by Charcoal. AtexanpEr Titorr (Zeitsch. 
physikal. Chem., 1910, '74, 641—678. Compare Homfray, this vol., ii, 
771).—The adsorption of hydrogen, nitrogen, carbon dioxide, and 
ammonia by cocoanut charcoal has been measured between — 79° and 
+151°5° by the usual method. Between -80° and +80° the 
adsorption of hydrogen follows Henry’s law, while the behaviour of the 
other gases at constant temperature is represented by the familiar 
formula a;=ap;'/", where a; represents the amount of gas adsorbed at 
the pressure 7, and a and 1/n are constants. When both pressure and 
temperature are varied, the results are represented by the formula 
logat = loga, — (x—ylogp)t, where « and y are constants bearing a 
simple relationship to a and 1/n. Deviations from these formule occur 
in the cases of carbon dioxide and ammonia at the higher pressures, 
under which conditions the gases are probably partly liquefied. 
Ammonia was adsorbed to the greatest extent; at 0° and 10 cm. 
pressure, 1 gram of charcoal adsorbed 71 c.c. of this gas, 

The heats of adsorption, g, of nitrogen, carbon dioxide, and ammonia 
gases were determined by means of an ice calorimeter. The mean 
values of g at 0° for 1 cc. of gas are as follows: nitrogen 0°203 cal., 
carbon dioxide 0°31 cal., and ammonia 0°386 cal., each about 50 cm. 
pressure, the results for the last two gases being in good agreement 
with those obtained by Chappius (Abstr., 1885, 702). The values of ¢ 
diminish considerably with increasing pressure. The heats of absorption 
have also been calculated from the isothermal adsorption curves by 
means of the formula -¢g=nF7"(x x ylogp)/22-4log,, and there is fair 
agreement between the calculated and experimental values. G. 8. 


Absorption of Gases by Charcoal. Ipa F. Homrray (Zeitsch. 
physikal. Chem., 1910, '74, 687—688. Compare this vol., ii, 771).—A 
few slight corrections to the former paper (/oc. cit.) and some additional 
references are given. G. S. 


Adsorption of Solutions [by Charcoal]. Grrnarp C. Scumipt 
(Zeitsch. physikal. Chem., 1910, 74, 689—737. Compare Abstr., 1895, 
ii, 39).—In the great majority of the experiments the adsorption of 
acetic acid from aqueous solution was studied. The rapidity with which 
equilibrium is established depends on the nature of the charcoal ; with 
some specimens it is practically instantaneous at room temperature. 
At low temperatures, the equilibrium is reached very slowly ; increase 
of temperature enormously accelerates the adsorption. This is due, at 
least in part, to the more rapid removal of gases adsorbed (chiefly air) 
in the fine pores of the material as the temperature is raised. When 
equilibrium is attained, and the solution then diluted, the new 
equilibrium point is rapidly reached, the rate being the greater 
the more the concentration is altered. If, on the other hand, a 
more concentrated solution is added to a system already in 
equilibrium, the new equilibrium point is only slowly attained. 

It is shown by experiments with acetic acid in aqueous solution 
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that on gradually increasing the concentration a maximum of 
adsorption is reached, a fact which shows that the usual adsorption 
formule cannot be valid within wide limits. A new formula, 
log[S/(S — x)] - Ax =C(a/v), is derived, S representing the maximum of 
adsorption, « the amount adsorbed, a the total amount of the solute, v 
the volume, and A and C are constants depending on the amount 
and nature of the coal. This formula represents the experimental 
results fairly satisfactorily. There are, therefore, three determining 
factors in adsorption: S, the maximum adsorption, X (proportional 
to C), the activity coeflicient of the material, and A, which is a 
measure of the falling off in the attraction between absorbing surface 
and solute as the amount adsorbed increases. 

From experiments with iodine and acetic acid in chloroform solution 
it is shown that the amount of two dissolved substances adsorbed 
from a solution containing both is less than the sum of the amounts 
adsorbed separately. Further, when charcoal is in equilibrium with 
one solute, and a second is added, it partially displaces the first 
substance from combination. 

Some experiments on the adsorption of acetic acid from solution in 
ethyl] acetate are described. G. 8. 


Dissociation of Ferric Sulphate. Max BoprnsTeIn and Tatsvus1 
Suzuki (Zeitsch. Hlektrochem., 1910, 16, 912—916).—The measure- 
ments of Wéhler, Pliiddemann, and Wéhler (Abstr., 1908, ii, 290) of 
the partial pressure of sulphur trioxide in equilibrium with ferric 
sulphate gave values three or more times larger than those of Keppeler 
and D’Ans (Abstr., 1908, ii, 259). The authors have therefore repeated 
both sets of experiments, taking every precaution to avoid accidental 
errors, and have obtained results which agree very well with the 
original measurements in both cases. In Wohler’s method the total 
pressure of the mixture of sulphur di- and tri-oxide and oxygen evolved 
by the heated ferric sulphate is measured, and the partial pressure of 
the trioxide calculated from Bodenstein and Pohl’s measurements of 
the equilibrium constant. It is shown that the gases really are in 
equilibrium, and that this method of calculation is therefore justified. 
On the other hand, in Keppeler’s method of passing air or nitrogen 
over the heated ferric sulphate, although the partial pressure of tri- 
oxide found is independent of the velocity of the gas within the rather 
narrow limits tried, the ratio between the oxides of sulphur and the 
oxygen is not in agreement with Bodenstein and Pohl’s measurements 
of the dissociation of sulphur trioxide; there is always too little 
trioxide. The deviation diminishes as the temperature rises. It 
appears therefore that the low results obtained in Keppeler’s experi- 
ments are due to equilibrium not being established. If ferric 
sulphate dissociates directly into ferric oxide and sulphur trioxide, 
an excess of trioxide would be anticipated instead of a deficit, hence 
the mechanism of the reaction is probably more complicated. 

T. E. 


The Theory of Transpiration, Diffusion, and Thermal Con- 
duction in Rarefied Gases. Maryan Smotucnowski (Bull. Acad. 
Sci. Cracow, 1910, ‘74, 295—312).—The paper consists of three 
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sections. The first and second are concerned with a criticism of 
Knudsen’s recent papers on the dynamics of rarefied gases (Abstr, 
1909, ii, 216 ; Ann. Physik, 1910, 31, 205, 633) from the theoretical 
standpoint. It is stated that the treatment of the problems is in- 
validated by the neglect to take into account the modification of the 
Maxwell-Boltzmann law of distribution of velocities during thermal 
conductivity and diffusion. An expression is deduced for the in- 
crease of thermal conductivity of gases produced by molecular surface 
currents. An analysis for the condition of low pressure, where the 
mean free path of the molecule is large compared with the dimension 
of the vessel, leads to results somewhat similar to those of Knudsen, 
but, it is claimed, by a simpler and more rigorous method. The last 
section contains a discussion of the experimental results of Soddy 
and Berry on the conduction of heat through rarefied gases (this 
vol., ii, 180). An exact calculation of the theoretical conduction of 
heat gives as the result that their values should be multiplied by the 
factor ,/7/6=0°7236, and by the term 1-—£/1+ , where B is a 
coefficient representing the fraction of the total number of molecules 
“reflected”” from the surface without change of kinetic energy. A 
re-calculation of their results shows that 8 can never be neglected, 
the interchange of energy between the surface and the molecule 
impinging upon it being the less perfect the lighter the molecule and 
the greater its intramolecular energy. F.S, 


Methods of Investigation of Capillary-chemical Problems. 
P. N. Pawtorr (Zettsch. Chem. Ind. Kolloide, 1910, '7, 265—267).— 
From a consideration of surface-energy relationships, von Weimarn 
arrived at the conclusion that a substance in a very fine state of sub- 
division should melt at a higher temperature than that found for the 
substance in the form of coarse particles. Since this conclusion is 
contradicted by experiment, some doubt has been thrown on the 
validity of the deductions made on the basis of surface-energy con- 
siderations. The author points out that the conditions under which 
a melting-point determination is carried out in the ordinary way 
preclude the possibility of observing the effect which is to be expected 
on the basis of Laplace’s theory of capillarity. 

von Weimarn’s views relative to the nature of the surface layer of . 
crystalline substances are also criticised. The assumption that the 
properties of the surface layer approximate to those of the inner 
layers of a highly compressed liquid is tantamount to the view that the 
surface layer is isotropic, whereas the geometric and physical 
characteristics of crystalline substances indicate that the surface layer 
is anisotropic (compare this vol., ii, 1033). H. M. D. 


Osmotic Equilibrium between Two Fluid Phases. L. Gay 
(Compt. rend., 1910, 151, 754—756. Compare this vol., ii, 935).— 
The mathematical considerations advanced in a previous paper lead to 
the proposition that for two fluid phases in osmotic equilibrium with 
a common constituent at infinite dilution, at the same temperature and 
pressure, the variations in volume and thermal effects should be equal 
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whatever the temperature and pressure. Some theoretical conse- 
quences of this conclusion are discussed in the present communication. 


W. O. W. 


Diffusion [of Dissolved Substances]. Oscarre Scarpa (Wuovo 
Cimento, 1910, [v], 20, 212—225).—Vanzetti (Abstr., 1908, ii, 20, 
88 ; 1909, ii,.978) has compared the coefficient of diffusion of certain 
electrolytes by allowing them to diffuse towards each other in a 
capillary tube filled with distilled water, and finding (for example, 
with silver nitrate and alkali chlorides) where a precipitate begins to 
appear. The author has deduced an equation which permits of the 
calculation of the coefficient of diffusion of one of the electrolytes in 
terms of that of the other, of the concentrations of the two electro- 
lytes, and of the position in the tube where the precipitate begins to 
form. 

It is shown that some of the assumptions of Vanzetti, for example, 
that the distances traversed by the salts are proportional to the co- 
efficients of diffusion, are untenable. The values of the diffusion 
coefficients obtained by the above method agree neither with the 
theoretical values nor with those determined by the standard methods ; 
the method is therefore not adapted to the study of diffusion. 

The suggestion of Vanzetti that certain of his results are due to 
the hydrolysis of sodium chloride and other salts in very dilute solu- 
tion is shown to be untenable. An equation is given which permits 
of the calculation of the hydrolysis of a salt of a strong base and a 
strong acid, and it is shown that the degree of hydrolysis is almost 
independent of the dilution, and therefore the quantity of salt 
hydrolysed diminishes with dilution, whereas Vanzetti has assumed 
that it increases. G. 8. 


Fundamental Law for a General Theory of Solutions. 
Epwarp W. Wasusurn (J. Chim. Phys., 1910, 8, 538—568, Compare 
this vol., ii, 391).—The interdependence of the colligative properties 
of solutions (osmotic pressure, b. p., f. p., vapour pressure, etc.) 
follows from the laws of thermodynamics, and has no bearing on the 
question of the actual condition of solvent and solute. An ideal 
solution is one in which neither association nor dissociation of the 


‘ solute nor association of solute with solvent (solvation) occur. In 


dilute solutions the molecular concentration of the solute is unaffected 
by solvation, so that dilute solutions of substances which neither 
associate nor dissociate behave as ideal solutions. The author develops 
the following general equation of state for solutions, which, whilst 
closely related to that advocated by van Laar, is expressed in terms 
of colligative properties rather than thermodynamic potentials: 
dx=(-RT/V)dlogN, where wz is the osmotic pressure, V the 
molecular volume, and JV the molecular concentration of the solvent. 
Physical properties in ideal solutions or mixtures are additive. The 
vapour tension of any volatile component, such as the solvent 
p=p,N, where p, is the tension of the pure component. This rule is 
known to hold in the case of many mixtures of analogous organic 
substances, such as were examined by Young (Trans., 1903, 83, 68). 
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Somewhat complex expressions are deduced for freezing point, boiling 
point, and the effects of concentration and temperature on chemical 
equilibrium in ideal solutions. 

These laws of ideal solution apply to dilute solutions and to certain 
liquid mixtures, but in most concentrated solutions they are set aside 
by the unknown factors of association, and dissociation. R. J. C. 


A Simple Method of Measuring the Affinity between the 
Solvent and the Dissolved Substance. P. P. von Weimarn 
(J. Russ. Phys. Chem. Soc., 1910, 42, 646—647).—If a solvent Y 
contains in solution the substances X,, X,, X;, .. . Xz, the solutions 
being of considerable and equal concentrations, and another solvent Z, 
completely miscible with Y, but practically not dissolving X,, X,, 
As, +. + Ak, be added, these substances will be precipitated when 
sufficient of Z has been added, and the more affinity the dissolved 
substance bears to Y the more of Z will be necessary. Thus the 
quantity of Z necessary to completely precipitate X,, X,,... Xx 
from unit value of Y solution will be a measure of the affinity X,, 
X,,... X; bears to Y. The method has been applied to the solutions 
of various salts, ete. Z. K. 


Partition Law in Mixed Solvents. II. Watrer Herz and 
AtFreD Kurzer (Zeitsch. Hlektrochem., 1910, 16, 869—872).—In 
addition to the cases previously studied (this vol., ii, 399), the partition 
of boric acid between water and mixtures of amy! alcohol and carbon 
disulphide, of iodine between chloroform and mixtures of water and 
glycerol, of bromine between water and mixtures of carbon tetra- 
chloride and carbon disulphide are investigated. The partition 
constants for mixtures of two solvents usually differ from the values 
calculated from the constants of the pure constituents in the sense 
that the solute is less soluble in the mixture. Two more complicated 
cases (the partition of picric acid between water and mixtures of 
chloroform and toluene, and that of iodine between a solution of 
barium iodide and mixtures of carbon disulphide and carbon tetra- 
chloride) are also examined, and found to follow the same laws which 
hold for single solvents. The results in the second case indicate the 
existence of Bal, molecules in the aqueous solution. T. E. 


Diminution of Velocity of Crystallisation by Addition of 
Foreign Substances. Herpert Freunbvica (Zeitsch. physikal. Chem., 
1910, '75, 245—256).—On the basis of the experimental data of von 
Pickardt (Abstr., 1903, ii, 66) and of Padoa and Galeati (Abstr., 1904, 
ii, 714), it is shown that the diminution in the maximum velocity 
of crystallisation of supercooled liquids due to the addition of foreign 
substances is represented by the formula G) - G=kc!/”, where G, is the 
velocity of crystallisation of the fused solvent, G that of the solution, 
c is the concentration, and & and ~ are constants; 1/n usually lies 
between 0°2 and 0°7. This can be accounted for on the assumption 
that the solvent is adsorbed at the crystal faces, and that the diminu- 
tion in the velocity of crystallisation is proportional to the amount 
adsorbed (compare Mare, Abstr., 1909, ii, 983). G. 8. 
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Crystallisation of Agar-agar and Gelatin in Connexion with 
the Mechanism of Gelatinisation. P. P. von Weimarn (J. Rygs. 
Phus. Chem. Soc., 1910, 42, 653—657).—The author rejects the 
generally accepted theory that solutions of gelatin, agar-agar, albumin, 
or other high molecular compounds are disperse systems, liquid + 
liquid, which are termed emulsoids, and that the gelatinisation of these 
systems is merely a separation of the two liquids into layers. The 
solution of such high molecular substances must, on the contrary, be 
regarded as true solutions, and their gelatinisation as being identical 
with the process of crystallisation. To obtain emulsoids and sus- 
pensoids, a solid substance X is dissolved in a solvent A, and another 
solvent B, which is miscible in all proportions with A, but does not 
dissolve X, is added. If the solution is concentrated, the addition of 
B will at first cause the formation of an emulsion, which will rapidly 
separate into two layers, X soon crystallising from the layer of A con- 
taining it. If a large volume of B is added and the mixture stirred 
vigorously, X may separate at once. If, however, a fairly dilute solu- 
tion of X in A is taken, then the addition of B will produce a more 
stable emulsion and emulsoid, which will only crystallise after very 
long standing, and the crystals may be microscopic, ultramicroscopic, 
or even smaller, whilst if the solution is very dilute, the addition of B 
will at once produce a stable suspension and suspensoid. These con- 
siderations have been verified by experiments with manganese sulphate, 
lithium chromate, potassium carbonate, hydrogen carbonate, and 
formate, A being water, B an alcohol. With slight modifications, 
similar experiments with agar-agar and gelatin gave the same results. 
To obtain a partial precipitation of agar-agar and gelatin, the sus- 
pensoid was alternately boiled and cooled, alcohol beiny added to 
replace that lost by evaporation. The precipitate thus obtained con- 
sisted of very minute, long, crystalline grains rounded at the edges. 

Z. K. 


Behaviour of Salts of Organic Acids on Melting. Danie. 
VORLANDER (Ber., 1910, 43, 3120—3135).—In previous papers (Abstr., 
1906, i, 317; 1907, ii, 70, 337, 441, 442; 1908, i, 641; ii, 22, 88) 
attention has been directed to the connexion between the chemical 
constitution of substances and their power of forming liquid crystals, 
and in the present paper this investigation is extended, and it is shown 
that liquid crystals are formed by salts of aliphatic and aromatic acids 
and by metallic derivatives of phenols, but not by aliphatic hydro- 
carbons, acids, esters, alcohols, or ketones. 

The liquid crystals belong to the same system as those described 
previously (Abstr., 1908, ii, 88). The salts of the optically active 
acids are not pleochroic, but certain of them show a play of colours in 
the liquid crystal state (compare Abstr., 1908, i, 641). The formation 
of liquid crystals is shown to depend on polarity of structure in the 
molecule, and their stability and capacity for growing in the direction 
of the principal axis is due mainly to intramolecular energy 
difference. 

{With R. Witke and M, E. Hurs.|—The sodium and potassium 
salts of the normal fatty acids from acetic to cerotic were examined, 
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and it was found that the property of forming liquid crystals begins 
with butyric acid and ends with stearic, cerotic acid forming ‘‘ resinous 
crystals” in the case of the sodium salt, and doubtful ‘resinous 
crystals” in that of the potassium salt, A large number of salts with 
other metals, particularly for the lower acids, were also examined, and 
details of the behaviour of these on melting are given. Tetramethyl- 
ammonium stearate forms a liquid crystal phase. 

Sodium allylacetate is a good material for the demonstration of 
liquid crystals, and the sodium salts of undecylenic, elaidic, erucic, and 
other unsaturated acids also show this phenomenon. 

[With M. E. Huru.|—The tendency to form liquid crystals is greatly 
influenced by the branching of the chain of carbon atoms, at least 
among the sodium salts of fatty acids ; thus isovaleric and isopropyl- 
acetic acids yield sodium salts, which form liquid crystals, whilst 
a-methylbutyric and di-a-methyipropionic acids do not, but the 
potassium salts of all four show this phenomenon. 

The alkali salts of the di- and tri-basic fatty acids do not give 
liquid crystals as a rule. 

The alkali salts of the aromatic acids in many cases yield liquid 
crystals, but no general correlation with constitution can be deduced. 
Among substituted benzoic acids the salts of ortho-, meta-, and para- 
derivatives show equal facility in giving liquid crystals, but the ortho- 
compounds are usually monotropic, whilst the isomeric meta- and para- 
substances are enantiotropic. 

Among phenols, only the potassium derivatives of o- and p-nitro- 
phenol show the phenomenon. 

In carrying out these investigations, great difficulty is experienced 
in observing the two melting points, and the use of the polarisation 
microscope with crossed Nicols is unadvisible, owing to the difficulty 
of observing the temperature. For substances of high melting point, 
Rinne’s heating apparatus, as constructed by Fuess, is used, and for 
substances of low melting point, a small melting tube with a stirrer of 
capillary glass tube or a platinum wire. Approximate first and second 
melting points for a long series of salts of organic acids, thus 
determined, are given in the original. T. A. H. 


Proof of the Movements of Dissolved Molecules Demanded 
by the Molecular Kinetic Theory. Tue Svepserc (Zeitsch. 
physikal. Chem., 1910, '74, 738—742).—In a previous paper (compare 
this vol., ii, 772) it has been shown that the movements of particles 
in a colloidal solution is such that the mean deviation from the 
average number of particles in a definite volume of solution corre- 
sponds with that required by the kinetic theory. The same is now 
proved to be the case for dissolved molecules as a result of experi- 
ments with a solution of polonium chloride. A small portion of the 
solution was covered with a screen coated with zinc sulphide, and the 
number of a-particles produced in a given time numbered by observing 
the impacts on the screen in the usual way. When allowance is made 
for the deviation from the mean owing to the irregular breaking-down 
of the radioactive atoms, it is found that the momentary differences of 
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concentration in a limited volume of a true solution correspond with 
the requirements of the molecular-kinetic theory. G. 8. 


[History of the Orientation Theory of Matter.] P. P. von 
WEIMARN (Zeitsch. Chem. Ind. Kolloide, 1910, '7, 256—265).—An 
historical accouvt is given of the views which have been put forward 
at different times in reference to the nature of the “amorphous” 
state. Quotations are given from papers by Fuchs, Frankenheim, and 
Lehmann. H. M. D. 


Coagulation of Colloids. V. A. Vouscuin (J. Russ. Phys. Chem. 
Soc., 1910, 42, 863—876).—The non-agreement between the numbers 
obtained by various authors for the coagulating power of the same 
and analogous coagulating substances is probably due to the various 
methods employed for obtaining colloidal solutions, the different 
methods of experiment, and to the varying concentrations of the 
colloid investigated. Tocharacterise the coagulating power of an ion 
by a number, it is necessary to investigate: (1) the connexion 
between the concentration of the coagulating ion and the concentra- 
tion of the colloid precipitated. (2) Whether this relation is identical 
or not for ions of different valencies. (3) Whether this relation 
remains the same for different colloids. The present paper is the 
first of a series to determine these questions. Soluble Prussian-blue, 
Fe,{Fe(CN),],, as obtained directly by the interaction of ferric 
chloride and potassium ferrocyanide, and the insoluble blue, 

KFe’’Fe’(CN),, 

in oxalic acid solution were used as colloids, and sodium, potassium 
and ammonium chlorides as coagulating electrolytes. The main 
portion of the latter was added from a burette to the colloid of given 
concentration, and the rest added in very small portions or drop by 
drop, a small portion of the mixture being withdrawn by a capillary 
pipette and examined under the microscope after each addition. The 
commencement of the coagulation could thus be accurately determined. 
Tables and curves are given showing the number of gram-mols. and 
concentration of electrolyte necessary to coagulate colloid solution of 
varying concentration. 

The curve for each electrolyte is of exactly the same character, 
resembling the crystallisation curves in a mixture of two salts. It 
consists in each case of branches, the breaks coming at exactly the 
same points on the abscisse (where are marked the total volume of 
colloid + electrolyte at coagulation point). 

The ordinates (gram-mols. of electrolyte) corresponding with these 
points are in the ratio: 

NaCl: NH,Cl: KCl=4:2:1 for KFe’’Fe’(CN), 
and NaCl: NH,Cl: KCl=1:4:4 for Fe,{Fe(CN),],, 
and these relations are true whatever the concentration of the colloid. 
Coagulation by means of electrolytes, although in some respects a purely 
physical phenomena, may yet exhibit laws characteristic of purely 
chemical processes, and this is particularly the case with the substances 
dealt with here, Z. K. 
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Filtration of Colloidal Solutions. A New Filter. A. ScHorp 
(Bull. Soc. chim. Belg., 1910, 24, 354—367).—The addition of a 
certain quantity of glycerol to an ethereal-alcoholic solution of 
cellulose nitrate increases the permeability of the collodion membrane 
made from such solutions. The membrane, however, is not stable on 
exposure to the air, as it contracts and glycerol is exuded. If castor 
oil is added as well as glycerol, a stable membrane is obtained, which 
does not contract on exposure to the air, and can be preserved for a 
long time between filter paper in order to keep away moisture. It 
can be used as an ultra-filter, which works under the pressure of the 
liquid contained in it, no extra pressure being necessary. To prepare 
it for use, it is simply soaked in water to dissolve out the glycerol. 
The solutions which gave the best membranes contained four parts of 
cellulose nitrate, 3°5 parts of castor oil, and 2°5, 3, 4, and 5 parts 
respectively of glycerol, the alcohol and ether used to form the 
solution being in the proportion 10 parts of alcohol to 80 parts of 
ether. 

Experiments on the filtration of colloidal solutions, classified 
according to the size of the particles (compare Bechhold, Abstr., 1908, 
ii, 24, 823), showed that the smaller the particles, the smaller is 
the amount of glycerol which should be used to obtain membranes 
which will retain the particles. 

The membranes so made can only be used for the filtration of 
colloidal solutions containing particles varying in size from those of 
colloidal arsenic sulpbide to colloidal Prussian-blue (compare Bechhold, 
loc. cit.). The author has succeeded in separating colloidal arsenic 
sulphide from Prussian-blue by filtration through the membrane 
containing 4 parts of glycerol to 4 and 3:5 parts of cellulose nitrate 
and castor oil respectively. 2. &. ¥. 


The Action of Chloroform on Lipoid Suspensions. D. 
CaLUGAREANU (Biochem. Zeitsch., 1910, 29, 96—101).—The appear- 
ances are described when cholesterol and other lipoids in colloidal 
solution are shaken with chloroform and other solvents which are not 
miscible with water. The particles of the lipoid increase in size, and 
in the case of cholesterol lose their crystalline form, and form a kind 
of precipitate On the surface of the chloroform when this solvent is 
employed in the experiment. The phenomenon is ascribed to the 
adsorption of the chloroform on the surface of the lipoid, and is 
contrasted with the phenomena observed when colloidal metals, such 
as gold and silver. are shaken with mercury. Here no adsorption 
takes place, and the difference of action is ascribed to the fact that 


the mercury, in contrast to chloroform, is not soluble in water. 
S. B. 8. 


The System Chlorine-Sulphur Dioxide. AnpreEAs Smi7s and 
W. J. vE Mooy (Proc. K. Akad. Wetensch. Amsterdam, 1910. 18, 
339—341).—The nature of this system has been investigated by 
freezing-point measurements. The melting points of chlorine and 
sulphur dioxide are —100°45° and -—75°6° respectively. The data 
obtained in the dark indicate a eutectic point at -—102°3°, the 
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composition corresponding with 1°5 mols. % of sulphur dioxide. 
From the form of the freezing-point curve, the authors conclude that 
mixed crystals are formed. 

Measurements ia which the mixtures were subjected to sunlight 
or the light from a quartz mercury lamp show that sulphuryl chloride 
is formed very rapidly in these circumstances. A mixture con- 
taining 47:1 mols. % of sulphur dioxide, in which equilibrium had 
been established in sunlight, was found to exhibit initial solidification 
at — 80°, which is very much higher than the temperature corresponding 
with the freezing-point curve for the system in the dark. 

H. M. D. 


Critical End-Points in Ternary Systems. ANDREas Smits 
(Proc. K. Akad. Wetensch. Amsterdam, 1910, 13, 342—352).—The 
gradual changes which the critical solution phenomena exhibit when a 
third substance is added to a binary system are discussed. The third 
substance is of such a nature that it does not yield critical end-points 
with either of the components of the binary system, and is completely 
miscible with these components in the liquid state. The binary system 
to which special reference is made is that of ethyl ether—anthraquinone, 
which has been previously examined in detail, and the third substance 
is ethyl alcohol. H. M. D. 


Critical Phenomena of the Ternary System Ethyl Ether, 
Anthraquinone, and Naphthalene. Apa Prins (Proc. K. Akad. 
Wetensch, Amsterdam, 1910, 13, 353—-359).—Experiments have been 
made to ascertain the nature of the critical solution phenomena which 
are exhibited when the binary system ethyl ether—anthraquinone is 
converted into a ternary system by the addition of naphthalene. For 
small quantities of naphthalene the two critical end-points, which are 
characteristic of the binary system, are still observable. As the 
proportion of naphthalene increases, the end-points approximate to one 
another, and the spacial region bounded by the critical curves dis- 
appears as a result of this approximation when the proportion of 
naphthalene added amounts to 4°5%. If. M. D. 


” 


The Ternary Systems Alkali-Phosphoric Acid—Water. Jou. 
D’ Ans and O. Scoretner (Zeitsch. physikal. Chem., 1910, '75, 95—107). 
—The equilibria in these systems have been determined by solubility 
measurements at 25° in the usual way, and the results are given in 
tabular form, and also represented graphically. 

In the system containing sodium salts, the solid phases met with were 
the compounds Na,PO,,12H,0O, Na,HPO,,12H,0, Na,HPO,,7H,0, 
NaH,PO,,2H,O. Trisodium phosphate dodecahydrate has a transition 
temperature at 70°75+0°1°. The corresponding disodium salt has two 
transition points, the first, represented by the equation Na,H PO,,12H,O 
— Na,HPO,,7H,O + 5H,0, at 35°4 + 0:05° ; the second, Na, HPO,,7 H,V 
—Na,HPO,,2H,0 + 5H,0, at 48°35+005° The solubility, in grams 
anhydrous salt per 100 grams of water, is 46°11 at the former, and 
79°00 at the latter, transition point, The region of the acid mono- 
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sodium phosphate described by previous observers was not reached ; 
it is stable only in the presence of practically pure phosphoric acid. 

In the system containing potassium salts, only the three anhydrous 
salts, K,PO,, K,HPO,, and KH,PO, were met with, The investigation 
was difficult owing to the extremely high solubility of the di- and tri- 
potassium salts. The region within which K,HPO, exists is very 
narrow, lying between the ratios K: PO,=6°9:4:15 and K:P0O,= 
4°8:3 or K : PO,=1°66:1°60. The region of the acid monosodium 
phosphate, KH,PO,,H,PO,, described in the literature was not reached. 

In the system containing ammonium salts, the compounds 

(NH,),P0,,3H,0, (NH,),HPO,, and NH,°H,PO,, 
were met with as solid phases. The diammonium salt exists only 
within narrow limits of concentration. 

For all three alkalis, the systems in which the solution and the solid 
phase have the ratio PO, : alkali=1:1 represent an absolute minimum 
in the solubility of these compounds ; in other words, the solubility of 
the monoalkali phosphates is increased by the addition of alkali as 
well as of phosphoric acid. G. 8. 


Stability of the Two Crystalline Modifications of Phenol. 
Gustav TamMANN (Zettsch. physikal. Chem., 1910, '75, 75—80).—The 
conditions of stability of the different forms of phenol have been further 
investigated (compare A bstr., 1909, ii, 983) by an improved experimental 
method, 

As a preliminary to the preparation of phenol II (the denser 
modification) in open vessels at atmospheric pressure, curves are 
plotted giving the temperatures and corresponding pressures at which 
the velocity of transformation of phenol II to phenol I in the presence 
of both phases becomes appreciable. Further, the conditions under 
which spontaneous transformation of phenol II to phenol I (ordinary 
phenol) takes place are tabulated. At — 39°, the latter change takes 
place at 154 kilog./cm.? pressure ; at — 28°2°, 410 kilog. ; at + 3°5°, 1025 
kilog., and at 29°, 1625 kilog. At — 80°, no appreciable change takes 
place in a considerable time at atmospheric pressure. 

Phenol II was prepared at 15° under a pressure of 3000 kilog./ 
em.?, The cylinder of nickel steel containing it was then cooled at 
— 80°, and the pressure gradually lowered to 1 kilog. After some 
further manipulations, phenol II was obtained, and freed from its 
wrappings in a mixture of light petroleum and chloroform cooled to 
— 80°, in which it sank, whereas a piece of ordinary phenol floated in 
the mixture. The diminution of volume when phenol I changes to 
phenol II is 0:06 cm. per gram. G. 8. 


[Temperature-coefficient of Chemical Reaction Velocities. ] 
Correction. Max Travutz (Zeitsch. physikal. Chem., 1910, '74, 747). 
—A correction is applied to one of the author’s formule on this 
subject (compare this vol., ii, 24) which simplifies it and renders it 
more accessible to experimental investigation. G. S. 


Slow Combustion of Sulphur. Max Bopgystzin and WALTER 
Karo (Zeitsch. physikal. Chem., 1910, '75, 30-—47).—Ewan (Abstr., 1895, 
ii, 213) found that the rate of oxidation of sulphur is proportional to 
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the square root of the pressure of the oxygen, but the present authors 
have obtained entirely different results. 

The sulphur was heated at constant temperature (252°) with oxygen 
in a glass tube for definite intervals, the mixture of oxygen and 
sulphur dioxide transferred to a measuring vessel, and the proportion 
cf sulphur dioxide in the mixture determined by observation of the 
pressure before and after absorption of the sulphur dioxide with an 
iodine—potassium iodide solution. 

The rate of reaction is directly proportional to the pressure of the 
oxygen, and is roughly proportional to the surface of the sulphur. 
The rate increases in the ratio 1°87: 1 for a rise of temperature of 10°. 
From these observations the conclusion is drawn that the controlling 
reaction is a chemical one, which takes place in the adsorption layer on 
the surface of the sulphur. The excellent agreement of the velocity- 
coefficients shows that the sulphur dioxide, which must accumulate in 
the adsorption layer, has no influence on the reaction velocity, and the 
authors show that this can be reconciled with their view as to the 
mechanism of the reaction. 

At 159°, the temperature at which Ewan worked, the rate of 
oxidation of sulphur is extremely slow, and this observer must there- 
fore have measured some other reaction. His heated sulphur was 
near a soda-lime tube (used for absorbing the sulphur dioxide), and it 
is suggested that the sulphur distilled over to the soda-lime, forming 
polysulphides and thiosulphate, which were very rapidly oxidised by 
the oxygen. G. 5S. 


Specific Stereochemical Behaviour of Catalysts. Kasimir 
Fasano (Zeitsch. physikal. Chem., 1910, '75, 232—234. Compare this 
vol., ii, 599).—The point at issue between the author and Rosenthaler 
(this vol., ii, 232) requires further experimental investigation. 


G. 8. 


Dead Spaces. Rapwart Ep. Lizsecane (Zeitsch. angew. Chem., 
1910, 28, 2124—2125).—A small glass tube, open at both ends 
and filled with a 10% jelly containing sodium chloride, is immersed in 
a solution of silver nitrate. When the diffusion of the silver nitrate 
and the precipitation of silver chloride is complete, a clear space of 
several mm. is left in the centre of the tube, where no precipitation 
has occurred. It contains silver nitrate but no chloride. This “dead 
space” is due to the fact that the sodium chloride has diffused away 
to the places where precipitation of silver chloride has occurred. Such 
a “dead space” is not formed when the substance dissolved in the 
jelly is not diffusible, for example, when the jelly contains albumin 
and the tube is immersed in metaphosphoric acid. 

If the jelly contains potassium dichromate instead of sodium chloride, 
a “dead space” is still formed in the middle of the tube. The silver 
chromate deposit is not continuous, however, as in the case of silver 
chloride, but in the form of rings with clear spaces between (the 
ordinary Liesegang phenomenon). The latter clear spaces are not 
identical with the “dead space” in the centre of the tube, if a “dead 
space” is defined as one where no chemical reaction has taken place, 
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since silver chromate has been formed in them, and while in super- 
saturated solution has diffused to the places where precipitation has 
taken place. These results make it doubtful whether the phenomena 
observed by Liebreich (Abstr., 1891, 1150) are really due to the 
occurrence of ‘dead spaces.” 

The importance of these phenomena in connexion with, for example, 
the occurrence in many bones of zones poor in lime is pointed out. 


tT. &. F. 


Repeating Figures in the Atomic Weight Values. F. H. 
Lorine (Chem. News, 1910, 102, 228—229).—In the International 
Tables for 1911 there appears to be a tendency for the figure in the 
unit’s place to recur in the second place of the decimals, for example, 
Ag =107°87, Fe=55°85, but this may be accidental. G.&. 


A New Valve. Avec. Kumm (Chem. Zeit., 1910, 34, 1136).— 
A valve for preventing the return of water into vessels while being 
exhausted by the filter-pump is described. A glass rod is supported 
on the mouth of a vertical glass tube by means of an expansion covered 
with indiarubber. During suction the valve is raised, but if the pump 
is stopped, or if water returns, the rubber-covered expansion makes 
a tight joint with the tube. C. H. D. 


Modified Drying Tube. Epwin Dowzarpv (Amer. J. Pharm., 
1910, 82, 509—510).—By inserting a stopcock in the lower part of a 
Pelligot drying tube, the exhausted sulphuric acid may be removed 
and replaced with fresh acid by suction at the side-tube without 
dismounting connected apparatus. A small test-tube is suspended 
under the stepcock to catch drops of exuding acid. T. A. H. 


Extraction Apparatus. R. P. Nosie (J. Amer. Chem. Soc., 
1910, 32, 1533).—A form of apparatus for the extraction of substances 
by means of mixed solvents is described. It consists of a glass tube, 
the bottom of which is connected with a syphon tube, to the upper end 
of which a side-tube is attached. The substance to be extracted 
is contained in a cartridge, and the solvent is removed by actuating 


the syphon. The apparatus avoids the use of any stopcock. 
H. M. D. 


Lecture and Laboratory Apparatus. James A. ScHoFIELD 
(Austral. Assoc. Report, 1909, 167—172).—The following forms of appar- 
atus are described. I. Apparatus for showing the composition of nitrous 
and nitric oxides. Instead of the original method devised by Davy for 
heating sodium in the gas, the sodium is contained in a deflagrating 
spoon and fired electrically. The gas is confined in one limb of a 
manometer, the electrical connexions passing through a rubber cork 
at the top of the tube. II. Apparatus for the preparation of ammo- 
nium hydroxide solution, concentrated and dilute, from liquid ammonia. 
III. A rapid form of condenser for distilled water. Tle condenser is 
practically a reversed tubular boiler, nine }-in. tin tuves 1 ft. long 
forming the condenser. IV. A cheap demonstration balance. Fitted 
to the centre of the beam, and projecting above it, is a light aluminium 
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pointer, about 21 inches long, playing over a cardboard scale. This 
scale and pointer are turned towards the class, the ordinary scale and 

pointer being towards the lecturer. The aluminium pointer is counter- - 
balanced by a binding screw clamped on to the ordinary pointer. 

V. Nickel crucibles for the Laurence Smith method of determining 
alkalis in silicates. These crucibles are used for the decomposition of 

silicates with calcium carbonate and ammonium chloride, and give the 

same results as platinum ones. T. 8. P. 


Apparatus for Laboratories and Lecture Experiments. 
JOHANNES THIELE (Annalen, 1910, 376, 279—285).—Chlorinations and 
brominations, and also the detection of feeble fluorescence, can be 
accomplished very successfully in the light of an are lamp instead of 
in sunlight. Apparatus for the demonstration of the production of 
water in quantity from its elements and of the combustion of nitrogen 
are described, and also electrically heated filter funnels, boiling-point 
apparatus, etc. 

Many lecture experiments, in which the reagents are heated to boil- 
ing, can be performed in very much shorter time by placing a little of 
the not too dilute reagents in an upright cylinder and adding much 
boiling water. The hydrolysis of ferric alum, the formation and 
decomposition of copper hydride, the hydrolysis of carbonates and of 
sucrose, the decomposition of mercuric nitrate, and the hydrolysis of 
ferric chloride are thus readily demonstrated. C. 5S. 


Inorganic Chemistry. 


Preparation of Pure Hydrogen} Peroxide for Medical 
Purposes. OrtTo ScumaToutia (Pharm. Zeit., 1910, 55, 888—889).— 
The method used consists essentially of (1) solution of commercial 
barium peroxide in hydrochloric acid, phosphoric acid being added to 
precipitate metals such as iron ; (2) precipitation from the solution of 
hydrated barium peroxide by means of sodium hydroxide; and (3) 
preparation of the solution of hydrogen peroxide in the usual way by 
the addition of the hydrated barium peroxide to sulphuric acid. 

x. &. P. 


Formation of Hydrogen Peroxide. K. V. CHaAriTscHKoFF 
(J. Russ. Phys. Chem. Soc., 1910; 42, 900—904).—Papers prepared 


with cobalt naphthenate are very sensitive to hydrogen peroxide, 
turning from pink to olive-green (compare this vol., ii, 238). In bright 
sunlight or by a rise of temperature they become still more sensitive, 
it being possible to detect one part in 1,000,000 of water. 

Water containing oxygen when exposed to bright sunlight gives the 
hydrogen peroxide reaction after the following intervals: at 9—22°, 
after twelve days ; 19—31°, after eight days ; 20—41°, after seven days. 
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If the oxygen is replaced by air, no hydrogen peroxide is formed. In 
similar experiments with radioactive barium chloride, and also the 
nitrates of barium, lead, thorium, wianium, and bismuth, hydrogen 
peroxide was formed only in the presence of radioactive barium salt 
and of lead nitrate. When, however, the experiment was made in 
the dark, even radioactive barium produced a negative result ; it is 
therefore considered that it is not the radium emanation which 
induces the reaction 2H,0 = H,0,+ H,, but that the radium salt acts 
as a catalyst. 

Hydrogen peroxide is also formed on the surface of moist, 
porous substances, such as wood, asbestos, and so forth. Z. K. 


Formation of Hydrogen Peroxide in the Combustion of 
Detonating Gas. K. V. Cuaritscnkorr and Amparpanorr (J. Russ. 
Phys. Chem. Soc, 1910, 42, 904).—Using the cobalt naphthenate 
papers (compare preceding abstract), hydrogen peroxide was detected 
in the products of combustion of detonating gas, 0°000476 c.c. hydrogen 
peroxide being produced from the combustion of about 25 litres of 
hydrogen in oxygen. 

Hydrogen peroxide could not be detected in the combustion of 
benzene or of alcohol. Z. K, 


Colour of Iodine Solutions. Jozi H. Hivpepranp (Zeitsch. 
physikal. Chem., 1910, '74, 679—682).—The author answers some 
adverse criticisms of Waentig (this vol., ii, 117) on his and Glascock’s 
work on this subject (compare Abstr., 1909, ii, 225). In particular, 
the standard solution (for comparison purposes) was prepared by 
adding to the violet solution of known iodine concentration sufficient 
of the “active” solvent to be investigated to change the violet 
colour completely to brown, so that Waentig’s objection that the 
authors had assumed the colour of the additive compound to be the 
same for all the solvents used is not valid. G. 8. 


Solubility of “Insoluble” Sulphur (Sy). Apert Wicanp 
(Zeitsch. physikal. Chem., 1910, '75, 235—244. Compare Abstr., 1910, 
ii, 228).—When amorphous insoluble sulphur, Sy, is treated with 
carbon disulphide or carbon tetrachloride, a small proportion of it 
(usually not exceeding 3 per cent. with carbon disulphide) goes into 
solution, the proportion depending on the time of action, the tem- 
perature, and the nature of the solvent, but being independent of the 
amount of solvent. This is ascribed to a partial change of Sy to 
soluble sulphur, S,, under the influence of the solvent. Further, a 
small amount of Sy, under ordinary conditions less than 1 in 1000, goes 
into solution unaltered, probably in the colloidal form. 

The author maintains the accuracy of his figure, 118-95, for the 
melting point of monoclinic sulphur. G. 8. 


The Supposed Nitrososulphonic Acid of Raschig (Sabatier’s 
Nitrosodisulphonic Acid) and the Theory of the Lead 
Chamber Process. WILHELM Mancuor (Zcitsch. angew. Chem., 
1910, 23, 2113—2114).—Raschig’s theory of the lead chamber 
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process assumes the intermediate formation of nitrososulphonic acid, 
HO-NO-SO,H (compare Abstr., 1908, ii, 30), the solution of which 
in concentrated sulphuric acid has a blue colour; in more dilute 
acids there is a slight red colour. This blue colour is also produced 
by the action of a mixture of sodium nitrite and mercury on 
sulphuric acid, but disappears after a time, nitric oxide being 
evolved. 

The author finds that the solution of nitric oxide in pure sulphuric 
acid is colourless ; if, however, the sulphuric acid contains iron, a red 
coloration is produced. The red coloration observed by Raschig in 
some experiments of his (Abstr., 1905, ii, 23, 700), and also a solu- 
bility of nitric oxide in sulphuric acid considerably greater than that 
observed by the author, are due to the use of impure sulphuric acid. 
The “purple acid” from the Gay Lussac tower is nothing more than a 
solution of the ferrous or ferric sulphate compound of nitric oxide. 

The brown coloration produced by the solution of nitric oxide in 
an aqueous solution of ferrous —— is not due to the formation of 


ferrous nitrososulphonate, ON<g9> Fe, as assumed by Raschig, 


since the same colour is produced with ferrous chloride and ferrous 
hydroxide. The compounds formed contain one molecule of nitric oxide 
to one atom of iron, and are probably of the type NO-FeCl, (compare 
Abstr., 1907, ii, 93). For similar reasons it is probable that Raschig’s 
copper nitrososulphonate does not exist (compare this vol., ii, 956). 
Thus the existence of a nitrososulphonic acid has still to be proved. 


The same objections may also be raised to Sabatier’s nitrosodisulphonic 
acid. ya © A 


Revision of the Atomic Weight of Nitrogen. Exact 
Analysis of Nitrogen Tetroxide. Puiirre A. Guyer and G. 
DroveininE (J. Chim. Phys., 1910, 8, 473—514).—The atomic weight 
of nitrogen has been determined by decomposing weighed quantities of 
nitrogen tetroxide with incandescent iron wire. 

The possibility of obtaining pure nitrogen tetroxide for the purpose 
depends on the following considerations. Nitrogen trioxide is easily 
oxidised at the ordinary temperature to tetroxide. The tetroxide is not 
further attacked by oxygen, although it is oxidised by ozone; on the 
contrary, the pentoxide undergoes spontaneous decomposition into 
tetroxide and oxygen. The equilibrium between nitrogen tetroxide and 
nitric oxide plus oxygen has been determined, and the result shows 
that the dissociation of tetroxide is negligible under the conditions of 
experiment. The calculations are not affected by the question as to 
whether the formula of the tetroxide is NO, or N,O,. The vapour- 
pressure curves of nitric oxide, nitrogen tetroxide, and nitrogen 
trioxide (prepared by Baker’s method) were determined in an 
apparatus specially designed to protect the surface of the mercury by 
a buffer of air from corrosion by the tetroxide. The curves, which are 
in accord with those of Ramsay and Young, indicate that although the 
tetroxide should be easily separated from nitric oxide by distillation, 
the removal of trioxide would be difficult. Accordingly, the tetroxide 
was prepared by mixing purified and carefully dried nitric oxide with 
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excess of purified oxygen, and was distilled in a vacuum at least ten 
times in presence of free oxygen, precautions being taken to free the 
final product from dissolved oxygen. The absence of traces of trioxide 
was inferred from the colourless nature of the liquid product. 
Throughout the mainpulations, phosphoric oxide was used to exclude 
moisture. 

The decomposition apparatus consisted of an oval bulb placed with 
its major axis horizontal, and provided with a stopcock at the top and 
a tubulure for condensing the gas at the bottom. A spiral of iron 
wire which traversed the bulb could be heated electrically. It was 
prepared for use by alternate oxidation and reduction in a low pressure 
current of dry hydrogen. 

From one to two grams of dry nitrogen tetroxide of f. p. —9°6° 
were distilled into the bulb, and solidified in the tubulure by a freezing 
mixture. The bulb, having been evacuated and closed, was allowed to 
warm up, and weighed. After passing the current and removing the 
residual nitrogen by the pump, the bulb was weighed again. 

The mean of seven determinations gives 14-010 as the atomic weight 
of nitrogen, or neglecting the two first determinations, the remaining 
five give a mean value 14:009 (O=16). Considering the possible 
sources of error, the atomic weight could not be less than 14°005, and 
probably not less than 14-008. 

The values obtained are in good agreement with those deduced from 
analyses of nitrous oxide by Guye (14°0107) and analyses of nitric 
oxide by Gray (140097), but are opposed to those recently .calculated 
by Richards from analyses of silver nitrate, namely, 13-990 to 14:002. 
The authors consider that the various direct measurements of nitrogen- 
oxygen ratios are more trustworthy and agree better amongst them- 
selves than the indirect (silver) values, and that it would be reasonable 
to make the atomic weight of silver depend on the directly determined 
value for nitrogen, since this is supported by the physical constants of 
nitrogen. R. J.C. 


Formation of Nitric Oxide in the High Tension Arc. 
Fritz Haper, ApotF Koenia, and E. Piarou (Zeittsch. EHlektrochem., 
1910, 16, 789—796).—The apparatus and method of experiment have 
been described in ‘previous papers (Abstr., 1908, ii, 34, 940). Two 
sets of experiments were made. In the first set, the length of arc and 
the current (0°27 ampere) were kept constant, and the pressure of the 
air varied. The results show a very decided maximum yield at 
150 mm., the gas leaving the arc containing 8°16% of nitric oxide at 
this pressure. The second set was designed to determine the relation- 
ship between the energy consumed in the arc and the quantity of nitric 
oxide produced. Owing to the distortion of the voltage curve by the 
discharge through the gas, the curves of voltage and current are not in 
the same phase, which introduces some difficulty in the measurement of 
the energy used in thearc. The methods of measurement are described 
in detail. The best yield in twenty-four experiments with air at 
140 mm. pressure was 57 grams of nitric acid per kilowatt-hour, with 
3°4% of nitric oxide in the gas leaving the arc. T. E. 
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Formation of Nitric Oxide from Air by means of High 
Frequency, Alternating, Electrical Discharges. Fritz Haper 
and E. Puiatou (Zeitsch. Elektrochem., 1910, 16, 796—803).—The 
electrical measurement of the energy consumed in an unsteady arc 
produced by an high frequency, alternating current is impossible. 
The authors have, therefore, measured it by immersing the apparatus 
in which the discharge occurs in a calorimeter consisting of a Dewar’s 
tube filled with parafiin oil. The platinum resistance thermometer also 
serves as a stirrer, and the hot gases leave the discharge tube through 
a silver tube filled with silver filings, which is immersed in the oil and 
serves to cool them. The discharge takes place between platinum 
wires placed closed together at their lower extremities and diverg- 
ing at their upper ends. Good results are only obtained when con- 
siderable quantities ef energy are used in the arc, and when it is well 
spread out in a fan-shape. With a current of about 500 periods per 
second, and air at atmospheric pressure, the yield is as high as 54 grams 
of nitric oxide per kilowatt-hour; with about one hundred times higher 
frequency, slightly worse results were obtained (48°7 grams of nitric 
acid per kilowatt-hour), whilst diminishing the pressure to 387 mm. 
reduced the yield to about 20 grams. The lower yields are, however, 
ascribed to the tendency of the arc to hang to one spot on the platinum 
wires instead of travelling along them, and the authors think: that 
neither pressure nor frequency have any specific influence on the yield 
obtainable. T. £. 


Yield of Nitric Oxide in the Combustion of Air in the 
Cooled, Direct-current Arc. WitHetm HotwecH and ADOLF 
Kornie (Zettsch. Elektrochem., 1910, 16, 803—810).—An iron wire, 
2 mm. diameter, surrounded by a quartz tube served as cathode. The 
anodes were water-cooled, copper capillary tubes of from 0°5 to 3 mm. 
bore. The electrodes were usually placed 2 to 5 mm. apart, and the 
air was drawn off through the capillary tube by means of an air 
pump; the are is thus drawn into the cold capillary tube, and the 
greater part of its length, which varies with the rate at which the air 
flows, is within the tube. The cathode was not heated as in Holwech’s 
experiments with the same arrangement (this vol., ii, 578), but this 
had no effect on the results. The yields are always better when the 
capillary anode is vertically below the cathode, and the air, therefore, 
drawn downwards, than it is when their positions are reversed. The 
yield increases with the velocity of the air current (the percentage of 
nitric oxide in the gas, of course, decreases); with the 0° mm. 
capillary a yield of 74°3 grams of nitric acid per kilowatt-hour was 
obtained, using air, with 1°94% of nitric oxide in the gas, the arc 
taking 0:29 ampere at 290 volts. ‘The best results were obtained: with 
the 2 mm. capillary tube, 84°8 grams of nitric acid per kilowatt hour 
being reached with 2°3% of nitric oxide in the gas, a current of 0:2 
ampere, and 280 volts. Attempts to concentrate more energy into the 
arc gave worse results ; reversing the poles and using alternating 
current also were less successful. 
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Formation of Nitric Oxide from Air in the Arc under 
Pressure. Fritz Haper and WitHEeLM Hoiwecu. (Zeitsch. Hlektro- 
chem., 1910, 16, 810—813).—The arc is formed in a vertical steel tube 
between a cooled copper cathode and an iron anode placed respectively 
at the top and bottom of the tube. The air is blown in at the bottom 
tangentially to the walls of the tube. In one arrangement, cold air 
was used, in another it was heated by passing over the outside of the 
steel tube before entering it. With the first arrangement, 0°55 to 1°5 
ampere at 700 to 2075 volts were used, and pressures varying from 2 to 
21 atmospheres. The best yield was 76 grams of nitric acid per 
kilowatt-hour with 2 atmos. pressure and 0°36% of nitric oxide. The 
same yield was obtained at 11 atmos. with only 0°29% of nitric oxide 
in the gas, With pre-heated air, using currents of 0°5 to 0°6 ampere 
and 1200 to 1460 volts, the yields were better, 82°5 grams of uaitric 
acid per kilowatt-hour being obtained with 4 atmos. pressure and 
076% of nitric oxide. At higher pressures, the yields were rather 
lower. T. E. 


Formation of Nitric Oxide during the Combustion of 
Hydrogen. <A. Wotoxitin (Zeitsch. LHlektrochem., 1910, 16, 
814—826).—The experiments of Haber and Coates (Abstr., 1909, 
ii, 997) on the formation of nitric oxide during the combustion of 
carbon monoxide in mixtures of oxygen and nitrogen are extended to 
hydrogen, using the same apparatus and methods of experiment. The 
results are very similar; the combustion of hydrogen in air at the 
ordinary pressure yields no nitric oxide; when the pressure is 
increased to 20 atmospheres or more, about 0°3 mol. of nitric 
oxide is formed per 100 mols. of water. With a mixture of equal 
volumes of oxygen and nitrogen, the yield is small at low pressures, 
but increases with the pressure, nearly 3 mols. of nitric oxide per 
100 mols. of water being obtained at 15 atmos. pressure. Further 
increase of the pressure up to 50 atmos. produces but little further 
increase in the yield. A mixture of oxygen and nitrogen with 80% of 
the former behaves in much the same way as the mixture of equal 
volumes. The theoretical calculation of the yield, made in the 
manner adopted by Haber and Coates, indicates a maximum yield 
of about 4 mols. of nitric oxide per 100 mols. of water, using a 
mixture of equal volumes of oxygen and nitrogen ; the actual yields 
are less than the theoretical ones, whereas Haber and Coates obtained 
the opposite result with carbon monoxide. T. E. 


The Behaviour of Nitrous Gases towards Water and 
Aqueous Alkalis. Fritz Forrster and J. Buicu (Zeitsch. angew. 
Chem., 1910, 23, 2017—-2025. Compare Abstr., 1908, ii, 941, 1031). 
—The rate of oxidation of nitric oxide by air under different con- 
ditions has been determined by absorbing the product in sodium 
hydroxide and determining the ratio of nitrite to nitrate formed. 

In the authors’ apparatus, the gases issuing from the large oxidation 
chamber pass through two vessels containing water, after which the 
mixture contains nitric oxide as well as peroxide. The third vessel 
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contains sodium hydroxide. Lengthening the path between the water 
and alkali increases the completeness of the oxidation, but no improve- 
ment is brought about by interposing heated glass spirals. Experi- 
ments in which air and nitric oxide pass together into a heated vessel 
containing broken glass show that the reaction 2NO+0,=2NO, 
proceeds less rapidly as the temperature rises. This result has also 
been observed by Bodenstein, and is best explained by the assumption 
that a molecular oxide is first formed: NO+0, —> NO-O,, NO-O, + 
NO —> 2NO, (compare Raschig, Abstr., 1907, ii, 455). 

The experiments also show that alkalis absorb nitrogen trioxide 
more rapidly than nitrogen peroxide. It appears probable that in a 
partly oxidised mixture the equilibrium NO+NO, — N,0, exists, 
although the quantity of trioxide is small, and that the water absorbs 
the gases in this form (compare Le Blanc, Zeitsch. Hlektrochem., 1906, 
12, 544). When pure liquid nitrogen trioxide is added to sodium 
hydroxide solution at -— 22°, it is instantly absorbed, whilst liquid 
nitrogen peroxide only reacts slowly. C. H. D. 


The Reduction of Nitrosyl Chloride. Humpurey O. Jones and 
J. K. Matuews (Proc. Camb. Phil. Soc., 1910, 15, 529—530).—When 
nitrosyl chloride and ethyl mercaptan react in ethereal solution at 
— 80°, small quantities of hydroxylamine hydrochloride are formed. 
The action of other reducing agents on nitrosyl chloride has therefore 
been studied, but the formation of hydroxylamine hydrochloride has 
only been observed when nitrosyl chloride and hydrogen are passed 
over reduced platinum, cooled in a freezing mixture. Even in this 
case the hydroxylamine hydrochloride only forms 59% of the ammonium 
chloride produced. When the contact substance is nickel, the 
product is ammonium chloride. 

With palladium, the products at the ordinary temperature are 
palladium chloride, nitric oxide, and nitrogen ; at higher temperatures 
ammonium chloride is formed. 

Hydrogen sulphide and nitrosyl chloride interact at a low tempera- 
ture in ether or light petroleum, the principal reaction being 

NOC] + 3H,S = NH,Cl+ H,0 +38. 
C. H. D. 


Presence of a Small Quantity of Carbon Monoxide in the 
Atmosphere of Coal Mines. P. Manter and J. Devnet (Compt. 
rend., 1910, 151, 645—647. Compare this vol., ii, 607 ; Boudouard, 
Abstr., 1909, ii, 234).—-Carbon monoxide has been found to occur in 
the air of well-ventilated coal mines to the extent of about 0:002% by 
volume ; the maximum amount found was 0°004%. lIodic anhydride 
was employed to estimate the carbon monoxide, and precautions were 
taken to avoid the influence of traces of dust or unsaturated hydro- 
carbons. W. O. W. 


Silicates with Linked Silicon Atoms. WitHetm Mancunort (Ber., 
1910, 48, 2603—2604).—In his lecture before the German Chemical 
Society (this vol., ii, 780), W. Pukall represents the constitution of 


OH-Si*0-0- Al(OH 
tie *, there being a double linking 


“ kaolin-acid ” as rT 
OH'Si-0-0-Al(OH), 
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between the two atoms of silicon. A similar constitution is given to 
kaolin. 

The author points out that such substances should evolve hydrogen 
when treated with hydrofluoric acid, or with hydrofluoric acid followed 
by alkali (compare Abstr., 1905, ii, 165; 1908, ii, 46), and that 
therefore the above formula is an impossible one. Moreover, the 
doubly linked atoms of silicon would indicate that a reduction of 
silicic acid had taken place in the preparation of the compound, 
whereas no reduction could take place according to the method of 
preparation described by Pukall. Such a linking would be broken by 
the action of alkali and not be stable, as postulated by Pukall. 

z. @..2. 


Preparation of Argon. Grorcres CLAupE (Compt. rend., 1910, 
151, 752—753).—Details are given of a laboratory method for 
preparing argon at the rate of 2—3 litres per hour. The compressed 
oxygen of commerce, when obtained from liquid air, contains over 3% 
of argon, and is a convenient source of this element. The oxygen is 
absorbed by reduced copper, and the small amount of nitrogen by 
heated magnesium. W. O. W. 


Determination of the Velocity of Sound in Potassium 
Vapour and the Monatomicity of its Molecules. Wi tHeLm 
Wenz (Ann. Physik., 1910, [iv], 33, 951—970).—Measurements of the 
velocity of sound in potassium vapour have been made by Quincke’s 
resonance method at 850°. The vapour was contained in a steel tube 
surrounded by a wider porcelain tube, which was heated electrically. 
The one end of the steel tube was closed by a thin mica plate serving 
as a vibrating resonance diaphragm. In order to obtain satisfactory 
results with this at the high temperature, it was found necessary to 
protect the inner surface with a thin layer of silver. The other end 
of the tube was formed by a piston which could be moved up and 
down, and by this means the length of the column of vapour could be 
varied. The distances between successive positions in which resonant 
vibration was obtained were determined, and compared with the 
corresponding lengths for air. The measurements give 1°77 for the ratio 
of the specific heats. From this, the author concludes that the vapour 
of potassium consists of monatomic molecules. H. M. D. 


Equilibrium in the System: Potassium Iodide, Iodine, and 
Aqueous Alcohol. Carvers L. Parsons and H. P. Coruiss (J. Amer. 
Chem. Soc., 1910, 32, 1367—1378).—The solubility of iodine and potass- 
ium iodide in aqueous-alcoholic solutions containing varying amounts 
of potassium iodide and iodine respectively has been measured at 25°. 
In an alcohol-water mixture containing 60% of alcohol, two solubility 
curves are obtained, which intersect at a point corresponding with a 
solution containing 20°0% of potassium iodide and 72°5% of iodine. 
Similar results were obtained with a solvent containing 40% of alcohol, 
the point of intersection of the two curves corresponding in this case with 
225% of potassium iodide and 70°8% of iodine. The limiting solutions 
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indicated are those which are simultaneously saturated with respect to 
iodine and potassium iodide. The solubility data afford no evidence of 
the formation of solid polyiodides, and the absence of these has been 
confirmed by analyses of the solid phases in contact with the saturated 
solutions. 

The question of the existence of polyiodides in solution is discussed 
and experiments are described which show that the iodine and potass- 
ium iodide in an aqueous solution of these substances can be partly 
separated by diffusion. These results are interpreted as indicating 
that polyiodides are not formed to any appreciable extent. The 
increased solubility of iodine in an iodide solution as compared with 
pure water is attributed to the high solvent power of the dissolved 
solid. H. M. D. 


Sodium Tellurides. Giovanni Petiini and E. Quercien (Atti RK. 
Accad. Lincei, 1910, [v], 19, ii, 350—356. Compare Tibbals, Abstr., 
1909, ii, 728).— With a view to throwing further light on the analogy 
between tellurium, sulphur, and selenium, the authors have investigated 
the sodium tellurides by thermal methods. The cooling curves of 
mixtures of the two elements were observed in an atmosphere of 
nitrogen, a quartz vessel being employed,and the temperatures measured 
by means of a platinum and platinum-rhodium couple. The results 
obtained are also exhibited in a curve, from which it follows that 
under the conditions of the experiment three compounds can exist, 
namely, Na,Te, Na,Te,, Na,Te,. Only the first melts unchanged. It 
is whitish 1n colour, but rapidly darkens in the air, and is very 
deliquescent. The other two have a grey, metallic aspect. In these 
circumstances it was not possible to obtain the compound Na,Te, 
prepared by Tibbals (Joc. cit.). The formule of these tellurides differ 
from those of the selenides (compare Mathewson, Abstr., 1907, ii, 682) 
and sulphides, except in the case of the type Na,Te. R. v. 8. 


The Equilibrium Diagram of the Silver-Sodium Alloys. 
E. Quercien (Zeitsch. anorg. Chem., 1910, 68, 301—306).—Sodium 
does not react appreciably with silver below 700°. The alloys may be 
prepared in all proportions by fusion in a current of nitrogen, and 
separation into two liquid layers does not take place. The freezing- 
point curve falls rapidly at first, then slowly, and then, from 90 atomic 
% Na, very rapidly. The eutectic point lies not more than 0°1° below 
the freezing point of sodium. Solid solutions of sodium in silver are 
formed up to 13 atomic % Na. C. H. D. 


Photo-Halides. I. Wutiem Reivers (Chem. Weekblad, 1910, 7, 
961—-973).—Crystalline photo-chlorides of silver have been prepared 
by crystallising silver chloride from dilute aqueous solutions of 
ammonia in presence of sunlight. The crystals were indigo-blue in 
colour, the depth of tint depending on the intensity of the light and 
the duration of the crystallisation. The darkest crystals contained 
about 1% of free silver. Exposure under blue glass during crystal- 
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lisation did not affect the colour of the resulting crystals, but with 
green or yellow glass the tint was much lighter, and with red glass 
colourless crystals were formed. During exposure to light for several. 
days, the colour of the crystals changed to reddish-brown, and they 
became opaque. Longer exposure to light produced a grey colour with 
metallic lustre. These colour changes are caused by superficial reduction 
to metallic silver. The free silver present in the photo-chloride is in 
the colloidal state. 

Crystallisation from a solution of colloidal silver was effected by 
addition of a small proportion of formaldehyde to a saturated solution 
of silver chloride in ammonia (44), slow reduction to a colloidal 
solution of silver taking place. In transmitted light, the resulting 
crystals were light yellow to reddish-brown in colour, whilst in reflected 
light they were yellow, chocolate-brown, or green. They did not 
contain more than 1—2% of free silver. In diffused sunlight, they 
changed slowly in colour from yellow to indigo-blue, with production 


of intermediate shades of red, reddish-violet, and violet-blue. 
A. J. W. 


The So-called Emulsion of Silver Iodide. Joun K. THum 
(Amer. J. Pharm., 1910, 82, 507—508).— When silver nitrate reacts 
with potassium iodide dissolved in a solution of egg-albumin, the 
greater part of the precipitated silver iodide is maintained in colloidal 
solution. Irish moss mucilage gives fairly good results as a substitute 
for egg-albumin. 

Solutions of gelatin (0°1—0°5%) in water also give good sus- 
pensions. In this medium the precipitates at first fall to the bottom 
of the flask, but permanent, almost perfect suspension can then be 


obtained by agitation, and the suspension improves on keeping. 
2. ae 


The Tellurides of Silver. Giovanni PELLINI and E. QuEeRcIcH 
(Atti R. Accad, Lincei, 1910, [v], 19, ii, 415—421).—The mixtures of 
tellurium and silver are melted in a current of nitrogen. The 
freezing-point diagram indicates the formation of two compounds, 
AgTe and Ag,Te, the first being marked by a break in the curve at 
444°, and the second by a maximum at 959°. There are two eutectic 
points, at 351° and 33°3 atomic % Ag, and at 872° and 86 atomic % Ag 
respectively. The compound AgTe undergoes a transformation at 
412°, but a polymorphic change of Ag,Te, which is identical with the 
mineral hessite, is not observed. 

The alloys are crystalline and metallic in appearance, changing from 
grey to white as the silver increases. The brittleness diminishes from 
tellurium to silver. C. H. D. 


The Absorption of Bromine by Lime. W. A. R. Wks (Proc. 
Camb. Phil. Soc., 1910, 15, 526—528).—Solutions of bromine in’ 
carbon tetrachloride react with slaked lime with the formation of a 
brown product. Using weak solutions of bromine, the concentration 
of the bromine in the lime increases with the concentration of the 
solution, the ratio C,/C,'* being sensibly constant, pointing to the 
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formation of an adsorption product. With more concentrated solutions 
of bromine, the quantity taken up is independent of the concentration, 
and the ratio Ca(OH), :Br=4°42:1, indicating the formation of a 
compound. With dry slaked lime, the ratio soon becomes constant at 
14°9:1, the equilibrium concentration of bromine being thus much 
lower, a result similar to that observed with bleaching powder. The 
colour of the product increases until the constant concentration is 


reached. C. H. D. 


Anhydrous Sulphates. G. Catcaeni and G. Manorni (Alti R. 
Accad. Lincei, 1910, [v], 19, ii, 422—427).—The double sulphates of 
calcium and the alkali metals have been studied by D’Ans (Abstr., 
1909, ii, 401). The freezing-point curve of mixtures of calcium 
sulphate and sodium sulphate has now been determined. Pure calcium 
sulphate decomposes so readily at 1000° that its freezing point cannot 
be determined, but extrapolation of the curve gives 1375°. Sodium 
sulphate melts at 887° and undergoes a polymorphic change at 234°; 
this transformation is not observed in mixtures containing more 
than 7% of calcium sulphate. The curve has a single maximum at 
949°, corresponding with the compound 3Na,SO,,CaSO,, an analogue 
of vanthoffite, 3Na,SO,,MgSO,. The eutectic point is at 917° and 51% 
Na,SO,, corresponding with the composition of the mineral] glauberite. 
It is possible that other double salts may exist at lower temperatures, 
especially glauberite and the pentacalcium sulphate. 

Between 73% and 82°6% of sodium sulphate, two liquid layers are 
formed. C. H. D. 


[Calcium Silicides.] Apatpert Kotp (Zeitsch. anorg. ,Chem., 
1910, 68, 297—300).—A reply to Hinigschmid (this vol., ii, 503) 
maintaining the accuracy of the author’s formule for the calcium 
silicides (this vol., ii, 35). C. H. D. 


The Temporary Hardness of Water. Hermann Nott (Zeitsch. 
angew. Chem., 1910, 23, 2025—2029. Compare Abstr., 1908, ii, 435). 
—The solubility of calcium carbonate in water free from carbon 
dioxide is lessened by the presence of magnesium carbonate. Experi- 
ments are described to determine the influence of magnesium salts and 
of organic substances on the temporary hardness, but without definite 
result. C. H. D. 


Preparation of Crystalline Strontium. Anrormne Guntz and 
Gatuiot (Compt. rend., 1910, 151, 813).—A mixture of an- 
hydrous strontium oxide with the calculated amount of aluminium 
is heated for four hours at 1000° in a steel tube (10 cm. long, 3 cm. 
diam.), which is placed in an evacuated porcelain tube. On cooling, 
the inner tube is found to be coated with silver-white crystals of 
strontium containing 99°4% of the metal. The product has D 2°63, 
and the yield is 75% of the theoretical. Ww. O. W. 


Solubility of Strontium Nitrate and Strontium Hydroxide 
in the Presence of Each Other. Cares L. Parsons and C. L. 
Perkins (J. Amer. Chem. Soc., 1910, 32, 13887—1389).—The solubility 
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data obtained at 25° can be represented by means of two curves 
intersecting at a point which gives the composition of the solution 
saturated with respect to both substances. This solution contains 
1-76 parts of strontium oxide and 81°06 parts of strontium nitrate per 
100 parts of water. The curves are quite similar to those obtained in 
the case of barium nitrate and barium hydroxide (compare following 
abstract), and show that no basic nitrates of strontium are capable of 
existence at 25°. H. M. D. 


Solubility of Barium Nitrate and Barium Hydroxide in the 
Presence of Hach Other. Cuarues L. Parsons and H. P. Corson 
(J. Amer. Chem. Soc., 1910, 32, 1383—1387).—These measurements 
were made to ascertain whether a basic barium salt analogous to the 
calcium salt, CaO,Ca(NO,),,34$H,0, is capable of being obtained. 

The graphical representation of the solubility data for 25° gives two 
curves meeting at a point corresponding with a solution which con- 
tains 5-02 parts of barium oxide and 11°48 parts of barium nitrate in 
100 parts of water. This solution is saturated with respect to both 
Ba(OH),,8H,0 and Ba(NO,),. The saturated solutions of the two 
substances separately contain respectively 4°29 parts of barium oxide 
and 10°30 parts of barium nitrate per 100 parts of water. The solu- 
bility of each substance is increased in presence of the other. The 
data show that basic nitrates of barium are not formed at 25°. 

H. M. D. 


The Action of Solutions of Borax on Zinc Salts. FRiepRicu 
BorcuHers (Zeitsch. anorg. Chem., 1910, 68, 269—291).—The compo- 
sition of the precipitate obtained from borax and zinc salts is very 
variable. The possible equilibria have now been studied in detail. 
The reaction may be expressed thus : 

_ [B,0,"][H,0}[Zn""] = {H,BO,}[Zn(BO,),] 

The borax is employed in most of the experiments as a saturated 
solution, but also occasionally in the solid form or as a supersaturated 
solution. For the analysis, a part of the filtrate is precipitated with 
sodium carbonate to remove zinc, neutralised with standard hydro- 
chloric acid with methyl-orange as indicator, and after boiling to 
remove carbon dioxide, glycerol is added, and the solution is titrated 
with potassium hydroxide, using phenolphthalein as indicator. 

Boric acid does not react with zinc oxide or hydroxide to form 
solid zine borate, although some zinc goes into solution, but boric acid 
and zinc carbonate react readily. 

The largest yield of zinc borate is obtained by adding a concentrated 
solution of a zine salt to a slight excess of saturated borax solution. 
The maximum proportion of borax thus precipitated as zinc borate is 
38°6%, using solid zine sulphate. Higher results are obtainable from 
supersaturated borax solution or solid borax. An excess of zine salt 
diminishes the yield, complex zinc salts being formed. Indifferent 
salts have a similar effect, a large excess of magnesium chloride, for 
instance, preventing precipitation completely. 

If the hydrolysis of the borax is checked by the addition of boric 
acid, the whole of the borax, and even a part of the added boric acid 
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may be precipitated by means of a zine salt. Borax does not produce 
any precipitate with sodium zincoxide, but by addition of only small 
quantities of sodium hydroxide the precipitation is rendered more 
complete. If the zinc borate is removed by filtration, and an excess of 
sodium hydroxide, followed by zinc sulphate, is added to the filtrate, 
a further precipitate is obtained, and this process may be repeated 
until 94% of the borax has been converted into zine salt. Sodium 
carbonate has less effect than sodium hydroxide, and the addition of 
sodium chloride or sulphate then modifies the reaction. 
Manganous salts behave similarly to zinc salts. C. H. D 


Hydrates of Cadmium Nitrate. Axexis M. Vasixierr (J. Russ. 
Phys. Chem. Soc., 1910, 42, 562—567).—Cadmium nitrate, which 
crystallises from aqueous solution with 4H,O, can be obtained, like the 
corresponding silver salt, in the anhydrous state by the evaporation of 
the hydrate. Contrary to Funk’s statement (Abstr., 1899, 11, 209), no 
salt with 2H,O or 6H,O could be obtained. At low temperatures, 
however, a salt with 8H,O was produced. The anhydrous salt melts 
at about 350°, and dissolves in water with development of much heat. 
The solubility curve of the anhydrous salt, Cd(NO,),, in the hydrate, 
Cd(NO,),,4H,O (investigated in the solid condition in Flawitsky’s 
apparatus: Abstr., 1909, ii, 886), has a break beyond the m. p. of the 
hydrate, 59°5°, descending to 44°5°, which is the eutectic point of the 
mixture, and corresponds with the composition Cd(NO,),,2°65H,0O ; 
the curve then rises continuously to the m. p. of the anhydrous salt, 
about 350°. Z. K 


The Binary and Ternary Alloys of Cadmium, Bismuth, . 
and Lead. Wiuiiam E. Bartow (J. Amer. Chem. Soc., 1910, 32, 
1390—1412).—From observations of the rate of cooling of the molten 
alloys, the author has determined the freezing-point curves for the 
pairs of metals: lead—cadmium and lead-bismuth. By combination of 
these results with the data obtained in experiments on alloys contain- 
ing the three metals, the solidification diagram for the ternary system 
has been deduced. 

Lead and cadmium give rise to two curves intersecting in a eutectic 
point, which corresponds with 82°6% of lead and a temperature of 
247-3°. On the cadmium side, the form of the curve points to a 
slight solubility of lead in solid cadmium, and on the lead side, 
cadmium appears to dissolve in the solid lead to the extent of 
about 3%. 

Lead and bismuth yield a similar diagram, the eutectic temperature 
being 124-3—1]24-8°, and the composition corresponding with 565% 
of bismuth. On the bismuth side, the data indicate that bismuth 
dissolv: s in solid lead to the extent of about 11%. 

From the very numerous observations which have been made with 
alloys containing the three metals, a triangular diagram has been 
constructed. The ternary freezing point is sharply defined at 
91-4—91°5°, and the composition of the ternary eutectic is given as 
40°2% lead, 51°65% bismuth, and 8°15% cadmium. H. M. D. 
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Equilibria in the Precipitation of Lead Hydroxide. Watrer 
Herz (Zeitsch. anorg. Chem., 1910, 68, 421—424).—When lead oxide 
is shaken with an alkali halide and water, the whole mass becomes 
pasty, and it is therefore necessary to approach the equilibrium from 
the uther side. The formation of basic salts may be left out of con- 
sideration. The constant [PbCl,|/KOH}?/[KCI? is found to be 
0.00073, and for the corresponding reactions with ammonia and 
methylamine, 0:00082 and 0:00066 respectively. The solubility of lead 
hydroxide is calculated to be 0°93 x 10~¢. c 3. ®@. 


Basic Lead Carbonates. Lezoproip Fak (Chem. Zeit., 1910, 34, 
937—938).—When lead carbonate is shaken with a solution of basic 
lead acetate, three parts of carbonate withdraw two parts of oxide from 
solution, as shown by titration, but the washed precipitate always 
contains too much carbonate for the formula. If boiled with the basic 
lead acetate solution, the ordinary basic carbonate, 2PbCO,,Pb(OH),, is 
obtained. 

Crystalline and amorphous lead carbonates differ in their chemical 
behaviour. Thus, whilst the crystalline compound reacts readily with 
lead oxide in presence of lead acetate, the amorphous modification 


only reacts very slowly. The formule co<P>Pb and 


PEO >C<O>C<C>Pb 
are proposed for the two modifications, and a similar polymerisation is 
assumed in the case of white lead. Structural formule for the basic 
carbonates are proposed. 
Hydrogen sulphide only reacts very slowly with crystalline white 
lead, but rapidly with the amorphous variety. C. H. D. 


Solubility of Lead Sulphate and Lead Chromate, and of 
Mixtures and Oil Colours Containing the two Salts in Dilute 
Hydrochloric Acid. The Eqwlibrium between Chromate and 
Dichromate in Solution. Kart Beck and Pu. Stecmiuuer (Arb. 
K. Gesundh.-Amt, 1910, 34, 446—483).—Measurements have been 
made of the solubility of lead sulphate and lead chromate in 0°11-* to 
0°6NV-hydrochloric acid at 18°, 25°, and 37°. » The data for lead sulphate 
show that, at constant temperature, the solubility is approximately 
proportional to the concentration of the hydrogen ions. In the case 
of lead chromate, the solubility in the more dilute solutions is nearly 
proportional to the hydrogen ion concentration, but in the more con- 
centrated solutions it is more nearly proportional to the square of the 
concentration of these ions. The increase in solubility with rise of 
temperature is linear for both salts, the increase per 1° being 2°1% 
for the sulphate, and 3°5—4% for the chromate. 

The equilibria in the solutions have been examined theoretically, and 
it is shown that the observed differences in the dependence of the 
solubility of the two salts on the concentration of the acid is due to the 
formation of dichromate ions in accordance with the equation : 

2HCr0,’ = Cr,0," + H,0. 
In acid solutions less concentrated than 0°3 y, the effect of this change 
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is not very marked, but in the stronger solutions it results in a 
considerable increase in the ‘amount of lead chromate dissolved per 
mol. of acid present. In connexion with the analysis of the 
equilibrium in solution, measurements were made of the solubility 
of lead sulphate in 0°1 to 0°4/-solutions of sodium chloride and 
nitric acid, and of lead chromate in 0°1 to 0°6N-nitric acid. 
From these data the following equilibrium constants are calculated : 
[H*)}.[CrO,”}/[HCr0,’] = 3-7 x 10-7, [H"}?.[Cr0,”}?/[Cr,0,"] = 3°4 x 
10-8, [H"|[Cr,0,"]/[HCr,0,"]=1:0x 103, = [HCr0,'}?/[Cr,0,”] = 2°5. 
Data are also recorded showing the quantities of lead dissolved by 
0-1 to 0°-4N-hydrochloric acid solutions in presence of both sulphate 
and chromate, and these are supplemented by observations showing the 
rate at which oil colours containing these two substances are attacked 
by dilute hydrochloric acid solutions. H. M. D. 


The Ternary System Copper—Antimony-Bismuth. Nicoia 
ParRAvANo and E, Viviant (Atti R. Accad. Lincei, 1910, [v], 19, 
ii, 343—449. Compare this vol., ii, 956).—In this paper are given 
the results obtained in the examination of the ternary system 
Cu,Sb-—Cu-Bi, the second of the two systems into which the system 
Cu-Sb-Bi resolves itself. The diagram constructed from them differs 
from that which was deduced on general grounds, because both copper 
and bismuth and Cu,Sb and bismuth form eutectics which practically 
coincide with bismuth. Photomicrographs of some typical alloys are 
given. In conclusion, the space of miscibility in the liquid state is 
discussed, the limits of the space in the two systems being obtained 
by analysis of the two layers in equilibrium at about 670°, which is 
very near the initial temperature of solidification of alloys in that 
region. Uniting the two systems Cu,Sb—Cu-Bi and Cu,Sb-Sb-Bi in 
one diagram, it then becomes possible to exhibit on it the closed curve 
representing the boundary of the space of miscibility. All alloys 
within the curve separate into two layers, whilst those outside it are 
miscible in all proportions. R. V.8. 


Action of Chlorine in Carbon Tetrachloride Solution and of 
Carbon Tetrachloride on Metallic Oxides. Arraur MicHar. 
and ARTHUR Murpay, jun. (Amer. Chem. J., 1910, 44, 365—384).— 
This investigation was undertaken originally with the object of 
ascertaining the relation between the position of metals in the 
periodic system and the behaviour of their unsaturated oxides towards 
chlorine. 

The following experiments were made with a 10% solution of dry 
chlorine in carbon tetrachloride. With ferrous oxide, a violent action 
occurs, even when the chlorine solution is cooled to —18°, with 
formation of ferric oxide and chloride: 6FeO + 3Cl, = 2Fe,0, + 2FeCl,. 
Manganous oxide reacts less violently ; nickelous oxide reacts readily 
at the ordinary temperature, but the reaction is not complete for a 
considerable time ; in the case of cobaltous oxide, the mixture must 
be heated at 100° in a sealed tube in order to complete the reaction. 
These reactions may be representel by the general equation: 3MO+ 
Cl,=M,0,+ MCI,. Stannous oxide reacts violently with the solution, 
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with formation of stannic chloride and a light brown oxide, probably 
identical with the oxide, SnO,20Sn0,, obtained by Schiff (Annalen, 
1861, 120, 52) by treating stannic acid with a solution of stannous 
chloride. Cuprous oxide requires to be heated at 250° with the 
solution in order to effect a reaction ; cupric oxychloride, Cu,OCl,, is 
thus obtained as a dark brown, amorphous powder. Antimony 
trioxide reacts with the chlorine solution at 100° in a sealed tube in 
accordance with the equation: Sb,O, + 3CC1, + 2Cl, = 2SbCl, + 3COCI.,. 
In the case of silver oxide, the following reaction takes place at the 
ordinary temperature: Ag,0+Cl,+CCl,=2AgCl+COCI,+Cl,. The 
chlorine evidently behaves as a catalyst, since when the oxide is 
heated with carbon tetrachloride in the absence of free chlorine, 
carbonyl chloride is not produced until a temperature of about 250° is 
reached. Lead oxide reacts with the solution at 100° in accordance 
with the equation: 2Pb0+Cl,=PbO,+PbCl,. Mercurie oxide, 
although reacting readily with chlorine gas, even at 0°, is not affected 
by a solution of chlorine in carbon tetrachloride unless the mixture is 
heated at 100° in a sealed tube ; the products thus obtained consist of 
mercuric chloride and some basic chlorides. 

When molybdenum dioxide is heated with carbon tetrachloride in a 
sealed tube at 250°, it is converted into the tetrachloride. Molyb- 
denum trioxide reacts with carbon tetrachloride at 280° with 
formation of the pentachloride. When the trioxide is heated with a 
solution of chlorine in carbon tetrachloride at 200°, the product 
consists of a yellowish-green oxychloride mixed with unchanged 
trioxide ; at 225°, a mixture of yellow and green compounds is 
obtained, probably consisting of the dioxy-dichloride and the oxytetra- 
chloride ; at 240°, the pentachloride is produced. The pentachloride is 
also obtained when the oxide, Mo,O,, is heated with carbon tetra- 
chloride at 240°. When tungsten trioxide is heated with the chlorine 
solution, the oxychloride, WOCI, is formed at 240°, and the hexa- 
chloride at 280°; in the absence of free chlorine, reaction does not 
occur at 240°, but at 280° the hexachloride is produced. Uranium 
dioxide, if heated with carbon tetrachloride at 250°, yields the tetra- 
chloride, whilst the oxides UO, and U,O,, when heated at the same 
temperature, give the pentachloride. E. G. 


Diffusion Phenomena of the Alums. Cuaruzs L. Parsons and 
W. W. Evans (J. Amer. Chem. Soc., 1910, 32, 1378—1383).—Solu- 
tions of alum, when allowed to undergo diffusion into distilled water 
through a parchment or agar-agar diaphragm, are more or less com- 
pletely separated into the component simple sulphates. Similar results 
were obtained at 25° and at 0°. The separation is more complete in 
the case of the chrome alums than in that of the aluminium alums. 
The authors draw the conclusion that the dissolved alums are more or 
less completely resolved into the simple sulphates. H. M. D. 


Composition of Some Greek Vases. WiLLiAm Foster (J. Amer. 
Chem. Soc., 1910, 32, 1259—1264).—A study has been made of the 
nature and composition of the black glaze of vases of the black- 
figured and red-figured Attic styles and the red glaze of the Mycenzan 
style. 
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The black colour of the glaze of fragments of some Greek vases was 
found not to be due to manganese, as has been suggested, but to the 
presence of ferrous iron, probably existing as silicate. 

The red colour of the glaze of a fragment of a Mycenzan vase was 
found to be due to the presence of ferric iron. 

A fragment of a vase of the Mycenzan style has been analysed, and 
the results are compared with those recorded for Attic and Campanian 
pottery. The Mycenean pottery contains considerably less silica and 
much more lime than the other varieties, and yields a large quantity 
of carbon dioxide. The percentage of aluminium is about the same in 
each case, but the Campanian ware contains about twice as much 
ferric iron as the Mycenzan and Attic. The amount of magnesium is 
about the same in the Mycenzan and Attic varieties, but is much 
less in the Campanian. E. G. 


The Structure of Cast Iron in the Graphitic Condition. 
Orto KrounkeE (JMetallurgie, 1910, '7, 674—679).— When cast iron is 
transformed into the “ graphitic”? condition by corrosion, the ferrite 
is removed from the pearlite, whilst cementite and iron phosphide 
remain unaltered. The graphite retains its position in the mass, but 
is partly converted into a white or grey substance, graphitite, the 
composition of which is unknown. White cast iron does not undergo 
such a change, the constituents being resistant to corrosion. Wrought 
iron, although containing pearlite in small quantities, does not corrode 
in this way, the presence of graphite being necessary to produce the 
requisite electrolytic couples. 


Case-Hardening. Sypney A. Grayson (J. Jron Steel Inst., 1910, 
81, 287-—302).—The case-hardening of steel by means of carbonaceous 
mixtures takes place best at 950—1000°. At 900—950°, diffusion 
being very slow, a highly supersaturated external layer is produced. 
Sulphur diffuses in a similar manner to carbon at the same 
temperature. C. H. D. 


The Crystallography of the Iron-Carbon System. ADoLPHE 
Krouiu (J. Lron Steel Inst., 1910, 81, 304—385).—When steel is 
heated and cooled in an inert gas, relief-patterns are obtained in- 
dicating the volume changes which have taken place at the critical 
points. The microscopical examination of etched sections shows that 
ordinary cementite is hexagonal, but that the carbide entering into 
solution in y-iron is regular. A modified equilibrium diagram is 
proposed, in which a gap exists between two series of solid solutions, 
one of carbide in y-iron and one of y-iron in cementite, the latter 
solution being identical with troostite. This system is formed in 
tempering. A theory of the constitution of iron—carbon alloys, based 
on the crystallographic development, is proposed for the metastable 
systems, the only stable chemical equilibrium being that of ferrite and 
graphite. C,. H. D. 


The Influence of Sulphur on the System Iron-Carbon. 
Taeopor Liescuine (Metallurgie, 1910, '7, 565 —571).—The distribu- 
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tion of iron sulphide in alloys of iron and carbon has been studied 
microscopically. The ferrous sulphide appears in low-carbon alloys 
in the form of thin films surrounding the crystals of ferrite. When 
the sulphur exceeds 2% in an alloy high in carbon, two liquid Jayers 
are formed, of which the lighter sulphide layer does not contain 
carbon. ©. H. D. 


The Influence of Silicon on the Maximum Solubility of 
Iron Carbide in y-Iron. Cas. Scnoirs (Metallurgie, 1910, 7, 
644—646).—The solubility of iron carbide in y-iron is known to be 
diminished by the addition of silicon. Thermal and microscopical 
investigations of alloys prepared from iron and ferro-silicon show that 
the maximum solubility, which is at 2°2% C in the absence of silicon, 
is lowered to 1°9% by 1:34% Si, to 1°5% by 1°8% Si, and to 1:2% by 5°6% 
Si. The eutectic point remains constant at 1120°. The pearlite trans- 
formation point is slowly raised by the addition of silicon, but becomes 
imperceptible above 1:2%C if the alloy contains 5:6% Si, or above 
1:5% C in the presence of 4°5% Si. C. H. D. 


Iron, Manganese, and Carbon. Joan O. AkNoLD and ARTHUR 
A. Reap (J. Jron Steel Inst., 1910, 81, 169—181).—The carbides 
isolated from alloys of iron, manganese, and carbon by electrolysis 
show an increase in the ratio of manganese to iron as the proportion 
of manganese in the alloy is increased, becoming constant in steels 
containing from 4:98 to 13°38% Mn, afterwards increasing still further. 
The results do not decide whether double carbides or a mixture of the 
two carbides are present. Tested by the colour test, carbides of this 
kind indicate a lower percentage of carbon than pure iron carbide. 
Up to 10% Mau, the colour is only that due to the iron carbide present, 
showing that manganese carbide does not give a coloration with nitric 
acid, D 1:20. Alloys containing 11 «<r 14% Mn give a higher coloration 
with nitric acid. C. H. D. 


Some Physical Properties of 2% Chromium Steels. ANDREW 
McWuttiam and Ernest J. Barnes (J. Jrvon Steel Inst., 1910, 81, 
246—267).—The thermal analysis of steels containing 2% of chromium 
and varying quantities of carbon shows that the critical point Ac2 is 
depressed below Acl when the carbon is between 0°2 and 0°5%. The 
three critical points become identical in steels containing 0€5 or 
0°85% C. The saturation point lies between the last two values. 
The microscopic structure does not indicate the form in which the 
chromium is present in the steel. C. H. D. 


The Ac2 Point in Chromium Steel. Harotp Moore (J. Jron 
Steel Inst., 1910, 81, 268—275).—The determination of the critical 
points of steels containing more than 3% of chromium shows that the 
position of Acl is progressively raised by the addition of chromium, 
and that a new critical point appears below Acl. The fact that 
the new point coincides with the temperature at which the magnetic 
properties of the steel disappear on heating, proves it to be identical 
with A4c2. An electromagnetic method is employed to determine this 
point (compare preceding abstract). C. H. D. 
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Reduction of Ferric Oxide by Solid Carbon. GEoRGEs 
Caarpy and S. Bonnerot (Compt. rend., 1910, 151, 644-—645. 
Compare this vol., ii, 215).—The authors have studied the speed 
of reaction between ferric oxide and carbon at low pressures 
(0°001—8 mm.) to avoid as far as possible the catalytic action of 
gases. The mode of procedure was similar to that employed when 
examining the cementation of iron under similar conditions, The 
conclusion drawn is that carbon is incapable of reducing ferric oxide 
below 950°, a temperature considerably higher than has hitherto been 
supposed necessary. W. O. W. 


The System Nickel-Sulphur. Kari Bornemann (WMetallurgie, 
1910, '7, 667—674. Compare Abstr., 1908, ii, 292).—The experi- 
ments with mixtures high in nickel have been repeated, using 
magnesia vessels and quartz protecting tubes for the thermo-couples. 
Care being taken to avoid undercooling, the break in the freezing- 
point curve formerly observed at 4 atomic % S disappears, and only a 
single series of solid solutions rich in nickel is observed, extending 
from 0 to05 atomic %S. The complicated transformations in the 
solid state are confirmed. C. H. D. 


Preparation of Anhydrous Chromic Chloride by Bourion’s 
Method. Jos# Ropricuez Movurero (Anal. Fis. Quim., 1910, 8, 
196—-199).—Although chlorine in presence of carbon attacks chromium 
sesquioxide prepared by gently igniting chromium hydroxide, it 
is without action on the crystalline sesquioxide or the sesquioxide 
obtained by ignition at a high temperature. But by Bourion’s 
method (Abstr., 1909, ii, 220) these indifferent substances are rapidly 
converted into beautifully crystalline scales of chromic chloride ; it is 
only necessary to pass the vapour of sulphur chloride (b. p. 137—139°) 
over the oxide heated gradually to a red heat, and, after the action is 
complete, to cool in a current of dry hydrogen chloride. W. A. D. 


Uranium Salts. I. and II. Avexis M. Vasiuierr (J. Russ. Phys. 
Chem. Soc., 1910, 42, 570—581).—Uranium nitrate gives three 
hydrates, UO,(NO,),,6H,O, UO,(NO,),,3H,O, and the dihydrate, 
U0,(NO,),.,2H,O, but the nitrate, UO,(NO,),,1$H,O, does not exist. 
The hydrate, UO,(NO,),,6H,O, melts at 60-2°, and when further 
heated just above this temperature, is transformed into the trihydrate, 
but if heated at a higher temperature a basic salt is formed, which, 
however, dissolves in water to a yellow solution. 

The trihydrate, m. p. 121-5°, forms crystals belonging to the mono- 
clinic system, and can also be obtained by crystallising a strongly acid 
solution of the sesquihydrate in nitric acid (D 1°4). The dihydrate, 
m. p. 179°3°, forms small, thick, square plates, probably of the 
rhombic system, very bright and with a green fluorescence. It is 
formed when the sesquihydrate is kept for some time in a desiccator 
at the ordinary temperature, or when the latter hydrate is treated 
thus at 100°, and the product, which now contains slightly less than 
2H,O, is dissolved in nitric acid, D 1:502, and then allowed to 
crystallise. When the substance containing less that 2H,O is treated 
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with water, the sesquihydrate separates. Tables and a curve are 
given for the solubility of the sesquihydrate in water, and the 
theoretical significance of these are discussed. Contrary to Oechsner 
de Coninck’s statement (Abstr., 1901, ii, 104), the constitution of the 
solution at 13°5° is about UO,(NO,),+19H,O. The constitution of 
the cryohydrate is UO,(NO,).,28°93H,O at — 18:1°. 

Uranium nitrate is one of those salts for which the number repre- 
senting the degree of dissociation increases with increasing concentration 
of the solution. Z. K. 


The Solution and Precipitation of Titanic Acid. Kar. 
BorneMann and H. Scuirmeister (Metallurgie, 1910, '7, 646—649).— 
Contrary to the usual statement in text-books, titanic acid which has 
been heated to 1000° is practically insoluble in sulphuric or hydro- 
fluoric acid. It the temperature of ignition does not exceed 700°, 
solution in concentrated sulphuric acid is complete in fifteen minutes. 
Hydrofluoric acid has a rather greater solvent power. 

Fusion with potassium hydrogen sulphate readily brings about 
complete solution. It is not necessary to dissolve the product in 
cold water, for if dilute sulphuric acid (1:2) is used, solution takes 
place completely even if the liquid is boiled. After fusion with alkali 
carbonate and solution in hydrochloric acid, the residue is difficult to 
wash, and readily passes through the filter. This is avoided by the use 
of sulphuric acid (1 : 2) instead of hydrochloric acid. 

Orthotitanic acid may be precipitated from hot strongly acid solu- 
tions by the addition of ammonia without destroying its solubility in 
dilute acids). When metatitanic acid is dissolved in concentrated 
sulphuric acid, boiling for more than a few minutes must be avoided, 
or an insoluble precipitate is formed. No difference in this respect is 
observed between ortho- and meta-titanic acids. OC. H. D. 


Zirconia and Erbia from Titanium Minerals. Kari A. Hor- 
MANN (Ser., 1910, 43, 2631—2636).—Hauser and Wirth have found 
that the zirconia contained in a number of zirconium minerals is not 
accompanied by a strange earth (this vol., ii, 713); the author finds 
that the principal mineral investigated by him, which differs from 
typical euxenite in that it has a very high titanium content, contains 
zirconia, which gives some strange lines in the arc-spectrum, and also 
has a higher equivalent weight than zirconia prepared from zirconium 
silicate 

The mineral used was euxenite from Brevig, and had the com- 
position : 

Loss on 
Cb,0;. TiO, Rareearths. Si0,. PbO. ZrO, Fe,0,. UO; CaO. heating 
4°65 45°74 36°17 0°53 =600°338) 2°83) 2°06 2773 160 2:80% 

The rare earths comprised didymium, erbium, and holmium. The 
zirconia was identified by the preparation of the double fluoride with 
potassium, and from the mother liquors obtained in the recrystallisa- 
tion of this salt zirconia was prepared, the are-spectrum of which 
showed unknown lines (4519°6, 4322°65, 3682°43, 3662-29, 3253°83, 
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3194-30, and 3031°32), together with the known lines due to zirconium 
and titanium. These lines still persisted after the titanium had been 
removed. 

The remainder of the paper deals with neo-erbium compounds, 
The erbium compounds contained in the rare earths mentioned above 
are purified from holmium and dysprosium by fractional crystallisation 
of the ammonium double oxalate (compare Abstr., 1908, ii, 189). 
Fractional crystallisation of the acetylacetone compound from alcohol 
may also be used. Thulium and ytterbium may be readily separated 
from almost pure erbium sulphate by heating to 845° for ten hours; on 
treating the residue with water, the less basic portions remain undis- 
solved. ‘The solution is evaporated to dryness, the residue heated to 
950° for thirty minutes, and then treated with water, when erbium 
oxide remains undissolved. 

By using the above methods, an erbium material was obtained, 
which gave a constant spectrum and a constant equivalent weight. 
After freeing it from impurities derived from the vessel used, a bright 
rose-red oxalate was obtained, Er,(C,0,),,10H,O. Former analyses 
have given 9H,O. On drying in a vacuum over phosphoric oxide, the 
trihydrate is formed. The oxide results on heating the oxalate to 
575°; it is obtained pure at 845°, and then forms a rose-coloured 
powder, which does not glow in cathode rays, but gives a green, 
discontinuous light in the bunsen flame. The reflexion spectrum is 
not altered by dilution with other oxides when no compound is 
formed. 

Atomic-weight determinations were made by transforming the 
sulphate into the oxide by heating at 1055°, and gave the mean value 
167°68 (three determinations, O=16, S=32'07). At 845° a basic 
sulphate, Er,0,,SO,, is obtained. , oe De A 


Colloidal Zirconium Silicide. Epnagar Wepexinp (Zeitsch. Chem. 
Ind. Kolloide, 1910, '7, 249—251).—Zirconium silicide, obtained by the 
action of excess of silicon on potassium zirconium fluoride in the 
electric furnace, has been converted into a colloidal form by Kuzel’s 
method. The finely divided substance was treated successively with 
dilute acid and alkaline solutions at a temperature of 50—60°, the 
treatment in each case being continued for about twenty-four hours. 
After a considerable number of such operations, a dark brown 
colloidal solution of the silicide is obtained. Under the microscope, 
the solution, which has been kept for some time, appears to be homogene- 
ous, but the want of homogeneity is clearly seen in the ultra-microscope. 
The colloidal particles move towards the positive pole, and are there- 
fore negatively charged. On the other hand, colloidal zirconium is 
positively charged, and coagulation takes place when solutions of the 
metal and of the silicide are mixed. Colloidal zirconium silicide is 
coagulated by various electrolytes, but in comparison with the colloidal 
metal, it is not at all readily acted on by solutions of alkali hydroxides, 
Coagulation of the silicide is also brought about by freezing the 
solution, and in this respect also it differs from the colloidal solution 
of zirconium. H. M. D. 
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Basic Thorium Sulphate. Orro Hauser (Ser., 1910, 48, 
2776—2778).—The author claims priority to Barre (this vol., ii, 
718) in showing that Demarcay’s salt (Compt. rend., 1860, 96, 728), 
3Th(SO,),,ThO(SO,),4H,O, is really a mixture of Th(SO,),,2H,O and 
ThO(SO,),2H,O (compare Abstr., 1909, ii, 54). He also confirms 
Barre’s result that at 100° the stable basic sulphate has the compo- 
sition ThO(SO,),2H,O. At 125—180° the stable basic sulphate is 
ThO(SO,),H,0. The author’s and Barre’s results show that in 
moderately dilute solutions of thorium sulphate the basic sulphate, 
ThO(SO,), is produced, which, according to the temperature, crystallises 
with one or two molecules of water. In very dilute solutions the 
sulphate may be completely hydrolysed to the hydroxide. T. S. P. 


Preparation of Vanadium. WiutHerm PranptL and BENNO 
Biever (Ber., 1910, 43, 2602—2603. Compare Abstr., 1909, ii, 1022). 
—Vanadium may readily be obtained by the thermite reaction, using 
the following mixture: 100 parts of fused and powdered vanadium 
pentoxide, 49°5 parts of aluminium powder, 20 parts of calcium 
fluoride. The action is carried out in a magnesia crucible, or, better 
still, in a box made of fluorspar. In the latter case it is not 
necessary to add the calcium fluoride to the reaction mixture. 

The vanadium regulus obtained is 70—80% of the theoretical 
quantity, and is 95% pure. The impurity is chiefly oxygen ; possibly 
a lower oxide of vanadium remains dissolved in the excess of vanadium 
and escapes the reducing action of the aluminium. ae 


Red Platinum as Analogue of Purple of Cassius. LorHar 
Wouter and A. Spencet (Zeitsch. Chem. Ind. Kolloide, 1910, 7, 
243—249).—Experiments have been made to determine the cause of 
the red colour which appears when solutions of platinum salts are 
acted on by stannous chloride. These show that the red substance 
consists of colloidal metallic platinum in a very fine state of sub- 
division, and that the formation of this in place of the more usual 
brown colloidal metal is due to the action of stannic chloride and its 
products of hydrolysis as protective colloids. The red colloid is also 
formed when the reduction of platinum salts is effected by means of a 
solution of phosphorus in ether, if gelatin is added as a protective 
colloid. The identity of the two red substances has been established 
by spectroscopic observations. 

If the colloidal solution obtained by reduction with stannous 
chloride is shaken up with ethyl ether or ethyl acetate, the organic 
solvents take up the red colour, and this is found to be connected with 
the solubility of stannic chloride in these media, in which it plays the 
part of protective colloid. 

When the aqueous solution is diluted with a large volume of water, 
or when the ethyl acetate solution is poured into water, a chocolate- 
brown precipitate is obtained. According to Schneider (Ann. Phys. 
Chem., 1869, [ii], 136, 105), this substance has the composition 
Pt,Sn,0,,. It is now found, however, that no definite compound is 
formed, but that the composition of the precipitate varies very con- 
siderably with the conditions under which it is produced. Analogous 
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to purple of Ca:sius, it appears to be a mixture of colloidal platinum 
and colloidal stannic acid, and this view is supported by the similarity 
in the properties of the two substances. 

The blood-red colour which appears on reduction of silver nitrate by 
stannous nitrate in dilute nitric acid solution is similarly due to 
colloidal silver, and not to the formation of what have been described 
as silver stannates. On account of the instability of the red colloidal 
silver, the red solution quickly turns brown, and deposits a reddish- 
brown precipitate. The red modification of silver cannot be obtained 
by reduction by means of an ethereal solution of phosphorus. — 


Mineralogical Chemistry. 


Probable Identity of Podolite with Dahllite. Watpemar T. 
ScHauueR (Amer. J. Sci., 1910, [iv], 30, 309—310).—A comparison of 
the characters and analyses of dahllite (Bréigger and Backstrom, 
Abstr., 1890, 714) and of podolite (W. Tschirwinsky, Abstr., 1907, ii, 
481) [ =carbapatite of P. N. Tschirwinsky, 1906] suggests the identity 
of these minerals. The composition of dahllite was expressed as 
2Ca,P,0,,CaCO,,3H,O (=H, Ca, PC, 0j9;), and of podolite as 
3Ca,P,0,,CaCO, ( = Caz oP 4.070) 99). L. J.8. 


Action of Carbon Tetrachloride Vapours on Minerals and 
Application to Quantitative Analysis. Paut Jannascu (Ber., 
1910, 48, 3135—3136).—A claim for priority over Camboulives (this 
vol., ii, 202; compare Abstr., 1909, ii, 728, 767). The following 
analyses of a fluorapatite from Renfrew County (Ontario) are given : 

Deduct from 

P,0; CaO. MgO. Fe,0;. K,O. Na,O. H,0. F. OforF. Total. 

39°68 54°67 1°34 0°49 0°50 O92 07312 3°75 -1°57 99°90 

39°74 54°74 1°22 0°48 0°47 0°90 O10 3°68 -1°54 99°78 
z. & FP. 


Identity of Stelznerite with Antlerite. Watpremar T. ScHALLER 
(Amer. J. Sci., 1910, [iv], 30, 311—312).—For the orthorhombic 
stelznerite from Chili, described by Arzruni and Thaddéeff (Abstr., 
1899, ii, 563), the formula was given as CuSO,,2Cu(OH),, whilst for 
the massive antlerite from Arizona, described by Hillebrand in 1889, 
the formula 3CuSO,,7Cu(OH), was deduced. A microscopical exam- 
ination of the latter shows that its optical characters, so far as these 
can be determined, do not differ from those of stelznerite, and it is 
pointed out that the analyses of antlerite approximate to the simpler 
formula. The name antlerite having priority, it is suggested that this 
should stand for the species {but how far this rule should apply in the 
case of incompletely described or incorrectly determined minerals is 
doubtful]. L. J. 8. 
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New Kind of Vanadate in the Cupriferous Deposit of Bena 
(dje Padru, near Ozieri (Sassari). Domenico Lovisato (Atti R. 
Accad. Lincei, 1910, [v], 19, ii, 326—333).—Analysis of the new 
mineral by Silvio Manis gave: 

V,05. P,0; PbO. ZnO. CuO. FeO; MnO. H,O. “Total. 

19°87 O18 58°76 2°45 1313 6°54 0°05 3°45 99°43 
Its hardness is inferior to that of calcite, and it has D!°°® 5°716, 

R. V. §S. 


Further Occurrences of Tantalum and Columbium in 
Western Australia. Epwarp S. Simpson (Austral. Assoc. Report, 
1909, 310—315).—The following analyses are given: (I) Fergusonite 
from Cooglegong, D 5°82—6°65; (IL) Euxenite from Cooglegong, 
D 5°37; (ILL) Microlite from Wodgina, D 5:422; (IV) Ixiolite (?) 
from Wodgina, D 7:36 ; (V) Casseterite from Greenbushes. 


La,O 
Ta,0O;. Cb,0;. TiO,. SnO, ThO, Y.0;. Er,03. Ce,03. Di. “O3} CaO. 
I. 55° 51 2°15 220 _ 1:02 23°00 8°38 0°94 — 2°18 
Il. 23°10 4°35 .30°43 — 176 15°76 8 9°27 1°82 1°73 1°02 
III. 73°54 3°62 — 0°90 — — — _ — 13°46 
IV. 70°49 7°63 _ 8°92 _— — == — — 0°42 
VY. 1760 — — 97°63 _— — —_ — _ ~_ 


FeO. MnO. MgO. UO; Al,O, K,O. Na,O. Ignition. Total. 
I. trace 0°87 — 1°18 — — a 3°36 100°79 
II. trace 0°34 035 669 07 — 2°82 100°20 


a 


0°20 1°66 1°28 99°32 


III. 3°64 0°60 0°42 — 
IV. 1°34 10°87 0°37 — — _ 0°18 100°22 
V. 0°61 _ _ — — — — 100°00 


The analytical results for fergusonite agree with the usually 
accepted formula, R,O,,Ta,O,; those for ixiolite, with the formula 
3Mn0,3Ta,0,,Sn0,. x. & FP. 


Analysis of a Fossil Wood. F. Harr (Chem. Zeit., 1910, 34 
1168).—A_ fossil palm-tree, found in a bed of clay of Miocene age at 
Cuxhaven on the Oste, a small tributary of the Elbe, gave :— 


Insol. in HCl Soluble in HCl 
RR —_— — , 


ig 
Alkalis 
Moisture. CO,,H,O*. SiO, (Al,Fe),03. SiO». Al,0;. Fe,0;. CaO. MgO. SO, and diff. 
1°45 8°21 51°72 0°26 0°25 26°80 2°68 7°04 0°21 0°23 1°15 
* Organic matter soluble in soda was also present. 
Two samples of the clay gave : 
SiO, - (Al,Fe),0,. CaO. MgO. SO. Loss on ignition. 
50°45 30°00 1°86 2°50 0°60 14°40 
60°50 26°60 2°00 2°50 0°60 7°95 


The ratio of silica to sesquioxides is very nearly the same in the 
fossil as in the first of the clay analyses (namely, get and 1°68 
respectively ; in the second clay analysis it is, however, 2°27); but 
whilst in the clay the sesquioxides are insoluble in hydrochloric acid, 
in the fossil they are almost wholly soluble. To explain this, it is 
suggested that at the time of the deposition of the clay, when this was 
suspended in a very finely divided state or in colloidal solution, the 
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cellular organic matter of the wood exerted an adsorptive action, and 


resolved the clay into aluminium hydroxide and hydrated silica. 
L. J.S8. 


Barbierite, a Monoclinic Soda-felspar. Watpremar T. SCHALLER 
(Amer. J. Sci., 1910, [iv], 30, 358—359).—Barbier and Prost (Abstr., 
1908, ii, 863) have recently established the existence of a monoclinic 
soda-felspar (NaAISi,O,) isomorphous with orthoclase and dimorphous 
with albite. For this the name barbierite is proposed. The felspar 
from Krageré with only 1:15% K,O is nearly pure barbierite. 
Other analyses of soda-rich orthoclases have been given by Barbier 
(this vol., ii, 419). L. J.S. 


[Minerals in Dacite from Victoria.] Ernest WILLINGTON 
SkEats (Quart. J. Geol. Soc., 1910, 66, 450—468).—In a description 
of the rocks of the Dandenong district, the following analyses, by 
Plante and Richards, are given of dacite (I) from Upway, and of the 
minerals isolated from this, namely, biotite (II), formula 

2(K,H),0,4(Fe,Mg)0,A1,0,,6(Si,Ti)O, ; 
hypersthene (III), formula 12(Fe,Mg)0,(Al,Fe),0,,16S8i0, ; ilmenite 
(IV), formula (Fe,Mg)O,2TiO,. 
Si0g. TiNg. AlgO3. FegO3. FeO. MnO. CaO. MgO. KoO. NagO, Stes os ). P05. Total.Sp.gr 
I.* 63°27 1°30 16°50 O68 5°10 003 4°18 2°48 2°68 2:36 0°09 0°52 O15 99°50 2°76 


II.¢ 89°86 7°95 11°13 1°39 1810 0°58 trace 9°88 6°73 0°35 0°43 3:20 trace 99°60 3°16 
III. 50°42 8°51 4°06 2°10 23°54 0°24 1°30 13°04 0°69 trace 0:10 0°6 0°92 99°98 3°36 


IV. — 67°28 = — 31°92 trace — 0°80 — -- _ _ — 100°00 4°86 
* Also S (in pyrites), 0°16 ; LigO, trace. t Also Li,O, trace. 
L. J. 8. 


[Minerals Associated with Diamond in Rhodesia.] Freprric 
Puitip MENNELL (Quart. J. Geol. Soc., 1910, 66, 353—375).—In a 
description of the geological structure of Southern Rhodesia, the 
following analyses, by W.C. Hancock, are given of minerals from the 
“blue ground ” of the new Colossus diamond mine, thirty-five miles 
north-east of Bulawayo: I, deep red pyrope; II, small, orange- 
coloured garnets from eclogite fragments in the “blue ground” ; 
III, a more reddish garnet, also from eclogite ; 1V, deep green augite 
(chrome-diopside), with a pronounced parting parallel to the ortho- 
pinacoid. 


SiO, Al,0;. Cr,0;. Fe,0; FeO. MnO. CaO. MgO. H.O. Total. Sp. gr. 


I, 40°43 19°13 2°12 4°94 8°66 0°12 4°44 20°33 — 100°17 3°72 

Il, 40°44 23°69 0°32 6°51 11°38 060 986 7°72 — 100°52 38°75 

III. 39°87 21°47 0°26 4°95 8°10 0°28 12°32 12°89 — 100°09 3°64 
IV. 53°98 1:90 0°70 5°97 267 — 18°11 2008 1°63 9999 — 
L. J. S. 


The Nature of the Pseudonepheline from Capo di Bove, 
near Rome. Ferruccio ZAMBONINI (Rend. Accad. Sci. Fis. Mat. 
Napoli, 1910, [iiia], 16, 83—86).—The pseudonepheline or pseudo- 
sommite of Capo di Bove has been re-examined. The crystallographic 
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characters agree with those of nepheline, but the refractivity is rather 
higher and the double refraction lower. Analysis shows: 

SiO,  AlO, FeO, (CaO. NaO. KO. Total. 

39°91 33°04 2°14 2°55 12°75 10°06 100°45 
corresponding with (Na,K)AISiO,, whilst nepheline always contains a 
higher proportion of silica, Pseudonepheline has, therefore, a com- 
position between that of kaliophilite, KAJSiO,, and the silicate, 
NaAlSiO,, which has only been obtained artificially. C. H. D. 


Physiological Chemistry. 


Relative Influence of the Heat and Chemical Impurity of 
Close Air. Lzronanp E. Hitt, R. A. Rowianps, and H. B. Waker. 
The Influence of Alcohol on the Power to Hold the Breath 
and Work. J. F. Mackenzie and L. E. Hitt. Compressed-air 
Illness. I. Solubility of Compressed Air in Water and Oil. 
J. F. Twort and L. E. Hiri. II. The Desaturation of the Arterial 
Blood as Measured by the Nitrogen Dissolved in the Urine. 
L. E. Hu, J. F. Twort, and H. B. Waker. Effect of Breathing 
Oxygen on the Nitrogen and Oxygen of the Urine. L. E. Hi11, 
J. F. Twort, H. B. Watrer, and R, A. Rowianns (Proc. physiol. Soc., 
1910, iii—iv, iv, v—vi, vi—vii, viii; J. Physiol, 41).—In hot closed 
chambers with no ventilation the discomfort is caused by moisture 
rather than by chemical impurities. Half an ounce of alcohol 
extends the time during which a man can hold his breath while 
performing work. Various results showing that air is more soluble in 
oil than water are confirmed ; fat men should be excluded from caisson 
work. During decompression, the nitrogen in the urine sinks; the 
nitrogen does not get into equilibrium with the atmospheric pressure 
under ten to fifteen minutes. During the breathing of oxygen the 
renal epithelium checks its entry into the urine; some of the dis- 
solved nitrogen can be got out of the body by this means, but not 
so much as was expected. W. D. H. 


A Respiration Apparatus for Isolated Organs and Small 
Animals. Orro ConnHEem. The Gaseous Metabolism of the 
Musculature of the Small Intestine. O. ConNnHErm and Dimitri 
PietnerF. The Gaseous Metabolism of the Stomach Mus- 
culature. O. CoHNnHEIM and D. Piernerr. The Gaseous Meta- 
bolism of the Musculature of Stomach and Intestine during 
Insufficient Oxygen Supply and under the Influence of 
Barium Chloride. O. CounHEIm and D. Pietnerr (Zeitsch. physiol. 
Chem., 1910, 69, 89—95, 96—101, 102—-105, 106—107).—The 
apparatus described was constructed on the principle of the Atwater- 
Benedict machine, and was used in the experiments on stomach and 
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intestine which follow. The intestine of cats is treated with mercuric 
chloride, which destroys the cells of the mucous membrane and 
bacteria, but leaves the muscle in active movement in Ringer’s 
solution. This produces 80—90 mg. of carbon dioxide per 100 grams 
of intestine per hour, and uses up a corresponding amount of oxygen. 
The gaseous metabolism is furthered if oxygen is circulated direct 
through the capillaries. The respiratory quotient is 0°78. 

In the stomach musculature in strong activity, 170—175 mg. of 
carbon dioxide are produced per 100 grams per hour. 

In a previous research on intestinal muscle (Abstr., 1908, ii, 209) 
a smaller figure was given. This is due to insufficient oxygen supply, 
and not to the use of barium chloride in the experiments, for that salt 
does not affect the amount of carbon dioxide produced. 

No reference is made to the work of Brodie and others on gaseous 
metabolism of the small intestine during rest and activity (this 
vol., ii, 518). The figures there given are in terms of c.c. per gram per 
minute. Cohnheim’s figures for the intestine muscle (85 mg. of carbon 
dioxide per 100 grams per hour) may be reduced to the same terms 
and compared with Brodie’s : 

c.c. of carbon dioxide in intestinal muscle : 0°0071 (Cohnheim). 
whole small intestine at rest: 0°02 (Brodie) 


epithelial cells of small intestine : 0°0318 (Brodie’s 
estimate). 


2” 9? +h) 9? 
9? 9 ”? 29 


Brodie’s further estimate is taken as fairly accurate that the 
muscular coat accounts for 40%, and the mucous membrane of the small 
intestine for the remaining 60%. If 609% of the intestine is producing 
carbon dioxide at the rate estimated by Brodie, and the remaining 
40% at the rate determined by Cohnheim, the whole intestinal wall 
will produce 0°23 c.c. of carbon dioxide per gram per minute; that is 
to say, a figure is obtained a little higher than that actually determined 
by Brodie and his colleagues. The correspondence is, however, very 
close, taking into account that in Cohnheim’s experiments the muscle 
was in active movement. 

The research illustrates again the low metabolism of muscle as 
compared with secreting epithelium. W. D. H. 


Composition of the Blood-gases in Chloroform Anzesthesia. 
Gerorce A. BuckMASTER and Jonn A. Garpner (J. Physiol., 1910, 41, 
246—262).—The total gas in the blood of cats as compared to dogs 
is low (this vol., ii, 969); as anzsthesia deepens this is increased, 
and the increase is mainly due to carbon dioxide. The amount of 
oxygen sinks, and the blood is dark incolour; this is probably 
because the chloroform unites with the hemoglobin, and so prevents 
it combining with so much oxygen. This may explain the effect on 
the respiratory centre. Full analytical details are given, including the 
amount of chloroform in the blood. W. Dz. H. 


The Permeability of Red Blood-corpuscles in Physiological 
Conditions, especially to Alkali and Alkali-earth Metals. Harroe 
J. Hampurcer and F, Busanovié (Proc. K. Akad. Wetensch. Amsterdam, 
1910, 18, 258—270).—If a disturbance within physiological limits in 
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the composition of the blood is produced between the corpuscles and 
serum, a redistribution of the inorganic constituents takes place, 
both as regards anions and cations. Thus, if 0°2% sodium chloride 
is added to serum, sodium, magnesium and calcium enter the corpuscles, 
and potassium leaves them. If the serum is diluted with 10% of 
water, sodium enters, whereas potassium, magnesium and calcium leave 
the corpuscles, Calcium enters the corpuscles when the blood is 
shaken with 5 vols. % of carbon dioxide. The fact that the corpuscles 
are permeable to cations is against the current view, which is based 


on Griiber’s work. Griiber’s methods and results are criticised. 
W. D. H. 


Comparative Investigations on the Rotatory Properties 
of the Plasma and Serum of Dog’s Blood under Varying 
Conditions. I. Emm AsBpERHALDEN and Paut Kawont. II. E. 
ABDERHALDEN and Paut Haun (Zeiisch. physiol. Chem., 1910, 69, 
1—22, 50—56).—I. Plasma has a stronger levorotatory power than 
serum. Repeated bleedings lower the rotation in both fluids, but the 
change is not a great one. Feeding on 50—500 grams of meat causes 
no more change than occurs without feeding ; there is no rise in the 
rotatory power. Some preliminary experiments on feeding with 
carbohydrates are also given, but no noteworthy effect is seen unless 
large amounts of monosaccharides are given ; thus levulose raises, and 
dextrose depresses, the levorotation. Hunger causes considerable 
variations, but nothing typical. There is no difference between the 
optical properties of carotid and jugular blood, but the portal blood 
has always a higher rotation than that from other parts. 

II. Injection of dextrin into the blood stream lowers the levorotation, 
but the effect passes off in about twenty minutes. The lowering of 


rotation produced by bleeding lasts longer in fasting than in well-fed 
animals. W. D«. iH. 


The Influence of Large Quantities of Water on the 
Optical Properties of Blood-plasma and Serum. Emit 
ABDERHALDEN and Ernst Rvuent (Zeitsch. physiol. Chem., 1910, 69, 
57—-59).—Large quantities of water were given by the alimentary 
canal, and this caused a noteworthy sinking of the rotatory power of 
the plasma and serum ; this lasts for about four hours. W. D. H. 


A Method for Drying Serum. Sicmunp Franken and ALADAR 
ELrerR (Biochem. Zeitsch., 1910, 28, 330—331).—Attempts by various 
methods of evaporation do not yield good results. A perfectly dry 
powder was obtained by the addition of anhydrous sodium sulphate 
(670 grams per litre of ox-serum). WwW. mt. 


Autolysis of Normal Blood. J. C. Scuiprers (Biochem. Zeitsch., 
1910, 28, 418—426).—Defibrinated blood undergoes autolysis, which 
is accelerated by acetic acid; proteoses, leucine, and tyrosine were 
found in the autolysed fluid. The active agent is destroyed by heat. 
The change is believed, however, to be, in part, due to a spontaneous 
cleavage of the protein molecule. Blood-serum shows no autolysis, 
but the red corpuscles do. W. D. H. 
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Hemolysis. II. Hemolysis by Sodium Carbonate. Oskar 
Gros (Arch. exp. Path. Pharm., 1910, 63, 341—346. Compare this 
vol., ii, 51).—Heemolysis produced by sodium carbonate runs on the 
same lines as that caused by ammonia. Within definite limits of 
concentration, the time of induction is inversely proportional to the 
concentration of the salt, and proportional to the amount of blood. 

W. D. H. 


The Hydrochloric Acid of the Gastric Juice of the 
Selachian Fishes. Ernst WzINLAND [with A. GroHMANN and Tu. 
Sterren] (Zeitsch. Biol., 1910, 55, 58—69).—The method of Sjéqvist 
for. estimating hydrochloric acid is not practicable in the presence of 
chlorides of the alkali earths. Hydrochloric acid is found even though 
none be present in the free state if an organic acid is present also. 
The gastric juice of the dog fish and other selachians contains little or 
no free hydrochloric acid. Statements to the contrary are due to the 
non-recognition of the two facts mentioned above. W. D. H. 


Variations in Quantity and Composition of the Pancreatic 
Juice during Secretions Provoked by Secretin. S. Latou 
(Compt. rend., 1910, 151, 824—827).—Repeated injection of secretin 
into dogs enables a regular supply of the pancreatic fluid to be 
obtained during several hours. The alkalinity and diastatic activity 
of the juice thus obtained gradually diminishes, however, the variation 
in lipolytic power being more marked than the diminution in tryptic 
or amylolytic activity. W. O. W. 


Physiology of Digestion. II. Total Chlorine of the Animal 
Body. Rupotr Rosemann (Pfliiger’s Archiv, 1910, 185, 177—195. 
Compare Abstr., 1907, ii, 706).—The author’s previous work on the 
hydrochloric acid of the gastric juice led to the present research. The 
methods used and results obtained by previous workers are summarised. 
The foetus is richer in chlorine than the new-born animal, and the 
percentage amount diminishes still more after birth. The author’s 
values for the fully-grown dog average 0°12% of chlorine. In the cat 
and mouse, the figure is a little higher. W. D. H. 


Metabolism Experiments as Statistical Problems. H. L. 
Rietz and H. H. Mircneny (J. Biol. Chem., 1910, 8, 297—326).— 
Metabolism experiments should be studied mathematically, as observa- 
tions on heredity are, in order to exclude the deviations which occur 
in physiological processes, and take place although surrounding 
conditions are made as constant as possible. 


Metabolism of Development. II. Nitrogen Balance during 
Pregnancy and Menstruation in the Dog. Jonn R. Muruiin 
(Amer. J. Physiol., 1910, 27, 177—205. Compare this vol., ii, 729). 
Menstruation causes a retention of nitrogen, which is to be regarded, 
in part, as a compensation for the blood lost. The first half of normal 
pregnancy is characterised by a loss of nitrogen from the mother’s 
body. This is probably due to the action of proteolytic enzymes 
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produced by the embryo and not yet limited by the placenta in their 
action to the maternal blood. Nitrogen retention occurs in the last 
half of the pregnancy. W. D. H. 


The Importance of the Mechanical Part of the Work of 
Digestion in Relation to Metabolism in the Ox. Kari Daum 
(Biochem. Zeitsch., 1910, 28,456—503).—A very important contribution 
to the much discussed question as to whether the work of the digestive 
organs is an important factor in metabolism, as Zuntz maintains, or 
not. A number of oxen were fed on different diets, and their meta- 
bolism and heat production determined by examining feces, urine, and 
gaseous interchanges. The results confirm Zuntz’s views. 

W. DE. 


Digestion of Cellulose in Dogs, and the Methods for 
Estimating Cellulose. Hans Lonriscu (Zeitsch. physiol. Chem., 
1910, 69, 143—151).—The author’s previous conclusion that dogs are 
able to digest cellulose, he finds on further work to be incorrect. Dogs 
do not digest cellulose. He still holds, however, that cellulose is 
digestible to some extent by man in spite of the criticisms of 
Scheunert. The Simon-Lohrisch method for the estimation of cellulose 
is regarded as the best. W. D. H. 


The Work of Digestion after Carbohydrate Food, and its 
Dependence on the Physical Condition of the Nourishment. 
Orto MULuER (Biochem. Zettsch., 1910, 28, 427—455).—Investigations 
on the gaseous metabolism of dogs show that this is much more 
increased by giving starch than by giving an equivalent amount of 
dextrose; the effect is also more prolonged after starch feeding. 
Older investigations on the question, in which the gaseous interchanges 
were not examined, are criticised. The original paper must be consulted 
for full analytical details and methods for calculating results; the 
main conclusion is that in starch feeding, for every 100 calories 
of the starch digested, 9°23 calories are produced over and above the 
inanition figure; for dextrose the figure is only 5°61. When the 
carbohydrates are given in small quantities, the difference is not 
noticeable. The low respiratory quotient found is due to the fact that 
the animals had fasted for two days before the experiment, therefore 
much of the carbohydrate given would be stored as glycogen, and fat 
used for combustion. W. D. H. 


Carbohydrate Metabolism in Carcinas mzenas. E, Grar von 
Scuénporn (Zeitsch. Biol., 1910,55, 70—82).—In the crabs investigated, 
glycogen is found in important amounts; after twenty-five days’ 
inanition, it does not wholly disappear ; its amount diminishes at first 
rapidly, then slowly. On then feeding upon fish, or injecting dextrose, 
it is again laid on until its amount may reach 2°7% of the body-weight. 
In the period of chitin formation in the shell, the amount of glycogen 

W. Dz iH. 


is lessened. 
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The Influence of Carbohydrate and Fat on Protein Meta- 
bolism. II. The Effect of Phloridzin Glycosuria. E. Provan 
Catucart and M. Ross Taytor (J. Physiol., 1910, 41, 276—284).— 
In phloridzin glycosuria, if the carbohydrate in the food is insufficient, 
there is no excretion of creatine. The carbohydrate cannot be re- 
placed by fat. The output of creatine persists only as long as the 
glycosuria lasts. There is no apparent causal relationship between 
acidosis and excretion of creatine. The experiments were made on 
dogs. W. D. H. 


Parenteral Administration of Protein. Kornié. von Korésy 
(Zeitsch. physiol. Chem., 1910, 69, 313—326).—If a foreign protein is 
injected into the circulation, it has been held that provided circula- 
tion through the alimentary canal is prevented, it passes like a foreiga 
substance into the urine. This is not the case, proteins and proteoses 
pass into the urine in minimal amounts only, even though the 
stomach and intestine are extirpated. The injected protein remains 
therefore in the organism, but whether it is built into the tissues as 
is protein given enterally is as yet an open question. W. D. H. 


Metabolism Experiments with Elastin. Emin AspERHALDEN 
and Ernst Russ. (Zeitsch. physiol. Chem., 1910, 69, 301—309),.— 
Elastin contains glycine in abundance, leucine, and very little 
glutamic acid ; histidine has been found in so-called hemi-elastin, but 
tryptophan is absent. In the present research on dogs, elastin was 
prepared from the neck ligament of the ox; on artificial gastric 
digestion, hemi-elastin was obtained, but tryptophan was present, 
although whether this was due to impurities is doubtful. It is badly 
absorbed, the feces containing a high percentage of nitrogen ; the 
animals lost weight, and elastin is regarded as inferior to other 
proteins, although it “spares” them to some extent. It is superior 
to gelatin. After feeding on elastin, Borchardt (Abstr., 1908, ii, 957) 
stated that hemi-elastin was discoverable in the blood and urine; 
these experiments were repeated with a wholly negative result. 

W. D. H. 


The Assimilation of Natural and Artificial Nourishment. 
II. Annotp OrciEeR (Biochem. Zeitsch., 1910, 28, 359—373).— 
Puppies of the same litter were fed, some on cow’s milk, and some on 
their mother’s milk. They were killed and analysed, some at four and 
some at six weeks of age. Those fed in the natural way grew more 
rapidly in weight and strength than the others, and their bodies con- 
tained more fat, nitrogen, ash, and calcium. The puppies fed on cow’s 
miik took it freely, and were found with enlarged stomachs after 
death. The putting on of fat per kilo. of body-weight was more rapid 
than in those artificially fed. If the figures are reckoned on the fat- 
free body, the naturally-fed animals show a higher percentage of dry 
residue, but the nitrogen, ash, and calcium are about equal in the two 
sets of animals. Dog’s milk is richer than cow’s milk in protein and 
ash, and is of greater calorific value. Analytical details are given in 
full, and compared with those of previous workers. W. D. iH. 
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Distribution of Fluorine in the Human Organs. EmIL 
ZpaReK (Zeitsch. physiol. Chem., 1910, 69, 127—137).—Fluorine is 
widespread in the organs; the quantity is always small, and is 


relatively greatest in liver, kidneys, and bone, Analyses are given in 
full. W. D. iH. 


Detection of Phosphates [in Tissues] with the Molybdate 
Reagent. RapnHasct Ep. Liesecane (Chem. Zeit., 1910, 34, 1158).— 
Experiments showing that for histological purposes the application of 
the ammonium molybdate-nitric acid reagent does not localise the 
phosphates in tissues. L, pe K, 


Incineration of Microtome Sections. Rapnar. Ep. LieseGane 
(Biochem. Zeitsch., 1910, 28, 413—417).—An attempt was made in the 
direction of localising the occurrence of certain elements in micro- 
scopic section by incinerating them. In the early stages of heating, 
the blackening indicates the position of carbonaceous material, and 
here, as also in the later stages of complete incineration, it is still 
possible to identify the tissue elements, especially in thin sections. 
Attempts thus to localise iron microchemically were not successful, 
as the iron is again “ masked” as oxide. A similar failure attended 
attempts to localise iodine in the thyroid, and the various reactions for 
the detection of phosphorus are either not sufficiently characteristic or 
worthless. W. D. H. 


The Aldehydase in Animal Tissues. Fr. Bareiii and Lina 
Stern (Biochem. Zeitsch., 1910, 29, 130—151).—By aldehydase is 
meant the ferment which can convert an aldehyde into a mixture of 
the corresponding alcohol and acid. In the absence of oxygen the 
activity can be measured by estimating the amount of acid produced. 
In the presence of oxygen, certain aldehydes are oxidised further to. 
the acid, although in many tissues the amount of alcohol-oxydase is 
very small. Acetaldehyde is changed in most tissues more rapidly 
than salicylaldehyde. Calf’s spleen is an exception in this respect. 
Formaldehyde does not readily undergo the change. The aldehydase 
is contained in most tissues, especially in the liver of the horse. 
Preparations containing aldehydase can be produced by precipitation of 
the tissues by acetone. The ferment acts best in slightly alkaline 
medium, the optimum temperature being 60°. The rate of reaction 
was also studied. S. B.S. 


Lipoids of the Brain. II. A New Method for the Prepara- 
tion of the Galactosides and of Sphingomyelin. OrTo 
RosEnHEIM and M. CuristinE Tess (Proc. physiol. Soc., 1910, 1—11; 
J. Physiol., 41. Compare Abstr., 1909, i, 282).—Cholesterol is first 
removed by extraction with cold acetone, and then lecithin and 
kephalin by extraction with ether or light petroleum ; the residue is 
then reduced to a fine powder, and extracted with cold pyridine; the 
extract is reddish in colour, and shows an absorption spectrum similar 
to that of hemochromogen ; it is poured into acetone, and a bulky 
precipitate of impure galactosides (phrenosin and kerasin) is thus 
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obtained ; these can be separated by fractional crystallisation from 
85% alcohol at 30° and 0°, and subsequently purified by several 
methods. If the residue is now extracted with warm pyridine 
(40—45°), sphingomyelin is dissolved out, which is precipitated by 
cooling to room temperature, and subsequently purified. Molisch’s 
reaction is a very delicate one for the detection of the galactosides. 
W. D. iH. 


Lipoids. XIII. Composition of the Spinal Cord. Siemunp 
FRANKEL and Lupwie Diurrz (Biochem. Zeitsch., 1910, 28, 295—319). 
—The spinal cord contains 74% of water, 18% of lipoids (being the 
part of the central nervous system richest in these substances), and 
8% of the proteins described by Halliburton, who, however, put the 
percentaye higher. The amount of water increases with age. The 
cholesterol present (4%) is in the free condition, as in the brain. A 
great part of the unsaturated phosphatides consists of kephalin ; 
the saturated lipoids are only present to the extent of 1°5%. 

W. D. H. 


Union of Certain Poisons with Cardiac Muscle. Horace 
M. Vernon (J. Physiol., 1910, 41, 194—232).—Alcohol added to 
Ringer’s fluid perfused through the tortoise heart lessens the amplitude 
of the heart’s contraction ; after about twelve minutes, the amplitude 
remains at a small, but constant, level; this effect is removed by 
perfusing with pure Ringer’s solution. Ether and chloroform act in 
the same way, but smaller doses are required to produce the same 
effect as alcohol ; their action is also reversible; the concentration of 
the poison does not affect this result. Hydrocyanic acid acts in 
the same way, except that the effect is not proportional to the con- 
centration; greater concentrations than 0:01% permanently injure the 
heart. Probably the same amount of poison is united to the cardiac 
substance in spite of variations in its concentration. Sodium fluoride 
acts somewhat in the same way ; on washing out with pure saline, the 
ventricle usually shows one to three huge waves of tonus oscillation. 
Formaldehyde very slowly reduces the contractions to a constant level, 
proportional to the concentration (0°001 to 0:008%), and recovery 
on washing out is very slow. Alcohol, ether, and chloroform slow, and 
may stop, the heart. Formaldehyde, hydrocyanic acid, and sodium 
fluoride seldom stopped the heart absolutely, and in many experiments 
did not affect its rate. Hearts depressed in vitality are more sensitive 
to the action of poisons, especially of chloroform. It is regarded 
as probable that alcohol, ether, and chloroform enter into a loose union 
with the colloidal lipoids or other constituents of the cardiac tissue by 
means of. molecular valencies, whilst hydrogen cyanide, sodium 
fluoride, and formaldehyde enter into definite chemical combination by 
means of atomic valencies. W. D. iH. 


Autolysis. Watruer Linpemann (Zeitsch. Biol., 1910, 55, 
36—52).—Autolysis in the livers of rabbits, cats, and dogs was 
studied under aseptic conditions. Protein hydrolysis, acid formation, 
and development of gas occur only if the organs are kept at 37°, 
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Carbon dioxide and hydrogen appear in most variable proportions ; 
hydrogen may be absent in the case of the rabbit. No constant relation- 
ship was found between the production of carbon dioxide and volatile 
fatty acids ; this is against a fatty acid fermentation of carbohydrate. 
The possibility of the acids arising from protein was shown by the 
occurrence of de-amidation. W. D. H. 


The Behaviour of the Fat of Organs in Autolysis, and on 
Preservation Onder Aseptic Conditions. Konsu1 Oxta (Biochem. 
Zeitsch., 1910, 29, 1—12).—To investigate the question as to whether 
fat can be formed from proteins, liver and heart muscular tissues were 
preserved in the cold and at 37—40° with chloroform water, and the 
amounts of fatty acids in the unchanged tissues, together with the 
cholesterol in the changed and unchanged tissues, were estimated. It 
was found that there was no increase of fatty acid produced under 
any conditions in the liver tissue, whereas the results in the heart 
muscular tissue were irregular, probably owing to the want of homo- 
geneity in the original tissue. Owing to the small quantities of 
cholesterol, and the consequent uncertainties due to experimental 
error, no conclusion could be drawn as to whether this substance 
increases in amount or not. 8. B.S. 


The Oxidation Processes of Lipoids of the Spinal Column. 
E. Sienorewx1 (Biochem. Zeitsch., 1910, 29, 25—30).—It has already 
been shown by Scaffidi that the nervous tissue, especially during 
degeneration, absorbs relatively large amounts of oxygen. The author 
now shows that the lipoids prepared from fresh nervous tissue also 
absorb oxygen, owing probably to the presence of unsaturated lipoids. 
The experiments were carried out by means of a microspirometer. 


8. B.S. 


The Amount of Erepsin in Blood-free Organs. OrTo 
Connnemm and Dimitri PLernerr (Zeiisch. physiol. Chem., 1910, 69, 
108—112).—Vernon found the duodenal mucous membrane to be richest 
in a peptolytic enzyme (erepsin), whilst among the organs, the kidneys 
possessed most and the blood least. He determined this colori- 
metrically by the biuret test. Abderhalden uses the splitting off of 
tyrosine from glycyl-tyrosine as his test for such enzymes. In the 
present research a slight modification of Vernon’s method was 
employed to test the presence of erepsin in cat’s organs (kidneys, 
lungs, muscles); the results confirm those of Vernon; the organs 
were freed from blood by Ringer’s solution. Erepsin, or, at any rate, 
a peptolytic enzyme, is therefore present in the tissue cells 
independently of the blood. W. D. H. 


The Isolated Kidney. The Influence of Pulse Pressure 
upon Renal Function. Donatp R. Hooker (Amer. J. Physiol., 
1910, 2'7, 24—44).—A perfusion apparatus for the dog’s kidney is 
described, which yields a pulsatile wave of pressure similar to the 
normal pulse. The amount of urinary filtrate and the rate of blood flow 
vary directly as the magnitude of the pulse pressure ; the amount of 
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protein varies inversely as this magnitude; in all cases the mean 
perfusion pressure was constant. W. D. H. 


The Cortex of the Suprarenal Body. K. Kawasuima (Biochem. 
Zeitsch., 1910, 28, 332—339).—Extracts of the cortical region of 
the horse’s suprarenal contain no enzyme capable of destroying 
adrenaline. Small quantities of adrenaline or a related substance 
are present. W. D. H. 


The Behaviour of the Chromaffine Substance of the 
Suprarenal Body in Hunger and Under the Influence of 
Potassium Iodide. F. Venuter and G. Dirrowsky (Arch. exp. 
Path. Pharm., 1910, 63, 460—464).—In inanition, the chromaffine sub- 
stance of the suprarenal is diminished ; administration of adrenaline 
under these conditions prolongs life, Potassium iodide is inhibitory 
towards the secretion of adrenaline, and this in addition to its 
depressor action is considered to explain its therapeutic use in 
arteriosclerosis. W. D. H. 


The Peptide-splitting Enzyme of Ovaries. A. KoBLENCK and 
WattHER Lis (Biochem. Zeitsch., 1910, 29, 102—103).—The ovaries of 
rabbits and pigs contain an enzyme capable of hydrolysing glycyl- 
tryptophan. 8. B. 8. 


Changes in the Skin following the Application of Local 
Anesthetics. I. Ethyl Chloride. Suernerp Ivory FrANz and 
Wuiam C. Ruepicer (Amer. J. Physiol., 1910, 27, 45—59).—Ethyl 
chloride is an anesthetic and analgesic; analgesia (insensibility to 
pain) being the more persistent. _ This is in favour of the view that pain 
is a sensation subserved by nerve- and end-organs distinct from those 


concerned in tactile impressions. Sensations of temperature are 
dulled. W. D. H. 


Laxatives and the Calcium of the Intestine. Ricnarp Carari 
(Arch. exp. Path. Pharm., 1910, 63, 434—440).—Saline purgatives 
which precipitate calcium ions increase the calcium in the intestinal 
wall, and calomel and alkaloids lessen it. W. D. H. 


Is the Stoppage of Rhythmic Contractions in a Solution of 
Pure Sodium Chloride Due to Increased Rate of Oxidation ? 
JacquEs Lors and HarpotpH WasteEnrys (Biochem. Zeitsch., 1910, 28, 
350—352).—Direct measurements show that there is no increased 
absorption of oxygen due to the presence of sodium chloride in solutions 
containing organisms which undergo rhythmic contractions, so that the 
question in the title is answered in the negative. The retarding action 
of sodium chloride on the rhythmic contractions of Medusa is not 
removed by addition of sodium cyanide. G.S. 


Production of Light by the Firefly. Josepn H. Kastie and 
F, Atex. McDermott (Amer. J. Physiol., 1910, 27, 122—151).—Three 
things are concerned in the production of light by living organisms: the 
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photogenic substance, water, and oxygen. The first is characterised 
by extreme irritability, but its composition is unknown. Chemical 
stimuli, especially ether, chloroform, carbon disulphide, carbon tetra- 
chloride, nitrobenzene, and nitrites of certain metals, cause a con- 
tinuous formation of light in the firefly, whereas normally light 
emission is intermittent, resembling a series of luminous explosions. 
Of the substances tried, sulphur dioxide is the most toxic. Great 
diminution of atmospheric pressure causes emission of light in the 
living animal and in the detached luminous organ. The photogenic 
material can be dried in a vacuum, and retains its power to emit 
light when moistened for at least thirteen months. W. D. H. 


The Secretion of the Infundibular Lobe of the Pituitary 
Body and its Presence in Cerebrospinal Fluid. Harvey CusHine 
and Emit Gortscu (Amer. J. Physiol., 1910, 27, 60—86).—The view 
that the active principle of this gland is secreted into the ventricular 
cavity is supported by the discovery that the cerebrospinal fluid con- 
tains a substance which acts on blood-pressure like “ pituitin.” This 
can be demonstrated in concentrated specimens of the fluid. Pituitin 


is believed to be a product of the hyaline substance of the pars 
Nervosa. W. D. H. 


The Reducing Properties of Milk, Liver, and Yeast. LzopoLp 
RosENTHALER (Zettsch. Nahr. Genussm., 1910, 20, 448—453).—From 
the results of experiments in which the action of milk on phenylgly- 
oxylic acid was investigated, the author comes to the conclusion that 
the reducing power of milk on such substances as the methylene-blue 
of Schardinger’s reagent (Abstr., 1903, ii, 190), etc., is due to bacterial 
action, and not to that of enzymes. The analogous actions of liver 
and yeast are due to the same cause. W. P.S. 


Aporrhegma. D. AckERMANN and Frizeprico KurscHer (Zeitsch. 
physiol. Chem., 1910, 69, 265—-272).—The name aporrhegma is given 
to the decomposition products of protein amino-acids formed by 
physiological processes in the living plant or animal, and includes the 
common ptomaines and acids formed by putrefaction. 

Attention is drawn to the fact that although methylated nitrogenous 
compounds are present in large quantities in vegetable tissues, they are 
rarely met with in animal tissues. Methylated glycine has been extracted 
from the muscles of Crangon vulgaris, Astacus fluviatilis, and Acanthias 
vulgaris, but does not appear to be present in the muscle of mammalians. 
It is suggested that in warm-blooded animals the nitrogenous products 
are got rid of by processes of oxidation, but that in plants and cold- 
blooded animals they are removed by means of complete methylation. 
Methylation can occur in the case of warm-blooded animals when 
oxidation is stopped to an appreciable extent, for example, in cases of 
phosphorus poisoning. 

A list of aporrhegma and their corresponding amino-acids is given, 
and also a list of methylated aporrhegma. J.J.8. 


A New Aporrhegma Prepared by Bacterial Agencies. 
D. AckERMANN (Zeitach. physiol. Chem., 1910, 69, 273—281. Compare 
this vol., i, 419).—Lysine mixed with Witte’s peptone and dextrose 
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undergoes bacterial putrefaction in the presence of a small amount of 
putrefying pancreas, and, after nineteen days at 36°, yields appreciable 
amounts of pentamethylenediamine, which can be isolated as the 
picrate or aurichloride. A small amount of a product which yields a 
readily soluble platinichloride is also formed. 

Arginine under similar conditions yields tetramethylenediamine and 
§-aminovaleric acid, but not agmatine, and glutamic acid yields y-amino- 
butyric acid (compare Schotten, Abstr., 1883, 813 ; Gabriel, ibid., 1890, 
360), by the elimination of carbon dioxide. 

It has not been found possible to isolate methylamine and ethylamine 
from the products formed by the action of anaerobic bacteria on glycine 
and alanine. J.J.S8. 


A Methylated Aporrhegma from Animal Tissues. R. 
ENGELAND and Friepricu Kutscuer (Zeitsch. physiol. Chem., 1910, 69, 
282—285).—The y-aminobutyric acid obtained from glutamic acid 
(compare Ackermann, preceding abstract) is identical with the 
synthetical acid. The aurichloride, C,H,O,N,HAuCl,, crystallises in 
glistening plates, m. p. 138°. 

When methylated, the y-amino-acid yields a product from which an 
aurichloride, C,;H,,0,N,HAuCl,, can be obtained, identical with the 
aurichloride, m. p. 203°, from y-butyrobetaine chloride isolated by 
Takeda (this vol., ii, 797) from the urine of dogs poisoned by 
phosphorus. The platinichloride of the ethyl ester, 

(C,H,,N-CO,Et),PtCl,, 
has m. p. 222° (decomp.). The occurrence of this betaine in substances 
of animal origin is due to the decomposition of glutamic acid and the 
methylation of the y-aminobutyric acid. The a-hydroxy-y-butyro- 
betaine formed in muscle extract is probably the first oxidation product 
of y-butyrobetaine. J.J.S8. 


Distribution of Nitrogen in the Intestinal Excreta. Henri 
LaBBE (Compt. rend., 1910, 151, 822—-824).—Normal human feces 
were extracted successively with ether, benzene, aqueous sodium 
carbonate, and glacial acetic acid. Nitrogen was determined in the 
original feces, in each extract, and in the insoluble residue. The 
results are given in tabular form. The benzene extract appeared to 
contain the substances of the lecithin type, whilst the alkaline extract 
probably contained the amino-acids. W. O. W. 


The Secretion of Urine. JosepH Barcrorr and HERMANN 
Srravus (J. Physiol., 1910, 41, 145—167).—The diuretics studied fall 
into two groups: (1) those which produce urine without alteration in 
the gaseous exchange of the kidney (Ringer’s solution, and sodium 
chloride in hyper- and hypo-tonic solutions) ; (2) those which cause 
increased gaseous exchange (urea, caffeine, sodium sulphate, phloridzin). 
In the case of urea and caffeine there is a definite poisoning action, as 
shown by subsequent depression of the gaseous exchange. The dis- 
tinctive features of the urine produced by the second class are attained 
by a process of secretion on the part of the tubules, and not by a 
process of re-absorption. After poisoning the cells by corrosive 
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sublimate or by the diuretics of the second class, a flow of urine can 
still be produced by the first class of diuretics; the urine so produced 
appears to be isotonic with the blood-serum. Clamping the kidney 
vessels for fifteen minutes after washing out with Ringer’s solution 
does not abolish its power of secretion. ‘The special interest of the 
research is the action of diuretics of the first class, and these produce 
urine independently of secretory activity (as judged by the absence of 
increased metabolism), and so their action must be attributed to 
mechanical filtration ; the experimental methods adopted were such 
that changes in rate of blood flow or of blood pressure could be 
excluded. The proteins of the blood-plasma in virtue of their osmotic 
pressure would attract water into the blood; the capillary pressure 
would drive water into the urine. Suppose, for instance, that the 
capillary pressure is equal to 27 mm. of mercury, and that the osmotic 
pressure of the proteins is a little lower, say, 25, as it probably is 
in normal circumstances, then the available pressure for filtration 
would be 2mm. If the amount of protein in the blood-plasma were 
reduced to half, the osmotic pressure will be reduced to 12°5, and the 
available filtering pressure is thus 14°5, or seven-fold increase, and 
diuresis will occur. This argument was justified by testing it as 
follows : the animal was bled very considerably, and the blood replaced 
by Ringer’s solution containing blood corpuscles in suspension ; the 
diuresis so produced was very considerable, although the blood-pressure 
was very low, and this was attended with no increase in the gaseous 
exchange. W. D. H. 


A Comparison of the Total Nitrogen Excretion of either 
Kidney in Normal Individuals. THzoporz B. BarrineeEr, jun., 
and BenJ. 8S. Barrincer (Amer. J. Physiol., 1910, 27, 119—121).— 
Observations were made on eleven young men. One ureter was 
catheterised, a bladder catheter collecting the urine from the other 
kidney. Details are given of the quantity of urine, in periods varying 
from twenty to one hundred and twenty minutes, secreted by each 
kidney, also the total nitrogen, and the sum of urea and ammonia 
nitrogen. The differences noted are usually small. W. D. H. 


The Excretion of Parenterally Administered Creatine in 
Mammals. Corne.is A. PEKELHARING and C. J. C. Van Hoocen- 
HUYZE (Zeitsch. physiol. Chem., 1910, 69, 395—407).—Injection of 
creatine into the blood-stream of rabbits, led to the result that this 
substance is, in part, decomposed in the body, and partly excreted 
as creatinine by the kidneys. The liver appears to be specially 
concerned in its destruction and in its conversion into creatinine. 


W. D. iH. 


The Excretion of Organically United Phosphorus in Urine. 
Kura Konno (Biochem. Zeitsch., 1910, 28, 200—207.).—Previous 
work on the organic phosphorus compounds of the urine in health 
and disease have shown that they are increased by the administration 
of glycerol-phosphates and lecithin. In the present research, a dog 
was fed on horse-flesh and lard, and then to this were added for two or 
three days’ periods, brain, casein, and thymus. On normal days the 
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organic phosphorus in percentage parts of total phosphorus averaged 2°7, 
on the brain days3°3, and on the casein and thymus days 1‘5. W. D, H. 


The Influence of the Fat of the Food Ingested on the 
Excretion of the Acetone Substances. Gunnar Forssner 
(Chem. Zentr., 1909, ii, 1759; from Skand. Arch. Physiol., 1909, 22, 
349—392).—The excretion of acetone and f-hydroxybutyric acid 
depends on the food ingested. After meals there is a regular increase 
in the excretion of acetone substances, and the missing of a meal 
causes a distinct change in the regular curve representing the excretion, 
and a marked diminution in the amounts excreted. The excretion 
depends on the fat ingested ; no difference could be detected between 
the action of the higher fatty acids (lard, etc.) and the lower fatty acids 
(butter). When the store of glycogen in the body had diminished, 
relatively small quantities of fat caused acidosis, similar to that of 
severe diabetes. 8. B. 8. 


The Influence of Muscular Work on the Excretion of 
Acetone Substances, with Diets Poor in Carbohydrates. 
Gunnar Forssyer (Chem. Zentr., 1909, ii, 1760; from Skand. Arch. 
Physiol., 1909, 22, 393—406).—On different days, certain amounts 
of muscular work were performed (marching), which were in the 
ratios of 1, 2, 3,and 4. The average diet consisted of 111°7 grams 
protein, 239 grams fat, and 59:4 grams carbohydrates. Muscular 
work was found to diminish the body reserve of carbohydrates, 
which are concerned in the formation of acetone substances. This 
diminution was, however, oniy proportional to the amount of work 
performed within certain limits. The maximal action under the 
condition of experiments was attained by a forced march lasting for 
two to thirty-six minutes. 8. B. 8. 


Melanuria. Hans Eppinaer (Biochem. Zeitsch., 1910, 28, 181—192). 
—The origin of the black pigment which occurs in certain malignant 
tumours and passes into the urine is obscure, and the suggestion that 
it originates trom tyrosine by the action of a tyrosinase is due to 
experiments in vitro only. The present research shows that this 
pigment (melanin) originates from tryptophan. By feeding with 
tryptophan, the excretion of the pigment is increased three-fold, 
whereas tyrosine and phenylalanine, the parent substances of homo- 
gentisic acid, have no effect. The urine is sometimes darkly coloured 
when passed, sometimes the darkening comes on after exposure to the 
air, but in all cases of melanotic tumour, it appears on the addition of 
oxidising agents; the material in the urine is then not melanin, but 
melanogen. This can be precipitated from the urine with sulphuric 
acid and mercuric sulphate, and can then be dissolved out from the 
precipitate by a method which is described in full, and finally 
obtained in crystalline form. These crystals show all the colour and 
other reactions of melanogen as contained in the original urine. The 
following formula was calculated from its percentage composition : 
C,H,,0,N,8, and it is regarded provisionally as a hydroxy-/V-methyl- 
pyrollidinecarboxylic acid in the form of an ethereal sulphate. Another 
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substance was separated from the same urine ; it is probably related 
to the first, but this requires further investigation. W. D. H. 


Acapnia and Shock. VII. Failure of the Circulation. 
YANDELL HENDERSON (Amer. J. Physiol., 1910, 2'7, 152—176. Compare 
this vol., ii, 622).—The essential factor in the circulation in shock is 
not heart failure, but failure of the veno-pressor mechanism, which 
consists, in part, of the tonus of the tissues and, in part, of osmotic 
processes, Tonus is largely dependent on the carbon dioxide they 
contain, and when the tension of carbon dioxide (regulated by the 
respiratory centre) is diminished in acapnia, the blood stagnates in 
the venous reservoirs. Acapnia upsets osmotic processes ; water passes 
out of the blood into the tissues, and is ultimately followed by tissue 
asphyxia and acidosis. W. D. H. 


The Fundamental Constituents of Tumour Cells. Emin 
ABDERHALDEN and FLORENTIN MeEpIGRECEANU (Zeiisch. physiol. Chem., 
1910, 69, 66—71),.—Tyrosine, glutamic acid, and glycine were 
estimated in the cell proteins derived from various malignant 
tumours. The different kinds of tumours all yielded the three 
amino-acids in approximately the same proportion. W. D. H. 


The Theory of the Wassermann Reaction. E. Garz and R. 
InaBa (Biochem. Zeitsch., 1910, 28, 374—391).—Sachs and Rondoni 
have shown that dilution of the alcoholic extract {of the syphilitic 
liver with salt solution causes a cloudiness, which varies as the 
dilution is effected slowly or rapidly. The manner of dilution 
influences the power of the extract in uniting with complement, and 
they explain this as due to a physical cause, namely, the size of the 
particles in suspension. There is an undoubted alteration as Sachs 
and Rondoni described, and this disappears on cooling ; moreover, the 
difference does not run parallel to the change in hemolytic power ; 
the latter, however, does not remain unaltered. Sharper results are 
obtained in extracts diluted slowly, and those who use the Wassermann 
reaction for the biological detection of syphilis must recognise the 
importance of this factor. It appears doubtful if the explanation is 
wholly physical. W. Dz. H. 


Serological Studies with the Help of the Optical Method. 
XI. Parenteral Administration of Carbohydrates. Emi. 
ABDERHALDEN and GeorG Kaprsercer (Zeitsch. physiol. Chem., 1910, 
69, 23—49).—Sucrose injected either into the blood or subcutaneously 
is inverted in the blood, but great differences are seen in different 
animals, Lactose is also affected, but not rafiinose. After the injection 
of lactose, dog’s serum or plasma inverts sucrose and lactose, but not 
raffinose. The action of the these fluids on the two disaccharides is 
noticeable seven to eight hours after a subcutaneous injection of 
either, and lasts at least fourteen days. Whether the urine has the 
same power has not yet been investigated. The agent in the blood 
that acts on the sugars, dialyses into distilled water. A temperature 
of 60° destroys the power, and of 4° lessens it. W. D. H. 


VOL. XOVIII. ii. 74, 


li. 1094 ABSTRACTS OF CHEMICAL PAPERS. 


The Influence of Pharmacological Agents on Oxidation in the 
Organism. Jvuiivs Baer and WitHetm MeEyeErstEIn (Arch. exp. 
Path. Pharm., 1910, 63, 441—459).—The importance of oxidation as 
a source of energy, and the way in which body functions are influenced 
by drugs acting on oxidation processes are well illustrated by recent 
work on narcosis. In the present research, the point investigated was 
acetone formation in the liver perfused with various drugs, namely, 
potassium cyanide, chloral hydrate, trichloroacetic acid, dimethylbarbi- 
turic acid or ethylbarbituric acid (veronal), salicylic acid, salicyl- 
aldehyde, saligenin, p-hydroxybenzoic acid and aldehyde, and m-hydroxy- 
benzoic acid and aldehyde. All of these inhibit acetone formation in 
varying degrees, but the figures given show that the variation is not 
proportional to their effect on oxidation ; indeed, some increase oxida- 
tive processes. In the oxidation of butyric and hydroxybutyric acids 
in the liver, two different processes or factors have therefore to be dealt 
with. W. D. H. 


Behaviour of Phloridzin after Extirpation of the Kidneys. 
Erich Lescuke. Answer to the Preceding. Kari GLAESSNER 
and Ernst P. Pick (Pfliiger’s Archiv, 1910, 135, 171—175, 176. 
Compare this vol., ii, 530).—-Polemical. Both sides maintain their 
original position. W. D. iH. 


Quantitative Investigations on the Chemistry of Stroph- 
anthin Action. Wattuer Straus (Biochem. Zeitsch., 1910, 28, 
392—407).—Alkaloids which act on certain organs, such as the heart, 
can be washed out and re-obtained in the washings, and their action is 
thus reversible. This is not the case with the digitalis glucoside. 
Strophanthin is in this relation similar to alkaloids, and its action is 
largely reversible. Tested on a frog’s heart by perfusion, the reaction 
is proportional to the concentration of the drug, and there is probably 
a chemical action between the cell constituents and the glucoside, 
although very little of the latter is used in the combination or inter- 
action, and there is no storage in the heart muscle. W. D. H. 


The Systolic and Diastolic Heart-Action of Strophanthin. 
N. WeRscHININ (Arch. exp. Path. Pharm., 1910, 63, 386—404).—This 
drug in Ringer’s solution applied to the exterior or interior of the 
frog’s heart leads in small concentrations to diastolic stoppage, in 
medium doses to systolic stoppage, and in high concentrations to diastolic 
stoppage and paralysis. Mixed with blood-serum, the toxic poweris much 
increased. This is, in part, due to the lipoids present, and lecithin 
exerts a similar action, but the effect in producing systolic stoppage 
appears to be specially due to the salts of the serum, particularly 
those of calcium, but calcium salts only exert this influence when 
applied endocardially. W. D. H. 


The Action of Strophanthin on the Blood-Vessels, Max 
Kasztan (Arch. exp. Path. Pharm., 1910, 63, 405—423).—The effect 
of members of the digitalis family in raising arterial pressure is, in 
part, due to vaso-constriction, and large doses will soon contract the 
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kidney blood-vessels and lessen the flow of urine. The present 
research specially takes up this point, and the organs of cats, rabbits, 
and dogs were perfused with strophanthin in Ringer’s solution. 
Solutions of one or more per million constrict the blood-vessels of 
kidney and intestine ; concentrations below this dilate them, but here 
a difference between the kidney and intestine is noted, for smaller 
concentrations, which constrict the intestinal, will still dilate the 
kidney biood-vessels. W. D. H. 


[Physiological] Action of Atropine, Pilocarpine, and Physos- 
tigmine. Artur R. Cusuny (J. Physiol., 1910, 41, 233—245).— 
Pilocarpine causes contraction or inhibition of the cat's uterus, accord 
ing to the condition of the organ, in this resembling the effects of 
adrenaline or hypogastric stimulation. Its contractor action is 
antagonised by ergotoxine, as is that of adrenaline or electric 
stimulation. It differs from adrenaline in being antagonised 
completely by atropine whether it contracts or inhibits the uterus. 
Physostigmine contracts the uterus, and is antagonised by atropine. 
It is suggested that pilocarpine and atropine act on receptive 
substances associated with the nerve impulse path to the uterus, but 
do not lie actually on this path. Physostigmine may probably affect 
the receptors associated with the augmentor path only. In the case of 
other abdominal organs, the same explanation is regarded as tenable, 
whilst, in other cases, the receptive substances are regarded as lying 


on the impulse path, since this is interrupted by atropine. 
W. D. H. 


The Behaviour of Morphine in the Frog. Bronistaw FRENKEL 
(Arch. exp. Path. Pharm., 1910, 63, 331—340).—Most previous 
workers on morphine have employed warm-blooded animals. Frogs 
differ from these in the prolonged period of primary excitation, 
culminating in tetanus, and in manifesting no immunity. Morphine 
is retained for a long time in the frog’s body ; after eight days it is, 
however, all eliminated, mainly by the alimentary tract, from which 
65% of the amount given is recoverable ; comparatively little (10%) is 
destroyed in the body. None is found in the central nervous system, 
but the liver, and next to that the muscles, contain most. The des- 
truction is increased by an elevation of body-temperature and of 
oxygen tension. W. D. H. 


Influence of the Concentration of Hydroxyl Ions in a 
Sodium Chloride Solution on the Relative Anti-Toxic Action 
of Potassium and Calcium. Jacques Lors (Biochem. Zeitsch., 
1910, 28, 176—180).—The poisonous action of sodium chloride on 
the developing fertilised eggs of the sea-urchin is neutralised to a 
greater extent by potassium than by calcium in neutral or slightly acid 
solution; in alkaline solution, on the other hand, calcium is more 
effective than potassium. In all cases the effect of a mixture of 
potassium and calcium is greater than the sum of the separate effects. 
Addition of alkali to a mixture of potassium and sodium chloride 
increases the poisonous action, whereas alkali renders a mixture of 
sodium and calcium chloride less poisonous. G. S. 
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Why Does Sodium Cyanide Diminish the Poisonous Action 
of Sodium Chloride on Sea-Urchin’s Eggs? Jacques Lors and 
HarpotpH Wasteneys (Biochem. Zeitsch., 1910, 28, 340—349).— 
Warburg (this vol., ii, 628) accounts for the poisonous action of 
sodium chloride on sea-urchin’s eggs on the assumption that it 
increases the oxidation processes to such an extent that the egg is 
disadvantageously affected, the favouring effect of the calcium being 
due to its property of bringing back the rate of oxidation to the 
normal value. The authors have determined the amount of oxygen 
used up when the eggs develop in different solutions, and show that 
in sodium chloride solution there is no increase, but if anything a 
decrease, in the amount of oxygen absorbed. Warburg’s observation 
that more oxygen is used up in a given time in a solution containing 
sodium chloride and cyanide than in the same solution with the 
addition of calcium, is confirmed, but no final explanation is 
advanced. The anti-toxic effect of sodium cyanide in a solution con- 
taining sodium chloride is ascribed to the former substance retarding 
the development of the egg or the oxidation changes accompanying 
development. G. 


The Inhibition of the Toxic Action of Certain Poisons on the 
Eggs of Sea-Urchins Due to Depression of Oxidation in the 
Eggs. Jacques Logs (Biochem. Zeitsch., 1910, 29, 80—95).—It was 
found that the stoppage of oxidation in the eggs, either by sodium 
cyanide or by driving out oxygen from the artificial sea-water by 
hydrogen, inhibited the toxic action of the following classes of sub- 
stances: (1) Neutral salt solutions; (2) sugar solutions ; (3) hyper- 
and hypo-tonic solutions ; (4) narcotics (chloral hydrate, phenylurethane, 
chloroform, and alcohol). This action of deficient oxidation cannot be 
due to inhibition of the bifurcation process, for it inhibits the toxic 
action of substances like chloral hydrate, which themselves inhibit the 
bifurcation of the egg. 8. B.S. 


The Removal of the Poisonous Effects of Hydrocyanic 
Acid by Substances which Split off Sulphur. Josrer Heprtine 
( Biochem. Zeitsch., 1910, 28, 208—212).—Lang found that hydrocyanic 
acid compounds led to the excretion of thiocyanates, and in minced 
organs the change of potassium cyanide into thiocyanate also occurs, 
the sulphur arising probably from the cystine of protein. He further 
showed that various sulphur compounds protect the organism against 
the poisonous effects of hydrocyanic acid. Reid Hunt and others have 
confirmed this. In the present research on rabbits, the antidotes 
investigated were sodium tetrathionate, cystine, B-thiolactic acid, and 
a- and £-dithiodilactylic acids, and Lovén’s  trithio-compound, 
C,H,,0,8,. All were protective in some degree, but none reach 
thiosulphate in efficiency. W. D. H. 


The Supposed Immunity of Toads to their own Poison 
(Secretion of Skin Glands). Hermann Fiuner (Arch. exp. Path. 
Pharm., 1910, 63, 374—-385).—It has been generally stated that toads, 
like snakes, are immune to their own poison. The cutaneous secretion 
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of toads contains several active constituents, namely, a hemolysin 
called phrynolysin, and two substances, bufonin, similar to cholesterol, 
and an easily soluble substance, bufotalin. The last two substances 
produce the main toxic symptom, namcly, a digitalis-like action on the 
heart. It is shown in the present research that the hearts of frogs 
are easily affected by the toad’s poison, stoppage and systolic con- 
tracture being produced; the same occurs also in the toad’s heart. 
This action is to a great extent annulled by previous treatment of the 
secretion with cholesterol. W. Dz. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Spontaneous Ignition of Coal. Ernst Gauie (Centr. Bakt. Par., 
1910, ii, 28, 461—473).—The bacteriological examination of five 
kinds of coal showed the presence of seven kinds of spores, of which 
three were identified as Bacillus subtilis, B. mesentericus, and a kind 
of Sarcina. The spores develop at the ordinary temperature and 
without air, and non-sterilised coal, moistened with tap-water, gave 
in one experiment a luxuriant growth of bacteria. 

Further experiments on the production of gas from coal by the 
action of bacteria showed that four of the seven microbes produce 
inflammable gas, about three-fourths methane, about one-fifth carbon 
dioxide, with small amounts of carbon monoxide. The bacterial action 
was found to result in a rise of temperature, the greatest effect being 
produced by B. pseudosubtilis (1°9°). Finally, it is shown that coal 
which has been subjected to the action of the bacteria ignites at a 
lower temperature. 

The conclusion is drawn that whilst bacteria are not the direct 
cause of the spontaneous ignition of coal, they may play an important 
part in the production of conditions which result in ignition. 

N. H. J. M. 


The Destruction of Gelatin by Micrococcus prodigiosus. 
P. Mesernitzxy (Biochem. Zeitsch., 1910, 29, 104—-125).— Micrococcus 
prodigiosus contains an enzyme which is capable of liquefying gelatin, 
and can be detected in culture media after some days. It is very 
heat-stable. The products of the action of the organism on gelatin 
were also investigated, and the amounts of nitrogenous matter 
precipitable by tannin solutions after varying intervals of culture 
were estimated. In addition to these peptides, crystalline substances 
were also produced, of which only glycine was identified with 
certainty. Probably leucine and proline were also produced. 

8. B. S$. 


Action of Nitrates in Alcoholic Fermentation. AvucusTE 
Fernpacn and A. LANzENBERG (Compt. rend., 1910, 151, 726—729).— 
It has been held that the presence of nitrates during alcoholic fermen- 
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tation is harmful, owing to the toxicity of these substances towards 
yeast. This view, based on the experiments of Mayer (1869) and of 
Dubrunfaut (Compt. rend., 1871, '73, 263), is now shown to be incorrect. 
Potassium nitrate has a slightly inhibitory effect when present to the 
extent of 0°1%, but in concentrations exceeding this, up to 2%, it 
strongly stimulates the production of alcohol. 

Experiments were also conducted on zymase with similar results ; 
the amount of carbon dioxide produced was found to increase to 
a marked extent when the salt was present in 0°5—4% solution. 
The optimum concentration varied with the nature of the yeast from 
which the enzyme was prepared. It was found, however, that the 
multiplication of yeast cells is checked by nitrates, especially in the 
more concentrated solutions. W. O. W. 


Influence of Nitrates on Alcoholic Ferments. E. Kayser 
(Compt. rend., 1910, 151, 816—817. Compare Abstr., 1907, ii, 288, 
383, 903; Fernbach and Lanzenberg, preceding abstract).—Man- 
ganese nitrate is even more active than the alkali nitrates in 
promoting alcoholic fermentation. The optimum dose of this salt 
varies with the nature of the yeast. W. O. W. 


Influence of Environment on Enzymic Action. Freprerick W. 
Pavy and Hupert W. Bywaters (J. Physiol., 1910, 41, 168—193).— 
The inverting power of an aqueous extract of yeast is increased ten- 
to fifteen-fold by the addition of a boiled extract of yeast. This is attri- 
buted to the acidity of the boiled extract, for the same results can be 
obtained by substituting acetic acid for the boiled extract. If yeast 
cells are used, acetic acid has the same activating effect up to a certain 
optimum point, after which addition of acid diminishes the inverting 
power. After desiccation, treatment with alcohol, or grinding with 
kieselguhr, yeast yields an aqueous extract with enhanced enzymic 
power, which acid fails almost entirely to increase further. The 
activity produced by acid can be removed by the addition of alkali. 
The diastatic enzyme of the oyster is influenced by boiled oyster extract 
and by acetic acid in the same way, but not to so great an extent. The 
addition of acid, not only increases the amount of reducing substance, 
but also increases its reducing power. The post-mortem production of 
sugar in the liver can be checked by an alkaline injection, and sub- 
sequently the production of sugar can be increased by rising amounts of 
acid until an optimum is reached. The dried or coagulated liver 
behaves to acid and alkali like the fresh organ. The post-mortem 
production of sugar and of acid by the liver runs on parallel lines, and 
the acidity so produced is regarded as the governing factor for sugar 
formation. Fluorides restrain the formation of both acid and sugar. 

W. D. H. 


The Kinetics of Toxic Action of Dissolved Substances. I. 
The Influence of Concentration. THropor Pauz, Gustav Brir- 
STEIN, and Anton Reuss (Biochem. Zeitsch, 1910, 29, 202—248).—The 
disinfecting action, determined by means of the Kronig-Paul garnet 
method, of various acids on different bacteria was estimated. Acetic 
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and n-butyric acids were found to be more powerful disinfectants than 
hydrochloric acid in isohydric solutions. The disinfection constant of 
hydrochloric acid in WV/25—.V/150 solutions was found to be approxi- 
mately proportional to the square-root of the concentration of the acid, 
For butyric acid in concentrations V/6°6—J/26, it was proportional to 
the square of the concentration, or for acetic acid in concentrations 
N/2—N/31, the disinfection rate was approximately proportional to the 
concentration itself. The relationship between the disinfecting action 
and concentration of a substance can be expressed by the general 
equation: K=A.C”, where K=constant of disinfection rate, C =con- 
centration, and A and B are constants. The exponent B is the 
characteristic constant for any particular disinfectant. S. B.S. 


The Kinetics of Toxic Action of Dissolved Substances. II. 
The Influence of Neutral Salts and Temperature on the 
Disinfection Rate of Acids. TxHropor Pau, Gustav Brirstein, 
and Anton Reuss (Biochem. Zeitsch., 1910, 29, 249—278).—Certain 
inorganic substances increase the disinfection rate of inorganic acids 
without themselves acting as disinfectants ; an aqueous solution with 
equivalent quantities of the acid HX, and the salt MX,, has approxi- 
mately the same disinfection rate as an acid HX,. The disinfection 
rates of acid-salt mixtures with different contents in salt are 
approximately the same as those of the salts having the corresponding 
concentration. The temperature-coefficients of the disinfection rates 
were also determined. S. B.S. 


Catalase of Moulds. Artaur W. Dox (J. Amer. Chem. Soc., 
1910, 32, 1357—1361).—A study of various species of Penicilliwm 
and Aspergillus has shown that these moulds contain catalase. When 
the mycelium first appears on the surface of the culture-medium, it 
contains a very active catalase, but, after about fifteen days, the 
quantity of this enzyme in the cells of the fungus gradually decreases, 
whilst that in the medium steadily increases. The means by which 
this passage of the catalase from the mould into the medium is effected 
cannot at present be explained, but it seems probable that some of the 
cells of the fungus undergo disintegration or suffer a loss of vitality, 
thus allowing the enzyme to diffuse or to be mechanically discharged 
into the medium. 


Formation of Hydrogen Cyanide in the Germination of 
Seeds. Ciro Ravenna and M. Zamorani (Atti R. Accad. Lincei, 
1910, [v], 19, ii, 356—361).—Although the seeds of Sorghum vulgare 
do not contain hydrogen cyanide, yet the distillate from them 
when germinating always yields that substance. This is the case 
whether germination takes place in the dark or in light, and the 
amount found increases to a certain limit (0°08% of the weight of the 
seeds), then decreases. The seeds of Linum usitatissimum, which 
contain hydrogen cyanide (0:027%), behave similarly, but the maximum 
amount is greater (0°5%). It is suggested that carbon dioxide or 
carbohydrates are concerned in the formation of the acid. Less was 
produced (in some experiments) in the absence of carbon dioxide, 
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whilst seedlings grown in the dark and supplied with dextrose 
produced more than similar etiolated plants not so treated. 
R. V. 8. 


The Elective Role of the Root in the Absorption of Salts. 
JEAN DE Rurz DE Lavison (Compt. rend., 1910, 151, 675—677).—The 
rate of absorption of sodium, potassium, and calcium chloride from 
aqueous solutions by the cut stems and roots of plants has been 
determined. It was found in the case of the haricot that sodium 
chloride was not absorbed by the roots, whilst considerable quantities 
passed into the stem. The latter absorbed all the salts presented to 
it with equal facility, whilst the roots showed a marked selective 
action. W. O. W. 


Cryoscopic Determination of the Osmotic Pressures of 
Some Plant Organs. W. R. Getston Arxins (Sci. Proc. Roy. Dubl. 
Soc., 1910, 12, 463—469)—Records are given of measurements 
of the osmotic pressure of the juices extracted from over fifty 
fruits, leaves, stems, etc., of plants. In the case of fruits the pressures 
varied from 5°94 atm. for a specimen of Lycopersicum esculentum to 
28°27 to 29°53 atm. for Prunus communis, the high numbers in the 
latter case being due probably to the sugars. Citrus Limonum gives 
larger variations, 10°46 to 12°21 atm. for samples obtained in August, 
and 12°05 to 14°06 atm. for those obtained in February. The pressure 
in the rind is somewhat lower. The red stems of Rheum officinale 
gave 6°52 atm., this low number being associated with the relatively 
low molecular weight of oxalic acid, the chief constituent of the 
uice, 

' The pressure in the underground organs studied ranged from 6°5 atm. 
in the tubers of Solanum tuberosum to 18°7 atm. in the tubers of 
Helianthus tuberosus. 

Calculations of the mean molecular weight showed that the red 
stem of Rhewm officinale gave the lowest value, 76, and the tubers of 
Helianthus tuberosus the highest value, 394. The fruits gave values 
varying from 110 to 231. 

The author concludes that similar plant organs of the same species 
have approximately equal osmotic pressures, but this deduction does 
not apply to leaves. E. J. R. 


Hydrocarbons of Vegetable Origin. TimorHtée Kuioss, JuLEs 
Garnier, and R. Exsrwein (Bull. Soc. chim., 1910, [iv], '7, 940—950. 
Compare Klobb and Fandre, Abstr., 1907, ii, 123).—Methods for the 
isolation of hydrocarbons occurring in plants are described, and a 
number of the hydrocarbons are characterised. Many similar 
saturated hydrocarbons of vegetable origin have been described by 
Power and his collaborators. 

The plant material, usually flowers, is extracted with either cold or 
warm light petroleum, and the soft extract left on removal of most of 
the solvent is dissolved as far as possible in boiling acetone. From 
the filtered hot acetone solution the hydrocarbon separates on cooling, 
and may be purified if necessary by boiling with potassium hydroxide 
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in alcohol and subsequent recrystallisation from ether or acetone. An 
alternative process consists in treating a concentrated alcoholic extract 
of the flowers with aqueous ammonia solution (15—20%) for several 
days to remove tannins, etc., and then extracting with ether. The 
residue left on distilling off the ether is treated with potassium 
hydroxide in alcohol, the solvent distilled off, and the residue poured 
into water and extracted with ether. The residue from the last 
solvent is extracted with boiling alcohol, which, on cooling, deposits 
the hydrocarbon in crystalline form. These hydrocarbons dissolve 
in warm light petroleum, chloroform, or carbon disulphide, and can be 
obtained in microscopic crystals from boiling acetone or alcohol, but 
they assume a more definitely crystalline form if left in contact with 
acetone during one or two days, or if obtained by slow evaporation 
from dilute solutions in ether. The melting point varies from 53° to 65° 
(Maqienne block), They are unaffected by bromine or potassium 
permanganate. 

The flowers of Arnica montana yield, in addition to arnidiol (Abstr., 
1904, i, 410; 1905, i, 594), a mixture of hydrocarbons, from which one 
having the formula C,,H,., m. p. 62°, has been isolated in a pure state 
(compare Borner, Znaug. Diss., Erlangen, 1892). Matricaria chamo- 
milla flowers, treated by the second general process, furnish a hydro- 
carbon, C,H oo, m. p. 52—54°, which ecrystallises in colourless lamelle. 
The hydrocarbon, C,,H;., from Antennaria dioica, m. p. 64—66°, 
erystallises in nacreous lamelle from acetone. Worm seeds (flowers of 
Artemisia maritima) yield a hydrocarbon, C,.H,,., m. p. 55—58°, which 
crystallises in colourless lamelle, and even after purification evolves 
hydrogen bromide with bromine in carbon tetrachloride. The hydro- 
carbon, C,,H,,, from Tussilago farfara flowers, m, p. 57—59°, 
forms nacreous, hexagonal lamellae. The flowers of Zilia ewropea yield 
a hydrocarbon, C,,H,,, m. p. 54—56°. The hydrocarbon isolated by 
Naudin from chamomile flowers (Abstr., 1884, 391) is shown to have 
the formula C,,H,. ; it melts at 64°, and crystallises slowly from ether 
in colourless lamelle. 

The formule assigned to the various hydrocarbons have been 
controlled in most cases by cryoscopic determinations in naphthalene. 
T. A. H. 


Formation and Distribution of Certain Alkaloids in 
Papaver somniferum. M. Kersoscu (Pharm. Weekblad, 1910, 47, 
1062—1074, 1081—1094, 1106—1119).—An investigation of the 
formation and distribution of the alkaloids of Papaver somniferum in 
the different parts of the plant at various stages of its growth. The 
seed contains a trace of narcotine and amorphous alkaloids, After 
three days’ germination, the seeds have developed an appreciable 
quantity of narcotine, and the ‘alkaloids make their appearance in the 
plant in the order: narcotine, codeine, morphine, papaverine, narceine, 
and thebaine. When the plants are 5—7 cm. high they contain the 
four alkaloids first named, and they are present in all the organs 
of the plant from the time of flowering until it reaches maturity, 
when all the organs contain narcotine, codeine, and morphine. The 
composition of the sap differs in different parts of the plant. Germina- 
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tion of the seeds in an atmosphere free from nitrogen also produces 
narcotine, its formation being occasioned by the decomposition of 
proteins. The proportion of narcotine in the buds is much greater 
than in the unripe seed husks. 

With a solution of cadmium iodide (1°8 gram) and cesium iodide 
(5 gram) in 100 c.c. of water, papaverine, codeine and morphine yield 
additive products readily identified by their crystalline form. On 
addition of the reagent, each of the six alkaloids gives an amorphous 
precipitate; on warming, the additive products of those named 
dissolve, and crystallise on cooling, whilst those of the others remain 
amorphous. A. J. W. 


Chemical Examination of the Bark of a Species of 
Prunus. Horace Finnemore (Pharm. Journ., 1910, [iv], 31, 
604—607).—A spurious substitute for Prunus serotina bark, which 
is very similar to the bark of LP. emarginata, has been examined and 
found to differ from the true bark in containing no cyanogenetic 
glucoside yielding benzaldehyde on hydrolysis (Power and Moore, 
Trans., 1909, 95, 243). It contains quercimeritrin (Perkin, Trans., 
1909, 95, 2181), a new colouring matter glucoside (prunitrin), and a 
phytosterol as its principal constituents. 

A concentrated alcoholic extract of the bark was dissolved in water 
and extracted with ether, which caused the precipitation of some 
impure prunetin (see below), but dissolved a mixture of (1) an acid 
substance, m. p. 121°, crystallising in plates, and giving a reddish- 
purple coloration with ferric chloride solution; (2) a phytosterol, 
m. p. 137°, which furnished an acetyl derivative, C,,H,,OAc, m. p. 
121°, erystallising in lustrous plates; (3) fatty matter furnishing 
the same phytosterol and formic, butyric, and palmitic acids on 
hydrolysis ; (4) prunetin, C,,H,.O,;, m. p. 242° (corr.), which crystal- 
lises in colourless needles, dissolves in alkalis with a yellow colour, 
but is sparingly soluble in organic solvents. It furnishes a mono- 
acetyl derivative, m. p. 190°, a diacetyl derivative, m. p. 224—226° 
(corr.), and a dibenzoyl derivative, m. p. 215°, all of which crystallise 
well. On treatment with methyl iodide and sodium methoxide it 
yields a monomethyl ether, m. p. 145°, crystallising in fiat, lustrous 
needles, and this in turn gives a monoacetyl derivative, m. p. 202°, 
erystallising in colourless prisms. When heated with hydriodic 
acid, prunetin furnishes 1 mol. of methyl iodide, and prunetol, 

C,;H,,9;; 
m. p. 290°, which crystallises in colourless needles, yields a triacetyl 
derivative, m. p. 205°, and on methylation furnishes a mixture of 
prunetin methyl ether (see above), and a second product, which is 
insoluble in ether and furnishes a crystalline acetyl derivative, m. p. 
186°. Both prunetin and prunetol, on solution in boiling acetic acid 
and addition of sulphuric acid, furnish unstable sulphates of the type 
described by Perkin and Pate (Trans., 1895, 67, 644). On fusion with 
potassium hydroxide, prunetin yields y-hydroxyphenylacetic acid and a 
substance which gives the reactions of phloroglucinol, and furnishes 
methyl iodide on treatment with hydriodic acid. It is considered that 
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prunetin is closely related to scutellarein (Molisch and Goldschmiedt, 
Abstr., 1902, i, 48) in constitution, and may have the formula 
OMe-C—CH——CU—0—CH CH—CH—C-OH 
CH-C(OH)—C-CO—C-—-C——CH—CH 

The aqueous solution, after extraction with ether, deposited on 
standing crystals of quercimeritrin (Perkin, Trans. 1909, 995, 
2181). 

wh aqueous extract on defaecation with lead acetate and subsequent 
extraction with ethyl acetate furnished a new. glucoside, prunitrin, 
C,.H,,0,,, erystallising from hot water in slender needles. This, on 
hydrolysis with hydrochloric acid, yielded prunetin and dextrose, and 
is probably the source of prunetin in the bark. Yellow colouring 


matters also occur in Prunus cerasus and P. avium barks. 
= a 


The Resistibility of Wheat and Barley to Poisons and its 
Importance for Sterilisation. Hrrtnricn ScHroEpER (Centr. Bakt. 
Par., 1910, ii, 28, 492—505).—The following method was found to be 
suitable for sterilising wheat and barley grains. The seeds are first 
well washed in running water, and then immersed in 5% silver nitrate 
solution for eighteen to twenty-four hours. They are then washed 
with water, and allowed to swell in a dilute solution of sodium 
chloride. 

The method would presumably be suitable for other seeds, such as 
rice and oats, which are protected similarly to wheat, but it does not 
seem suitable for sterilising leguminous seeds. 

Only undamaged seeds can be sterilised with silver nitrate. 

N. H. J. M. 


Influence of Some Artificial Oxydases and of Some Metallic 
Compounds on the Growth of Wheat. V. Nasari (Atti R. 
Accad, Lincei, 1910, [v], 19, ii, 361—367).—From experiments on the 
germination of wheat in the laboratory and also its growth under 
agricultural conditions, the authors find that compounds of manganese 
(dioxide, sulphate, carbonate) exert a favourable influence on the result 
obtained. The manganese compounds were supplied to the plant in 
three ways: (1) as a component of an artificial oxydase, with which 
the seeds were enveloped ; (2) as a component of a paste containing 
starch and nitrogenous organic matter, with which the seeds were 
covered ; (3) as a fertiliser. Ferric oxide may also have a beneficial 
effect, but ferrous sulphate only prevents mildew. Copper and 
aluminium sulphates affected growth unfavourably. R, V. 8. 


Putrefaction Bases from the Decomposition of Soy Beans 
(Glycine hispida). Kryonisa Yosuimura (Biochem. Zeitsch., 1910, 
28, 16—22. Compare Abstr., 1909, ii, 928).—The following bases 
can be isolated from the products formed when soy beans are boiled 
with water, the moist beans rubbed in a mortar until the whole has a 
pasty consistency, and left for some four months at the ordinary 
temperature: $-amino-4-ethylglyoxaline (f-iminoazolylethylamine : 
Ackermann, this vol., i, 419), 0°18; tetramethylenediamine, 0:25 ; 
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pentamethylenediamine, 0°53 ; trimethylamine, 0°23 ; ammonia, 4°60. 
The numbers refer to grams per kilo. of air-dried material. 
Histidine, arginine, and lycine could not be detected. J.J.5S. 


Harmlessness of Sulphurous Acid in Wines. P. Cartzs 
(Ann. Chim. anal., 1910, 15, 419—421; Bull. Soc. chim., 1910, [iv], 
7, 998—1001).—The author emphasises the non-injurious effects of 
sulphurous acid, points out the necessity of using this acid in the 
manufacture of certain classes of wines, and draws attention to a 


report recently issued (this vol., ii, 734) which deals with this subject. 
W. P.S. 


Importance of Osmotic Pressure and of Electrolytic Con- 
ductivity in Judging Soils. Josrer Kénic, Jutivs HAsENBAuMER, 
and H. Mryerine (Landw. Versuchs-Stat., 1910, '74, 1—56).—The esti- 
mation of the osmotic power of taking up water yields good results when 
a constant temperature (18—20°) is maintained. The process can also 
be employed for the estimation of the mol.-wt. of substances not, ‘or 
only slightly, subject to diosmosis. 

Estimation of electrolytic conductivity of soils generally yields 
values closely related to the osmotic power of taking up water. Both 
are considerably increased by the usual manures, and diminished by 
the growth of plants, so that both give expression to the degree of 
solubility of plant nutrients in the soil. Electrolytic conductivity is 
more readily estimated than the osmotic taking up of water; the latter 
seems, however, to furnish the more trustworthy results. 

As electrolytic conductivity increases as the size of soil particles 
diminishes, a constant degree of fineness, not exceeding 1 mm., should 
be employed. 

The potassium and phosphoric acid of dipotassium phosphate are 
completely absorbed up to a certain point; sulphates are partly absorbed, 
whilst nitratés and chlorides are not absorbed at all. 

Increased yields are obtained by treating exhausted soils con- 
taining complex humates or humus colloids with hydrogen peroxide. 

Growth of clover resulted in increased amounts of soluble nutrients 
in the soil. N. H. J. M. 


The Ammonia in Soils. Epwarp J. Russert (J. Agric. Sei., 
1910, 3, 233—245).—Soil contains a number of nitrogenous com- 
pounds that readily evolve ammonia on treatment with alkalis. In 
order to discriminate between these and the true ammonium compounds 
present, the author investigated the relationship between the concen- 
tration of alkali and evolution of ammonia when soil was distilled with 
alkalis under diminished pressure. The resulting curves show that two 
stages exist ; in the first, the ammonium compounds are decomposed ; 
in the second, other nitrogen compounds break down. The two stages 
are very marked when either magnesium oxide or alcoholic potash is 
used as the alkali, and therefore the author uses either of these in 
determining the ammonia free or combined in soils. 

A number of determinations show that ammonia is present only in 
minute amounts in normal soils, although when nitrification was 
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stopped, marked accumulations occurred. It follows that the rate of 
nitrification must be greater than that of ammonia production, and in 
normal conditions is limited by this rate. In the light of this observa- 
tion, it is shown that the various methods in vogue for studying the 
rate of nitrification in soil really deal with three separate things: the 
rate of ammonia production in soils, the rate of nitrate production in 
soils, and the rate of nitrification in a culture solution ; the discordance 
of the results is therefore explained. 

When ammonium salts are added to soil a certain proportion enters 
into a stable combination that is not decomposed on distillation with 
alcoholic potash or magnesia, and-is therefore not an ammonium 
compound. Its constitution, however, has not been determined. 

E. J. R. 


Biochemical Resolution of Phosphoric Acid in Soils. Renato 
Perotti (Bied.Zentr., 1910, 39, 717—718 ; from Staz. sper. agrar. ttal., 
1909, 42, 537—538).—The solution of phosphoric acid in ordinary 
soils depends on the action of acids producing bacteria, and is increased 
by the presence of carbohydrates, especially disaccharides, and of 
ammonium sulphate. Ammonium tartrate’ is indifferent, whilst 
ammonium nitrate gives sometimes positive and sometimes negative 
results. Calcium and magnesium carbonates retard the action of the 
bacteria, whilst alumina is more indifferent, and ferric oxide is 
somewhat favourable. N. H. J. M. 


Suitability of the Calcium of Calcium Silicate for the 
Nutrition of Plants. Hans Misern (Landw. Verswchs-Stat., 1910, 
74, 81—120).—COalcium in the form of silicates is readily utilised by 
plants, and far more silica is taken up than calcium. The silicates 
are decomposed by plants with production of free silicic acid and 
calcium carbonate. 

In estimating the available calcium in soils, it is necessary to 
include silicates as well as carbonate. N. H. J. M. 


Analytical Chemistry. 


New Normal Solution and Reagent Bottle. Frank M. 
Davis (J. Amer. Chem. Soc., 1910, 32, 1277—1279).—The normal 
solution bottle described consists of a long, narrow bottle provided 
with a ground glass cap, furnished with a groove to admit air when 
desired. The bottle has two side-tubes, one near the top, and the other 
near the bottom. To these is fused a wider tube, graduated like a 
burette, and having a delivery tube at the lower end. This delivery 
tube is provided with a glass stopcock, and another stopcock is placed 
in the lower of the two tubes connecting the burette with the bottle. 
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The apparatus is supported in a light wooden frame suspended by 
trunnions between two triangular racks. 

On opening the stopcock between the burette and bottle, adjusting 
the cap of the bottle so that air can enter, and tilting the apparatus 
forward if needful, the solution flows from the bottle into the burette. 
The stopcock is then closed, and the bottle replaced in an upright 
position. The liquid can now be drawn off from the burette as 
required. 

The reagent bottle is of similar construction, but the burette is set 
into the wall of the botile, so that the apparatus can be held in the 
hand, and a support is not necessary. 

The advantages of these forms of apparatus are that measured 
quantities of the reagent can be withdrawn from the bottle without 
recourse to measuring cylinders or pipettes, and that the risk of 


extraneous matter being admitted into the zeagent is obviated. 
E. G. 


A Very Sensitive Indicator. Jutius F. Sacuer (Chem. Zeit., 
1910, 34, 1192).—Radish skins are extracted for a few hours with 
their own weight of 96% alcohol, and should the liquid show any 
acidity to litmus paper, it is carefully neutralised with V/100-potassium 
hydroxide. This solution, 2 c.c. of which are added to 50 c.c. of the 
liquid to be tested, makes an excellent indicator for both acid and 
alkalis, turning intensely red with the former, and green with the 
latter. It is more delicate than methyl-orange or phenolphthalein, 
but, like the latter, it is affected by carbon dioxide. L. pe K. 


Rupp and Loose’s Indicator. Iwan I. von OsTRoMISSLENSKY 
and I. S. Basapscwan (J. Russ. Phys. Chem. Soc., 1910, 42, 609—611. 
Compare Abstr., 1908, ii, 90).—Rupp and Loose’s methyl-red is a very 
delicate indicator for alkali hydroxides, but the authors were unable 
to isolate it by the method described by Rupp and Loose. By 
employing the theoretical quantity of dimethylaniline, extracting the 
products of reaction with ether or chloroform, and evaporating the 
latter, the substance was isolated, but it could not be purified by 
recrystallisation. Z. K. 


A Delicate Reaction for Hydrogen. CoNnsTanTIN ZENGELIS 
(Zeitsch. anal. Chem., 1910, 49, 729—732).—The process is based on 
the fact that platinum and palladium absorb hydrogen, and then 
exercise a reducing action when heated with molybdenum solution. 
This is made by dissolving 1 gram of molybdenum trioxide in dilute 
sodium hydroxide, acidifying the liquid with hydrochloric acid, and 
diluting to 200 c.c. 

The gas to be tested is first passed through a wash-bottle containing 
aqueous sodium hydroxide. The end of the delivery tube dipping into 
a test-tube containing a few c.c. of the reagent is tied over with 
platinum gauze, and if hydrogen is present in not too minute a 
quantity, the solution will turn blue. 

A still more delicate test is to allow the gas to come in contact with 
spongy palladium heated at 80—120° in an atmosphere of carbon 
dioxide, A convenient apparatus is described for this purpose. The 
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palladium is then warmed with molybdenum solution to see if there 
is any reduction. L. pe K. 


Electrolytic Estimation of Chlorine in Hydrochloric Acid 
with the Use of a Silver Anode and a Mercury Cathode. 
Jacos §. GotpBaum and Epaak F. Smit (/. Amer. Chem. Soc., 1910, 32, 
1468—1471).—As a result of criticism of the electrolytic method 
(Abstr., 1907, ii, 574, 988; 1908, ii, 1072) for the estimation of 
chlorine when applied to solutions containing free hydrochloric acid, 
the authors have made further experiments. It is shown that satis- 
factory results can be obtained if certain precautions are taken. Silver 
is deposited on the platinum gauze anode by electrolysis of a cyanide 
solution, and the electrode is then dipped in dilute hydrochloric acid, 
washed thoroughly with distilled water, and ignited to incipient red- 
ness in a Bunsen flame. By this means any admixed cyanide is 
completely removed. 

To obviate the disturbing effect of the formation of oxide on the 
anode, the latter is placed for ten to fifteen minutes in an electric oven 
heated to 300°, when the silver oxide is completely decomposed. 

Experimental data are recorded which show that the estimation of 
chlorine in hydrochloric acid can be effected without appreciable error 
if the above precautions are observed. Similar data are given for the 
electrolytic estimation of bromine and hydrobromic acid, but the 
results appear to be rather low. H. M. D. 


Catalytic Action of Silver Salts [on Chlorates in Presence 
of Aniline Hydrochloride]. Juan Faces Vira (Anal. Fis. Quim., 
1910, 8, 222—-226).—Traces of silver very much intensify the colour 
produced by the action of a chlorate on the solution of aniline hydro- 
chloride employed in the author’s method of estimating chlorates 
colorimetrically (Abstr., 1909, ii, 179). It is therefore necessary 
if silver nitrate has been used as a means of removing other sub- 
stances present (for example, ferricyanides) to ensure that any 
excess of silver is eliminated by the addition of sodium chloride 
before proceeding to estimate chlorates. The manner in which the 
silver acts is uncertain, but possibly it exerts a catalytic action, 
by which the velocity of the change producing the coloration 
is accelerated. The sensitiveness of the method formerly described 
can be much increased by adding one or two drops of a 1% solution of 
silver nitrate before adding the aniline reagent ; in presence of silver, 
traces of chlorate, which ordinarily cannot be detected or estimated, 
give a distinct coloration. Thus 2 grams of sodium nitrate containing 
0:00005 gram of chlorate usually gives a coloration only after several 
minutes ; in presence of silver, 0°2 gram of the nitrate produces far 
more coloration after a few seconds. ‘This simplifies the examination 
of refined nitres containing less than 0°0001 gram of chiorate. e 

Traces of copper and of chloroplatinic acid excerise a similar action 
to silver in increasing the colour, but, unlike silver, they appear to 
retard its production. 


Weszelszky’s Method for Estimating Bromine and Iodine. 
José Casares Git (Anal. Fis. Quim., 1910, 8, 33—40).—Tests made 
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of the accuracy of Weszelszky’s method (Abstr., 1900, ii, 436) for 
estimating the amount of iodine in known weights of dissolved iodide 
showed that heavy loss of iodine occurs if attempts are made to 
remove by direct evaporation the excess of chlorine used in oxidising 
the iodide to iodate. If, however, the excess of chlorine is eliminated 
by aspirating a rapid current of air through the hot acid solution, 
accurate results are obtained. 

Contrary to Weszelszky’s statement, potassium chlorate liberates 
traces of iodine from potassium iodine in presence of hydrochloric acid 
under the conditions used in the method; on adding 0:029 gram of 
potassium chlorate dissolved in 125 c.c. of distilled water to 5 c.c. of 
10% potassium iodide and 5 c.c. of hydrochloric acid, 3 drops of V/10- 
sodium thiosulphate are required to destroy the iodine, using starch as 
indicator in the usual way. If the chlorate is dissolved in only 15 c.c. 
of water, 5 drops of V/10-thiosulphate are required. To convert the 
sodium hypochlorite formed during the oxidation of bromides in 
Weszelszky’s method by chlorine in alkaline solution entirely into 
chlorate, it is absolutely necessary to evaporate to dryness and heat the 
residue for some time on the water-bath. Control analyses made with 
pure potassium bromide show that Weszelszky’s method gives fairly 
accurate results. W. A. D. 


Precipitation of Sulphate Ions as Barium Sulphate. Ernst 
Ruprin (Chem. Zeit., 1910, 34, 1201).—The following method is 
recommended. The solution (250 c.c., furnishing about 1°5 grams 
of barium sulphate) is slightly acidified with hydrochloric acid and 
heated to boiling. Boiling solution of barium chloride (200 grams per 
litre) is then added all at once in excess of about 50%, and the whole 
set aside until the following day. The mother liquor is decanted 
through a filter, and the precipitate digested with 125 c.c. of very 
dilute nitric acid during fifteen minutes, the clear liquid being 
decanted through the same filter, and the filtrate and washings 
collected and concentrated to 200 cc. To this, 2 cc. of saturated 
barium nitrate solution are added, and after thirty minutes the 
precipitate is filtered off and washed. The main precipitate is then 
collected on a filter and dried at 100°. The two filter papers are burnt 
and their ash added to the precipitate, and the wholejignited and 
weighed with the usual precautions. 

A less accurate, but quicker, method consists in precipitating the 
sulphate by the use of a 20% solution of barium chloride in an excess 
of about 33%, filtering after about thirty minutes, washing the 
precipitate with about 100 c.c. of boiling water by decantation, and 
continuing the washing on the filter paper until the wash-water is free 
from chlorides. T, A. H. 


Estimation of Organic Matters in Spent Sulphuric Acids. 
Rup. Micuen (Chem. Zeit., 1910, 34, 1210—1211),—The apparatus 
consists of a round-bottomed flask fitted with a stopcock funnel, and 
connected by means of a bent capillary tube to the three-way tap of 
an ordinary gas burette filled with water. Into the flask are introduced 
20 c.c. of a saturated solution of potassium permanganate, and into 
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the funnel is placed a known volume of the acid to be tested. The 
tap at the lower end of the burette being opened, the acid is admitted 
slowly into the flask, when carbon dioxide is evolved and enters the 
burette. The remaining gas is expelled from the flask by introduc- 
ing water through the funnel until the liquid reaches the three-way 
tap. The burette is now closed, and the volume of gas read off with 
the usual precautions. The exact volume of carbon dioxide is then 
found by absorption with aqueous potassium hydroxide in the usual 
manner. 

The carbon dioxide is calculated to its weight of carbon ; 75 parts 
of the latter average 100 parts of (resinous) organic matter. 

L. pe K. 


Use of Nitron in the Analysis of Nitrates. Avexis M. 
Vasiierr (J. Russ. Phys. Chem. Soc., 1910, 42, 567—570. Compare 
Gutbier, Abstr., 1905, ii, 418).—A somewhat modified form of Busch’s 
gravimetric estimation of nitric acid in nitrates by means of nitron. 

The weighed substance is dissolved in 100 c.c. of water and boiled, 
after which 10—12 drops of dilute sulphuric acid are added for 
every 01 gram of NO,,and 10 c.c. of a 10% solution of nitron in 
5% acetic acid. After cooling, the beaker is surrounded by ice for 
five to eight hours, at the end of which time the solution is filtered 
through a Gooch crucible containing Swedish filter paper instead of 
asbestos. The precipitate is washed five to seven times with 3—6 c.c. 
of a saturated solution of nitron nitrate cooled to 0°, and finally once 
with 3—5 c.c. of water at 0° It was then dried at 105—110°. The 
method gives good results, and is evidently independent of the nature 
of the metal. Z. K. 


Detection and Hstimation of Arsenic Acid in Presence 
of Arsenious Acid by means of Magnesia Mixture. Jomannzs C. 
Broiwyicu and F. Smita (Zettsch. anory. Chem., 1910, 68, 292—296). 
—The experiments of Lutz and Swinne (Abstr., 1909, 11, 1052) have 
been repeated, using weaker arsenite solutions, such as are employed 
for agricultural analyses. The best results are obtained by using a 
magnesia mixture containing 5°5% magnesium chloride, 10°5% 
ammonium chloride, and only 1°4% ammonia. With such a solution 
a distinct crystalline precipitate is obtained in ten minutes from a 
solution containing only 00002 gram As,O,, alone or in the presence 
of 0025 gram As,O,. The addition of ammonia, although generally 
recommended, is disadvantageous. 

The separation is quantitative if the quantity of arsenite present 
does not much exceed 0°5% As,O,. The quantity of alkali salts 
present should not exceed an original content corresponding with 
1% NaOH. Citrates completely prevent the precipitation of arsenates, 

C. H. D. 


Apparatus for the Estimation of Carbon, Arsenic, and 
Sulphur in Iron and Steel. Gronre Paruss (Zeitsch. angew. Chem., 
1910, 23, 1980—1981).—The apparatus is essentially the same as 
that described and figured previously (this vol., ii, 893). It consists of 
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a flask for dissolving the material, furnished with a specially constructed 
side-tube, through which the acid is introduced and through which 
may be also passed a current of carbon dioxide, or of purified air, to 
sweep out the last remnants of hydrogen sulphide or carbon dioxide, as 
thecase maybe. Intheneckof the flaskis groundacondensing apparatus, 
which, in the case of sulphur or arsenic ostimations, is connected to a 
pipette-like delivery tube, which plunges to the bottom of a beaker 
containing the absorbent. If strong hydrochloric acid is employed, as in 
sulphur estimations, the gases should be washed before entering the 
body of the pipette, and for this purpose the latter is furnished inside 
at its upper end with a glass bulb having a small hole to allow the 
gases to escape ; the bulb is half filled with water. A more simple form 
of apparatus, in which the side-tube is absent, is also described ; the 
hydrogen sulphide is then finally expelled by using a solution of 


sodium hydrogen carbonate, and allowing this to run into the acid 
liquid. L. DE K. 


Estimation of Carbon and Sulphur in High-percentage 
Alloys of Tungsten, Molybdenum, and Vanadium with 
Iron. Erich Mijtter and Brrnarpo DietHetm (Zettsch. angew. 
Chem., 1910, 28, 2114—-2124).—Comparison estimations by different 
methods of carbon in high-percentage alloys of tungsten, molybdenum 
and vanadium with iron show that the only trustworthy method is the 
dry combustion with oxygen. This method, besides giving trustworthy 


results, has the advantage that the sulphur can be determined at the 
same time. 

The combustion is carried out in a porcelain tube, glazed externally, 
which is 800 mm. long, and has an internal diameter of 20mm. The 
part containing the alloy is enclused in a Heraeus electric resistance 
furnace, 420 mm. long, and heated to 1100°. Part (189 mw.) of the 
remainder of the tube is enclosed in a drying oven, and heated to 350°; 
this part contains lead peroxide, which has been treated according to 
Dennstedt’s method, and is used for absorbing the oxides of sulphur. 
Succeeding the porcelain tube is a combustion tube (300 mm.), half 
filled with lead chromate, and half with copper oxide; this is heated 
in an ordinary furnace, and serves the purpose of oxidising any carbon 
monoxide to dioxide. The carbon dioxide is absorbed in soda-lime, 
first passing through concentrated sulphuric acid to dry it. The 
sulphur absorbed by the lead peroxide is determined by Dennstedt’s 
method. 

The alloy used should be in the form of pieces 2—3 mm. in diameter. 

For the determination of carbon in the ordinary kinds of iron, the 
method described has no advantages over the ordinary wet combustion 
with chrom-sulphuric acid. =. & 2. 


A Method for Purifying and Drying Organic Liquids by 
Wiping. C. Lorine Jackson and Aveustus H. Fiske (Amer. Chem. J., 
1910, 44, 5, 438—441).—A method is described for drying organic 
liquids prior to analysis by wiping with strips of moist filter paper. 
Experiments with chlorform show that the error due to the residual 
moisture is slight. N.C. 
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[Analysis of Gases from Mineral Springs.] F. Henricu 
(Zeitsch. angew. Chem., 1910, 28, 1809, 2358—2359) ; Exnst Hinrz and 
Leo Gronuvt (idid., 1910, 23, 2125-2126, 2359).—Polemical (com- 
pare this vol., ii, 356). T. 8. P. 


Estimation of the Alkali Carbonates and of the Metals of 
the Alkaline Earths in Potable and Mineral Waters. LEzio 
Comanpbucct (Boll. chim. farm., 1910, 49, 714—716).—The estimation 
of the alkalinity of a water by boiling it gives results which are 
always too high, because the solubility of the carbonates of calcium 
and magnesium depends on the composition of the water and the 
duration of the boiling. The ebullition must be conducted in a 
platinum vessel, for the author’s experiments show that even Jena 
glass gives up some alkali when boiled with ordinary water, or with 
distilled water containing calcium and magnesium hydrogen carbonates, 
although it is not acted on by distilled water. The determination of 
calcium and magnesium salts soluble after boiling also gives somewhat 
high results. R. V. 8. 


Estimation of the Alkalis; Removal of the Ammonium 
Salts. Joser JAmBor (Zeitsch. anal. Chem., 1910, 49, 733—734).— 
The solution obtained in the usual manner is evaporated on the water- 
bath until a crust of ammonium salts begins to form. The dish is 
then removed from the water-bath, and half the volume of sulphuric 
acid is added. The whole is now heated over a small flame until the 
free acid and the ammonium sulphate have been completely expelled ; 
the operation does not require constant attention. L. pe K. 


Colour Test for Salts of Zinc. II. Ancz, pet Campo y CerpAN 
(Anal. Fis. Quim., 1910, 8, 279—281).—In the method formerly 
described (Abstr., 1909, ii, 439) a fixed alkali cannot be used in place 
of ammonia. On the other hand, the ethereal solution of resorcinol 
can often be replaced with advantage by an alcoholic aqueous solution 
of resorcinol, as the velocity of the change is thereby increased, 
especially on warming. With an aqueous solution, the colour appears 
instantly on boiling. 

Nickel salts give with the resorcinol test a similar coloration to zine, 
but less blue. With cobalt salts the reagent accelerates the formation 
of the red colour of the cobaltammines. Manganese interferes with the 
test for zinc. Chromium, unless present in large quantity, does not 
interfere. Aluminium and iron do not interfere, as the test is carried 
out in ammoniacal solution. 

Copper and cadmium interfere with the test, and must be previously 


eliminated. Oxidising and reducing agents also make it worthless. 
W. A. D. 


Use of Organic Electrolytes in Cadmium Separations. 
Mary E. Hotmes and Mary V. Dover (J. Amer. Chem. Soc., 1910, 
32, 1251—1256).—lIn an earlier paper (Holmes, Abstr., 1909, ii, 184) 
it was shown that cadmium can be separated from certain other 
metals by the use of low currents when the rotating anode is 
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employed. Further work on this subject has now been carried out. 
The alkaline-earth metals were used, and the acetate, formate, and 
lactate electrolytes described by Davison (Abstr., 1905, ii, 859). 
Corresponding separations were made with low currents (0°3 ampere) 
and with high currents (5 amperes). 

The results show that low currents are preferable for the deposition 
of cadmium when organic electrolytes are used. It was observed 
that each electrolyte exerts a marked influence on the character of 
the deposit. The best deposits were obtained in presence of a mixture 
of ions, and especially in presence of the sulphate ion. The formate 
ion exercises a good influence on the character of the deposit, cadmium 
acetate solution with the formate electrolyte, and cadmium formate 
solution with the lactate electrolyte, giving satisfactory results, 
even in presence of the alkaline-earth metals. The acetate and 


lactate electrolytes when used alone were not so successful. 
E. G.: 


Colorimetric Estimation of Lead in Potable Water. K. 
Scnerinea (Pharm. Weekblad, 1910, 47, 1212—1213. Compare Egeling, 
Abstr., 1907, ii, 398).—From the results of experiments, the author 
concludes that Egeling’s colorimetric method for the estimation of lead 
in potable water is untrustworthy. A. J. W. 


Electrolytic Separations. Irvine H. Buckminster and Epaar 
F. Smita (J. Amer. Chem. Soc., 1910, 32, 1471—1477).—The results of 
a large number of experiments relating to the separation of pairs of 
metals by electrolysis are communicated. The conditions under which 
the following separations were effected are briefly described : Mercury 
and bismuth from nickel in presence of sulphuric acid; copper, 
mercury, and lead from nickel in presence of nitric acid; zinc from 
nickel in an alkaline tartrate solution ; copper from nickel in presence 
of free phosphoric acid. Silver also can be separated from. nickel 
in presence of free nitric acid if a little alcohol is added to the solution. 
In the separation of nickel from aluminium in an ammoniacal 
ammonium sulphate solution, the deposited nickel is contaminated 
with aluminium hydroxide ; if, however, a little sodium hydroxide is 
added, the hydroxide is dissolved, and good results are obtained. 
Nickel can also be separated from magnesium, and the alkaline-earth 
metals in an ammoniacal ammonium salt solution. From this solution 
nickel is not deposited if chromium or cobalt salts are present, and it 
has been found that cobalt-ammonia compounds are formed in the 
latter case. 

Other experiments have reference to the deposition of zinc from 
a cyanide solution, the separation of silver and mercury from bismuth 
in nitric acid solution, of uranium from zinc, and of cobalt and nickel 
from uranium. H. M. D. 


Conditions Affecting the Electrolytic Estimation of Copper. 
Watrter ©, BuaspDALe and W. Cruzss (J. Amer. Chem. Soc., 1910, 32, 
1264—1277).—The difficulties encountered in the application of the 
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electrolytic method to the analysis of pyritiferous ores are enumerated, 
and means are indicated for overcoming them. 

When 1 gram samples of such ores are used, the resulting solution 
may possibly contain 0°2 gram of copper, 0:4 gram of iron, and variable 
quantities of zinc, arsenic, and lead. If arsenic is absent, the copper 
can be completely separated within ninety minutes by the use of the 
Winkler electrode and a current of 0°75 ampere, provided that the 
volume does not exceed 100 c.c. and the solution does not contain any 
nitric acid or more than 5 c.c. of concentrated sulphuric acid. If 
arsenic is present, the solution should be electrolysed under the 
conditions already specified, and the deposit dissolved in nitric acid 
and again electrolysed ; or, if the amount of arsenic is small, good 
results can be obtained by a single precipitation if 1—2 c.c. of nitric 
acid and 5 grams of carbamide are added to the solution. E. G. 


Collection of Colloidal Precipitates. Morton Liesscuutz (Chem. 
News, 1910, 102, 213).—In the analysis of bronzes, the tendency of 
metastannic acid to pass through the filter may be overcome by heating 
it with a dilute solution of albumin, which coagulates the colloidal 
precipitate. The latter has afterwards to be boiled with dilute nitric 
acid to remove adsorbed copper. 

In separating zine and copper by the cyanide method, the copper 
cyanide is removed by decantation, and to the solution containing the 
zinc sulphide in suspension, a little lead acetate is added. The zine 
and lead sulphides can then readily be collected; the former is 
dissolved by boiling with dilute hydrochloric acid, and _ titrated 
with potassium ferrocyanide. G. 8. 


Estimation of “Carborundum” in Fragments of Coke 
Crucibles. Henryk Wopowiszewski (Chem. Zeit., 1910, 34, 
1209—1210).—One gram of the finely-powdered material is ignited to 
burn the coke, and the weighed residue is analysed as usual for silica 
and bases. If carborundum is present, it is obvious that the sum total 
of the various constituents must exceed 100%; by multiplying the 
excess by two, the amount of carborundum is obtained. 

The accuracy of the result, of course, depends on the care bestowed 
on the analytical operations. L. ve K. 


Assay of Aluminium Ores. Juan Catarat y Ledn (Anal. Fis. 
Quim., 1910, 8, 281—286).—To ascertain whether a mineral is suitable 
as a source of aluminium, roughly 0°5 gram of the finely-powdered 
substance is intimately mixed with an equal volume of powdered 
anhydrous sodium carbonate and heated on charcoal in an oxidising 
flame during several minutes. The product is extracted with water, 
the solution filtered, and carbon dioxide passed through the filtrate. 
If the ore is of any value as a source of aluminium, the carbon dioxide 
will precipitate aluminium hydroxid. om the solution of aluminate. 
The method can be made roughly quantitative by comparing the height 
of the precipitate obtained after settling in a tube of fixed diameter 
with that obtained from 0°5 gram of bauxite under similar conditions, 
The method is very rapid, and is useful when a large number of 
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minerals have to be examined to ascertain their fitness as ores of 
aluminium. Ordinary clay, kaolin, and other forms of aluminium 


silicate do not indicate the presence of alumina in this test. 
W. A. Dz 


Detection and Estimation of Manganese in Wine. 
DumirrEscou and (Mile.) E. Nicotau (Ann. Falsif., 1910, 3, 407—410). 
—When the ash of a wine containing manganese is heated with 
ammonium persulphate solution in the presence of a trace of cobalt 
nitrate, the pink permanganate coloration obtained is not proportional 
to the amount of manganese present, as the latter is partly precipitated 
as its hydroxide. It is therefore recommended that the heating be 
prolonged for thirty minutes, and that the cobalt nitrate be omitted 
when it is desired to estimate the quantity of manganese present. 
Under these conditions the whole of the manganese is precipitated, and 
may be collected and weighed. The authors have estimated the 
quantity of manganese in 52 samples of various white and red wines, 
the quantities found varying from 1°8 to 27 mg. per litre. 

W.P.S. 


Electrolytic Separation of Nickel and Cobalt. Pierre 
Bruytants (Bull. Soc. chim. Belg., 1910, 24, 367-—372).—The 
description given by Piiierfia Alvarez of his method for the electrolytic 
separation of nickel and cobalt is not detailed enough, and the author 
has not been able to obtain satisfactory results. Both the metal 
deposited and the solution remaining after electrolysis contained 
nickel and cobalt, and the results are not even approximately 
accurate. 

The following method is suggested: To a solution containing the 
sulphates of nickel and cobalt is added potassium cyanide until the 
precipitate first formed just redissolves. The solution is then oxidised 
with bromine water and acid added. The nickel ions thus produced 
form nickel cobalticyanide, which is insoluble in acids, but soluble in 
ammonium hydroxide, giving a solution containing the ions Ni(NH,),”° 
and Co(CN),”. Electrolysis of the resulting solution, using Sand’s 
apparatus and a graded potential, leads to the deposition of nickel, but 
in all the experiments so far carried out the nickel has contained 
2—4%, of cobalt. a. &. 2. 


Estimation of the Amount of Molybdenum in Calcium 
Molybdate. Wotpremar TRAUTMANN (Zetisch. angew. Chem., 1910, 23, 
1981).—0°5 Gram of the finely-powdered compound is boiled with 20 c.c. 
of strong hydrochloric acid and 1—2 c.c. of strong nitric acid. The 
solution is diluted to 150 c.c., and, without filtering, poured into an 
excess of ammonia, to which a few c.c. of yellow ammonium sulphide 
have been added. After heating for a few minutes on the water-bath, 
the solution is filtered, and the undissolved matter is washed with 
dilute ammonia containing a «.:le ammonium sulphide. From the 
filtrate the molybdenum trisulphide is recovered by adding dilute 
hydrochloric acid, and it is then converted in the usual way either into 
molybdenum disulphide or trioxide. L. pe K. 
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Estimation of Tin in White Metals by Electrolysis. 
E. Scutrmann (Chem. Zeit., 1910, 34, 1117—1118).—One gram of 
the alloy is covered with 10—15 c.c. of 50% solution of tartaric acid, 
and nitric acid, D 1°4, is then gradually added until the metal is dis- 
solved. The solution is then diluted to 300 c.c., heated to boiling, and 
the tin precipitated by adding 10 c.c. of a 25% solution of sodium 
hydrogen phosphate in weak nitric acid. After diluting to about 
600 c.c. with boiling water, the tin phosphate is allowed to settle, 
the liquid is siphoned off, and the precipitate washed by decantation 
with 900 c.c. of a 1% solution of potassium nitrate acidified with nitric 
acid. The washings are heated on the water-bath, when a further 
deposit is obtained, which is collected on a filter, and the main pre- 
cipitate is then added. When drained, the precipitate is transferred 
to the beaker, in which the precipitation took place, and the little 
remaining in the filter is dissolved by means of 25 c.c. of hot V-potassium 
hydroxide. The alkaline liquid is then poured into the beaker, and, on 
warming, the tin phosphate soon dissolves. The solution is now 
neutralised with oxalic acid solution, and another 5 grams of the solid 
acid are added. Into the solution, occupying about 300 c.c., is passed, 
at boiling heat, a rapid current of hydrogen sulphide to remove any 
traces of antimony and copper. The filtrate is concentrated to 150 «.c., 
and neutralised with 80% aqueous potassium hydroxide ; another 5 c.c. 
of the same are then added. The solution is then submitted to 
electrolysis, by preference in a Frary apparatus, using a current of 
6—8 amperes and 4—5 volts; the operation is ended in two to two 
and a-half hours. 

The process is also applicable to electrolytic tin. It does not give a 
clear solution with the tartaric-nitric acid mixture, but this makes no 
difference, as the separated stannic acid is dissolved afterwards by the 
potassium hydroxide. L. pE K. 


Estimation of Gold by means of Hydrogen Peroxide. 
L. Rossier (Zeitsch. anal. Chem., 1910, 49, 739—740).—Gold may be 
estimated by reduction with hydrogen peroxide in presence of sodium 
hydroxide. The author states that the addition of alkali is not 
strictly necessary, as the reduction also takes place in acid solution, 
but, owing to the fact that the operation takes a great many hours, the 
process is not of any practical value. 

In presence of lithium or, preferably, potassium carbonate, the 
reduction: is soon completed, and this fact may be utilised for 
gravimetric estimations of gold. L. DE K. 


Detection of Ethyl Alcohol in Presence of Methyl Alcohol. 
Grorces Denicis (Bull. Soc. chim., 1910, [iv], '7, 951—952. Compare 
this vol., ii, 357, 461).—The process depends on the fact that whilst 
bromine water has but little oxidising action on warm methy] alcohol, 
it converts ethyl alcohol on warming into acetaldehyde. The latter 
is detected by its power of restoring the colour to a solution of 
magenia decolorised by sodium hydrogen sulphite and hydrochloric 
acid. It is always advantageous to have a little methyl alcohol 
present, since this reacts with acetaldehyde to form dimethylacetal, 


ii. 1116 ABSTRACTS OF CHEMICAL PAPERS. 


thus avoiding possible loss of the aldehyde. Details of the method of 
applying the test are given. T. A. H. 


Estimation of Ethyl Ether and Benzene in Alcohol. Hans 
Worrr (Chem. Zeit., 1910, 34, 1193).—The process is similar to the 
one recommended by Holde and Winterfeld (Abstr., 1908, ii, 435). 
One hundred c.c. of the spirit to be tested are diluted to D 0:96, and 
then submitted to distillation, the distillate being collected in a 
graduated cylinder. When 20 c.c. have passed over, 80 c.c. of brine 
are added, and the whole is thoroughly shaken. The volume of ether 
or benzene is then read off. The results are satisfactory, although a 
trifle too low, particularly in the case of ether. L. pe K. 


Estimation of Phenol in the Urine of Oxen. Cart NEvBERG 
and A. HILpEsHeimer (Biochem. Zeitsch., 1910, 28, 525—528).— 
Mooser’s statement (this vol., ii, 1039) that phosphoric acid may be 
used for the direct iodometric estimation of phenol and cresol in 
herbivorous urine is incorrect. The older modifications of the Kossler- 
Penny process must be employed both for diabetic urines and the 
urine of herbivora (on account of the glycuronic acid, pentoses, 
etc., in it), W. Dz. H. 


Analysis of Cellulose Nitrates, Glycerol Nitrates, and Other 
Compounds from which Nitric Acid is Liberated by Concen- 
trated Sulphuric Acid. Emre Bronnert (Bull. Soc. ind. Mulhouse, 
1910, 80, 254—259).—Stannous sulphate or stannous potassium 
sulphate is dissolved in 50 vol. % sulphuric acid, and a little hydro- 
chloric acid is added to obtain a clear solution. This is then standard- 
ised as follows: 0°15 gram of pure potassium nitrate is dissolved in a 
few drops of water, and 50 c.c. of sulphuric acid and one drop of solution 
of diphenylamine are added. The tin solution is then run in from a 
burette until the bluish-violet colour has completely disappeared. The 
tin solution is then diluted with 50 vol. % sulphuric acid until it is of 
V/10-strength, 

By means of this solution, commercial nitrates, spent acids, and also 
nitro-compounds, such as cellulose nitrates, which liberate nitric acid 
when dissolved in sulphuric acid, may be readily assayed. Attention 
is called to the uneven composition of some samples of commercial 
nitro-cellulose. L. DE K. 


Estimation of Sugar by Reduction of Colouring Matters. 
NEuMANN WENDER (Biochem. Zettsch., 1910, 28, 523—524).—A 
question of priority. The method described by Hasselbalch and Lindhard 
(this vol., ii, 905) as new, has been in use for many years (Crismer, 
1888 ; Wender, 1890). W.D.H 


A Simple Method for the Estimation of Sugar in the Blood. 
II. The Sugar in the Blood. K. Morcket and E. Frank (Zettsch. 
physiol. Chem., 1910, 69, 85—88. Compare this vol., ii, 554).—By 
care in one or two points of detail, the method previously described 
can be utilised for the correct estimation of sugar in the blood, as well 
as in serum, W. D. H. 
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The Reducing Substances of Urine. Casimir Funk (Zeitésch. 
physiol. Chem., 1910, 69, 72—75. Compare Abstr., 1909, ii, 902).— 
When known weights of dextrose are added to urine and the mixture 
titrated by Bertrand’s method (Abstr., 1907, ii, 136), the amounts 
of dextrose found agree extremely well with the amounts added. 
When blood charcoal is used as a clarifying material before the esti- 
mation, the results are apt to come low. The addition of concen- 
trated solutions of uric acid, creatinine, or urochrome to solutions of 
dextrose does not interfere with the estimation of the sugar; the 
reduction is the sum of the reductions of the dextrose and of the 
nitrogen compound. A loss is found, however, in working with 
dilute solutions, and this loss increases with the dilution. ‘This is 
attributed to the diminution of the reduction of uric acid, urochrome, 
and especially of creatinine with an increase in dilution. This 
accounts for the fact that these substances possess no reducing 
properties in urine. The author suggests that the amount of 
creatinine present in normal urine is less than that usually accepted 
(0°6—2-1 grams per day), as normal urine shows no reducing action, 
whereas a solution containing this amount of creatinine is strongly 
reducing. J.J.58. 


Reactions of Carbohydrates. I. Sucrose. C. ReicHarp 
(Pharm. Zentr.-h., 1910, 51, 979—986).—A detailed description is 
given of the colour and other changes which take place when various 
reagents are allowed iv react with solid sucrose. 

Sulphuric, nitric, or hydrochloric acid, in the cold, converts sugar 
into a sticky mass, which does not dry on exposure to air. Sulphuric 
acid does not cause the separation of carbonaceous matter unless 
the preparation is heated. The green mixture of cupric sulphate 
and hydrochloric acid remains bright green much longer when sucrose 
is present. Sucrose inhibits to some extent the precipitation of 
mercurous chloride when hydrochloric acid is added to mercurous 
nitrate. A mixture of sodium arsenate with hydrochloric acid and 
sucrose gives a stable rose-red coloration. In presence of hydrochloric 
acid, sucrose gives a dark green coloration with potassium di- 
chromate, blue with ammonium molybdate, and brown, changing to 
violet, with ammonium vanadate, but no coloration with sodium 
tungstate or with titanic acid in presence of sulphuric acid. A 
number of colour reactions with organic substances are also described, 
the most interesting of these are the red coloration given with tannic 
acid in presence of hydrochloric acid, and the gooseberry-red tint 
obtained with resorcinol and hydrochloric acid. The last two reactions 
and that with arsenic acid may be suitable for the detection of sucrose, 

2. A. &. 


Detection of Dextrin by means of its Coloration by Iodine. 
Grorces Rivat (Chem. Zeit., 1910, 34, 1141).—Whilst a 1% iodine 
solution in water gives blue colorations of equal intensity with pure 
starch or with a mixture of starch and dextrin, a solution of 0°00012 
gram of iodine in 1 c.c. of water gives a blue coloration at once with 
pure starch, but not with a mixture of starch and dextrin. In 
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the latter case the quantity of iodine that must be added before a 
blue tint is developed seems to vary with the amount of dextrin 
present. The observation may prove on further investigation to 
be the basis of a method of examining mixtures of starch with 
dextrins. T. A. H. 


Modification of the Phenylhydrazine Reaction. Jacoz 
B6esEKEN (Chem. Weekblad, 1910, '7, 934).—As a substitute for 
phenylhydrazine, the author employs a solution of the base in 
sulphurous acid, which will dissolve up to 10%. This solution contains 
compounds of the formule C,H,N,H,,SO, and (C,H,;N,H,).,SO,, and is 
prepared by passing washed sulphur dioxide through a mixture of 
phenylhydrazine and the requisite quantity of water until solution is 
complete. At first a crystalline compound separates, but on further 
passage of the gas, it re-dissolves. Impurities are then filtered off. 
The reagent reacts at once with soluble aldehydes and ketones, and, on 
warming, with insoluble carbonyl compounds, the hydrazones being 
obtained in the pure state. Its efficacy has been tested with form- 
aldehyde, acetaldehyde, acetone, benzaldehyde, m-nitrobenzaldehyde, 
acetophenone, cuminaldehyde, furfuraldehyde, p-chloroacetophenone, 
levulic acid, acetylacetone, acetonylacetone, and ethyl acetoacetate. 

When warmed with monoses at 80°, the reagent yields pure 
osazones. It has been tested with dextrose, levulose, d-galactose, 
d-mannose, /-xylose, and rhamnose. A. J. 


New Method for Estimating Volatile Fatty Acids. Ernst 
WELDE (Biochem. Zeitsch., 1910, 28, 504—522).—This is a method of 
steam distillation ina vacuum. The distillation lasts two hours ; the 
temperature is 60°; proteins, fats, and carbohydrates remain un- 
altered, and bacterial action is inhibited. If acid is not added, the 
distillate contains the free volatile acids; if phosphoric acid is added, 
the total volatile acids are obtained. Illustrative experiments with 


milk, and contents of stomach and intestine are appended. 
W. D. H. 


Estimation of Formic Acid [in Formates]. A.rrep F. 
JosePrH (J. Soc. Chem. Ind., 1910, 29, 1189—1190).—The process is 
based on the oxidation of formic acid by bromine water and the 
formation of free hydrobromic acid. 

A few grams of the formate are dissolved to 200 c.c. of water, and, if 
necessary, made exactly neutral. Ten c.c. of the liquid are heated to 
boiling, and bromine water is added until the colour no longer dis- 
appears, The excess of bromine is then expelled by boiling, and the 
liquid titrated as usual with standard alkali. In the case of sodium 
formate, 1 mol. of hydrogen bromide =1 mol. of formic acid. A correc- 
tion should be made for any acidity present in the bromine water 
employed. 

In the presence of acetic acid, the titration process cannot be 
employed, but the formic acid may be calculated from the amount 
of total bromine left after boiling ; this is best estimated by Volhard’s 
thiocyanate method. In the case of sodium formate, 2 ats. of bromine 
=1 mol. of formic acid. L. DE K. 
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Fission of Chloroform and Carbon Dioxide from Trichloro- 
acetic Acid. Rosertr Srouuét (Ber. Veut. pharm. Ges., 1910, 20, 
371—372).—When trichloroacetic acid is heated in the presence of 
water and antipyrine, carbon dioxide and chloroform are evolved, and 
the latter substance may be detected by its odour. As a test for 
trichloroacetic acid, the author considers the use of antipyrine to be 
preferable to potassium hydroxide, as prescribed by the German 
Pharmacopeia, or to aniline (Abstr., 1906, i, 159); boiling with an 
excess of potassium hydroxide would not distinguish between tri- 
chloroacetic acid and chloral hydrate, whilst aniline has an odour 
which might mask that of the liberated chloroform. The author has 
prepared antipyrine trichloroacetate, m. p. 75°; it is a crystalline 
substance and is unstable. W. 2. &, 


A ‘Reaction of Nopic Acid. Oxsputio FrernAnpez (Anal. Fis. 
Quim., 1910, 8, 328—331).—To the solution of sodium nopate in a 
porcelain dish, 01 gram of resorcinol is added, and then 10—-15 grams 
of concentrated sulphuric acid are poured gently on to the mixture. 
On gently warming for a few minutes, a violet coloration appears at 
the zone of contact of the two liquids, which changes first to intense blue 
and then to green, which’persists. The above colour indication is given 
only by resorcinol, not by the isomeric dihydroxybenzenes, or by 
ordinary phenol, thymol, the naphthols, etc. The trihydroxybenzenes 
also fail to give a coloration, with the exception of phloroglucinol, 
which produces an intensely yellow coloration. The blue substance 
produced by sodium nopate in this test is insoluble in ether, is 
destroyed by water, and turns yellowish-red in presence of amy] alcohol. 
Some suggestions are given as to its possible nature. W. A. D. 


Colorimetric Estimation of Hydrogen Cyanide. A. CHaston 
CuapMANn (Analyst, 1910, 35, 469—475).—The author shows that 
when a cyanide is treated with alkaline picrate solution, the product 
of the reaction may be either potassium isopurpurate or alkali salts of 
nitroamino-phenols ; the sopurpurate is formed only when the cyanide 
is in excess, whilst an excess of picrate results in the formation of 
the nitroamino-phenols. In testing for cyanides, the picrate is 
usually in excess, and isopurpurate is not formed. The production of 
the nitroamino-phenols is the result of the reducing action of the 
cyanide, but other substances, such as acetone, aldehyde, hydrogen 
sulphide, etc., are also capable of reducing the picrate. If the reaction 
be employed for the colorimetric estimation of hydrogen cyanide, steps 
must be taken to prove that the coloration obtained is due to the 
presence of this substance alone. Small quantities of hydrogen cyanide 
may, however, be estimated by the process, provided that certain definite 
conditions precribed by the author be observed, but the test has, for 
the reasons mentioned, a very limited sphere of usefulness. 

W. P.S. 


% Volumetric Estimation of Hydrogen Cyanide, Especially in 
and with Benzaldehydecyanohydrin. lLtopoLp RosENTHALER 
(Arch. Pharm., 1910, 248, 529—533).—The process is a modification 
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of Andrews’ method (Abstr., 1903, ii, 695). The indicator, iodoeosin 
and ether, is not affected by hydrogen cyanide, but is changed by the 
hydrochloric acid liberated in accordance with the equation : 
HgCl, + 2HCN = Hg(CN), + 2HCl. 

The solution under examination, containing not more than 1% of 
hydrogen cyanide, is treated with /10-sulphuric acid or potassium 
hydroxide in the presence of the indicator until the aqueous liquid is 
just rose-coloured. A solution of mercuric chloride (27:1 grams of 
mercuric chloride and 11‘7 grams of sodium chloride in 500 grams of 
water), neutral to the indicator, is added, and the mixture is at once 
titrated, with shaking, with J/10-potassium hydroxide until the rose 
tint is restored in the aqueous liquid. 

The total hydrogen cyanide in a solution containing benzaldehyde- 
cyanohydrin and free hydrogen cyanide is estimated as follows. The 
solution is first made neutral to the indicator. Then such an excess of 
V/10-potassium hydroxide is added that after shaking vigorously for a 
minute adding the mercuric chloride solution, and again shaking for 
a minute, the aqueous liquid is coloured strongly red; W/10-acid is 
added until the colour has disappeared, and the end-point is finally 
obtained by titrating back with V/10-alkali. The changes are shown 
by the equations: (i) HCN+KOH=KCN+H,0; (ii) KOH+ 
CHPh(OH):CN = KCN +Ph:'CHO+H,0; (iii) 2KCN + HgCl, = 
Hg(CN), + 2KC1. 

The estimation of the free hydrogen cyanide in a solution containing 
hydrogen cyanide and benzaldehydecyanohydrin is performed as 
follows. Ten c.c. of the solution are run into a separating funnel 
containing about 20 c.c. of a neutralised, saturated solution of sodium 
sulphate (in which benzaldehydecyanohydrin is practically insoluble), 
50 c.c. of ether and 10 drops of the 0°2% alcoholic iodoeosin are added, 
and the mixture is rendered neutral. After adding the mercuric 
chloride solution, the mixture is shaken thoroughly, and the aqueous 
layer is run into a vessel containing neutralised distilled water; the 
separating funnel is rinsed with a little sodium sulphate, and its 
contents are again shaken with 20 c.c. of the same solution, The 
aqueous liquid is run off, and, after again rinsing the funnel, the 
combined aqueous extracts, which contain an amount of hydrochloric 
acid equivalent to the free hydrogen cyanide in the original solution, 
are titrated with V/10-alkali as in the first case above. 


Estimation of Citric Acid in Lemon Juice and Commercial 
Citrates. Marreo Spica (Chem. Zeit., 1910, 34, 1141—1142).—The 
method depends on the measurement of the volume of carbon monoxide 
produced when citric acid is heated with sulphuric acid, and a special 
apparatus for the purpose is described. 

An Erlenmeyer flask is closed by a hollow glass stopper forming 
part of the continuation of an open cylindrical dropping funnel, provided 
with a three-way cock, and passing through this a glass tube prolonged 
into the flask, whereby a stream of carbon dioxide can be introduced 
and passed through the flask. ‘The terminal opening of the three-way 
cock is connected to a nitrometer. For each estimation, 2 grams of the 
citrate are placed in the flask, a little water added, and then carbon 
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dioxide is passed through until all air is expelled, as shown by com- 
plete absorption of the issuing gas in potassium hydroxide solution. 
Sulphuric acid (25 c.c.) is then run in from the dropping funnel, and 
carefully mixed with the citrate by shaking. The mixture is heated 
at from 80° to 100° and shaken continuously, the current of carbon 
dioxide being still maintained, and the issuing gas collected and 
measured with the usual precautions in the nitrometer filled with 
potassium hydroxide solution. One c.c. of carbon monoxide at 0°/ 
760 mm. is equivalent to 0:009407 gram of citric acid. Carbonates may 
be estimated in commercial citrate by placing the weighed citrate in 
the flask, connecting up to a nitrometer filled with water, adding 
25 ¢.c. of hydrochloric acid, and collecting and measuring the dis- 
placed air, which, after deducting 25 c.c. for the acid added, gives the 
volume of carbon dioxide formed. tT. A. E. 


Characterisation of Glycuronic Acid in Urine. R. BERNIER 
(J. Pharm. Chim., 1910, [vii], 2, 401—406).—Directions are given for 
the detection of glycuronic acid in urine by means of Tollens and 
Rorive’s naphtharesorcinol reaction (Abstr., 1908, ii, 638 ; compare 
Mandel and Neuberg, ibid., ii, 993), and by means of phenylhydrazine 
(Grimbert and Bernier, this vol., ii, 163, and Grimbert and Turpaud, 
abid., ii, 979). 

Tollens and Rorive’s reaction may be vitiated by the presence of 
indoxyl, and to avoid this difficulty the urine should first be defaecated 
with mercuric acetate. All the urines tested gave positive results 
with this reaction, thus affording a further proof that glycuronic acid 
is a normal constituent. 


Detection of Benzoic Acid in Meats and Fats. Kari FiscHer 
and O. GruEenert (Zeitsch. Nahr. Genussm., 1910, 20, 580—583),— 
The following process for separating benzoic acid from a sample of 
meat or fat is described as being more useful and trustworthy than 
that described previously by the authors (Abstr., 1909, ii, 708) ; it is 
a modification of the process recommended by von der Heide and 
Jakob (this vol., ii, 359). Fifty grams of the material are heated with 
150 c.c. of a 1% sodium hydrogen carbonate solution, the aqueous layer 
is then separated, neutralised with sulphuric acid, and treated with 
copper sulphate and sodium hydroxide. The mixture is then rendered 
slightly acid, filtered, the filtrate is acidified with sulphuric acid, and 
extracted with ether. The ethereal extract is now evaporated, and 
the residue obtained is tested for the presence of benzoic acid. For 
this purpose the test proposed by Jonescu (this vol., ii, 627) is the most 
trustworthy ; it will detect the presence of 0:006% of benzoic acid in 
butter. Care must, however, be taken that only 1 mg. or so of the 
acid be employed in the test, and that a minimum quantity of hydrogen 
peroxide be used. The authors find that Robin’s modification of 
Halphen’s test is not suitable for identifying the benzoic acid extracted 
from fats, although it is capable of detecting very small quantities 
of pure benzoic acid. W. P.S. 


Absorption Spectrum of Oils. Rine Manciiuz (Ann. Falsif., 
1910, 3, 423—425).—The absorption spectrum of certain oils is due to 
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the presence of chlorophy}l or its derivatives, the bands observed 
corresponding with the spectrum exhibited by this substance. Olive 
oil shows three bands, the principal one being at A 665, whilst cotton- 
seed oil and sesamé oils show feeble absorption bands. Other oils, 
as a rule, do not exhibit absorption spectra unless they contain 
chlorophyll ; this is sometimes the case with commercial linseed oil and 
castor oil. When the oils are heated with water, the position of the 
absorption bands is altered slightly. W. P.S. 


Primary and Secondary Bromine Numbers of Oils. WILHELM 
VauBEL (Zeitsch. angew. Chem., 1910, 23, 2077—2078).—When a 
drying oil is dissolved in a suitable solvent and the solution treated 
with successive small quantities of bromine, the latter is absorbed 
until a point is reached where a trace of free bromine remains in the 
solution; the quantity of bromine thus absorbed constitutes the 
primary bromine number of the oil. A considerable excess of bromine 
must then be added in order that the oil may absorb a quantity of 
bromine corresponding with complete saturation of the oil. The 
following results were obtained with various oils : linseed oil, primary 
bromine number, 75-7 ; secondary number, 107°7 ; wood oil, primary 
number, 57:0 ; secondary number, 94°6 ; earthnut oil, primary number, 
52-0 ; secondary number, 57-6. Non-drying oils do not give a primary 
bromine number. When calculated into iodine, the secondary or total 
bromine number of drying oils corresponds closely with the iodine 
number as estimated directly. The author discusses the relation of 
the primary and secondary bromine numbers to the composition of 
the oils. W. FP. 6. 


Substitution of the Iodine Numbers of Fats by the Bromine 
Numbers. WILHELM VauBEL (Zeitsch. angew. Chem., 1910, 23, 
2078—2080).—The author recommends that the bromine numbers of 
fats and oils be estimated in place of the usual iodine numbers, as the 
former number is more quickly obtained, and the results are trust- 
worthy. The fat or oil should be dissolved in a somewhat large 
quantity of carbon tetrachloride, potassium bromide solution and 
water are then added, the mixture is acidified with hydrochloric acid, 
and, after the addition of a small crystal of potassium iodide, an 
excess of potassium bromate solution is introduced. The whole is 
well shaken in a stoppered flask for one minute, and the excess of 
bromine is titrated with sodium sulphite solution. The trace of 
iodine added as iodide serves as the indicator in the titration. 

Ww. F. &. 


Analysis of Oils. René Marcitte (Ann. Falsif., 1910, 8, 
417—423),.—The author recommends the Wys method for obtaining 
the iodine numbers of oils in preference to the Hiibl method; the 
results yielded by the latter process vary according to the age of the 
reagent, the temperature at which the experiment is made, etc. 
Directions are given for preparing the Wys reagent and for estimating 
the iodine numbers of oils; the separation of the fluid fatty acids 
from an oil and the determination of the Tortelli number are also 
described, W. P.S, 
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Halphen’s Reaction [for Cottonseed Oil]. Leorpo.p RosENTHALER 
(Zeitsch. Nahr. Genussm., 1910, 20, 453—454).—The amyl alcohol 
used in this test may be replaced by either methyl, ethyl], propyl, iso- 
butyl, benzyl, or allyl alcohols, amylene hydrate (tertiary amy! alcohol), 
or santalol, but not by aldehydes, ethy! acetate, phytosterol, benzene, 
phenol, nitrobenzene, aniline, or acetic acid. When cottonseed oil is 
heated with a solution of sulphur in carbon disulphide, but without 
the addition of any alcohol, the characteristic coloration is not obtained ; 
if the mixture is heated for a considerable length of time, a faint 
coloration may be obtained, but this is probably due to partial hydro- 
lysis of the fat with the liberation of glycerol, which latter substance 
itself, when used in place of amyl alcohol, causes a coloration to be 
produced after thirty minutes’ heating. A faint coloration also 
develops when ethylene glycol is employed. The solution of sulphur 
in carbon disulphide cannot be replaced by other sulphur compounds, 
such as allylthiocarbimide, potassium xanthate, disulphones, etc. 

W. P.S. 


The Kumawaga-Suto Method of Estimating Fats. YosHrTaKa 
Suimipzu (Biochem. Zeitsch., 1910, 28, 237—273).—The process of 
drying material which contains water leads to a loss of fat (10% or 
more), doubtless due to oxidation. ‘The material should therefore be 
directly saponified by the Kumawaga-Suto method. Illustrative 
experiments with muscle, liver, blood, etc., are given. W. D. H. 


Method for the Analysis of Fats by the Separation of the 
Solid Fatty Acids from the Liquid Acids. Davin (Compt. rend., 
1910, 151, 756—757).—The method is based on the observation that 
the ammonium salts of the solid fatty acids are quite insoluble in 
large excess of aqueous ammonia at 14—15°, whilst the ammonium 
salts of the liquid acids are soluble. 

A mixture of solid and liquid acids can be separated by dissolving 
2 grams in 5 c.c, of warm 95% alcohol ; 50 c.c. of pure ammonia are 
added, and the solution warmed until bubbles of gas begin to be 
evolved. After remaining several hours at a temperature not exceed- 
ing 15°, the liquid is filtered, the ammonium stearate or palmitate 
washed with ammonia until the filtrate gives no turbidity with barium 
hydroxide, and then treated on the filter with hydrochloric acid diluted 
with its own volume of water at 22°. The fatty acids are washed 
with hydrochloric acid, and finally with water, dried at 100°, and 
weighed. The experimental error does not exceed 0-2—0°3%. 

The process is applicable to mixtures containing other solid acids, 
such as hydroxystearic, isooleic, lauric, and arachidic acids, and is 
believed to be of general application. W. O. W. 


The Electrical Conductivity of Milk, and the Use of this Con- 
stant for the Detection of Watering and Addition of Electro- 
lytes. Rinatpo Binacui (Biochem. Zerisch., 1910, 29, 60—78).—The 
electrical conductivity of fresh unadulterated milk is approximately a 
constant for each species. For milk of sheep, A,,(mean) = 50°40 x 10-4; 
for that of goat, 49°00x 10‘; for cow’s milk, 48°70x 10-4, The 
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conductivity diminishes in proportion to the water added. Electrolytes 
which are added for preservative purposes (borates, ete.) increase the 
conductivity. The measurement of this constant is recommended for 
detecting adulteration and addition of preservatives. 8. B.S. 


The Tests for Purity of Quinine Salts. Frank Turtin 
(Pharm. Journ., 1909, [iv], 29, 600—603).—The methods adopted 
by the various national pharmacopeias for the detection of impurities 
in quinine salts are of two kinds: (1) the ammonia test, and (2) specific 
tests for certain impurities. The author has investigated the effects 
of various conditions on the results obtained by the application of 
these two kinds of tests, more particularly as regards the former, and 
finds that the best method of carrying out the ammonia test is that 
prescribed in the French Codex, which, however, is only applicable 
to quinine sulphate, The ammonia test being of limited applicability, 
the test for cinchonine and cinchonidine prescribed by the British 
Pharmacopeeia is preferable, since it can be used for any quinine salt. 
The following general conclusions are drawn. 

The minimum amount of 10% ammonia solution which will yield 
a clear solution at 15° with 5 c.c. of a solution of quinine sulphate 
saturated at 15° is 4:4 cc. so that it is impossible to meet the 
requirements of the German Pharmacopeia, which stipulates 4 c.c. 
of ammonia solution. A reasonable requirement for commercial 
quinine sulphate would be 6:0 c.c. The quantity of ammonia needed 
is affected by the alkalinity or acidity of the quinine sulphate used, 
so that it is not a trustworthy indication of the presence of 
other alkaloids. In this connexion it is pointed out that sclutions 
of commercial quinine sulphate in water are usually slightly alkaline, 
and become more so on heating, reverting to their original slight 
alkalinity on cooling. In applying the ammonia test to quinine 
salts other than the sulphate, it is usual to convert them into the 
sulphate in such a way that the test is made in presence of an 
inorganic salt. The presence of the latter profoundly influences the 
quantity of ammonia needed, so that the test becomes untrustworthy. 
For this reason the specific test for cinchonine and cinchonidine 
prescribed by the British Pharmacopeia is more satisfactory, but in 
applying it “ Aether purificatus,” not ‘‘ Aether,” of the Pharmacopeia 
should be used. The ammonia test is, however, the only one available 
for the detection of hydroquinine, but it is not yet certain that 
minute quantities of hydroquinine sulphate are objectionable in 
quinine sulphate. The specific rotations quoted in the French Codex 
for several quinine salts are not in harmony with each other, and 
could not be confirmed. 

The following new salts were prepared: Quinine d-camphor- 
sulphonate, m. p. 191°, colourless needles from water or dilute alcohol. 
Quinine d-bromocamphorsulphonate, m. p. 260° (decomp.), crystallises 
from dilute alcohol, but is insoluble in water. Hydroquinine d-camphor- 
sulphonate, m. p. 217—2 18°, and d-bromocamphorsulphonate, m. p. 266°, 
are doth crystalline. za. A. &, 
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See 4:6-Di- 


PETERSEN), A., i, 228. 
Acetylamine. See under the parent Sub- 
stance. 


p-Acetylanisole semicarbazone (ScHOLTz 
and MEYER), A., i, 562 
Acetylanthranil, 4- and 5-acetylamino- 
(BocERT, AMEND, and CHAMBERS), 
A., i, 894. 
3:5-dibromo- (WHEELER and OATEs), 
A., i, 481. 
Acetylanthranilic acid, lactone of 
(Monr and Kouter), A., i, 116. 
3:5-dibromo-, and its silver salt and 
ethyl ester (WHEELER and OarTEs), 
A., i, 481. 
Acetylanthranoylanthranilic acid. See 
Benzoylanthranilic acid, acetylamino-. 
Acetyl-l-aspartic acid, chloro- (FIscHER 
and FIEDLER), A., i, 656. 
Acetylaspartyldiglycine, chloro-, and 
its ethyl ester (FiscHER and FIEDLER), 
A., i, 657. 
Acetylbenzanilide, hydroxy- 
and Hessg), A., i, 311. 
Acetylbenzidine, 2:2’- and 8:3’-dichloro- 
(Carn and May), T., 7238. 
2 -nitro- (CAIN and May), T., 725. 


(MumMM 
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Acetylbenz-p-nitroanilide (Mumm and 
HeEssB), A.,i, 311. 

1-Acetyl-?- bromoacetyl- 6- er 
hydroquinoline (KUNCKELL), A., i, 
636. 

1-Acetyl-?-bromoacetyl-8-methyltetra- 
———— (KuNCKELL), A., i, 


1- joe 6-bromoacetyltetrahydro- 
quinoline (KUNCKELL), A., i, 636. 

5-Acetyla//ocaffuric acid (B1LTz), A., i, 
523. 

d-a-Acetyleamphor-m-hydroxyanil 
(BorscHe, ScHMIDT, TIEDTKE, and 
RorTstEPER), A., i, 882. 

Acetylearbamic acid, allyl ester and 
halogen-substituted propyl and iso- 
propyl esters (JoHNson and GvEst), 
A., i, 886. 

1- Acetyl- ?-chloroacetyl-6-methyltetra- 
—_—— (KUNCKELL), A., i, 


shania ?-chloroacetyl-8-methyltetra- 
hydroquinoline (KUNCKELL), A., i, 
636. 

1-Acetyl-6- ne ie” eal 
line (KUNCKELL), A , i, 636. 

1-Acetyl-? -chlorobromoacetyl- 6-methyl- 
tetrahydroquinoline (KUNCKELL), A., 
636. 

1-Acetyl-6-chlorobromoacetyltetrahy- 
droquinoline (KUNCKELL), A., i, 636. 

Acetyl-p-cresol, Ng anisoyl deriva- 
tive of (AuwERs), A., i, 630. 

—— (CAIN ‘and May), T., 

23 


2-Acetyl-5:6-dimethoxyphenoxyacetic 
acid (v. os RIED and v. Kos- 
TANECKI), A., i, 631. 

4-Acetyl-1:1 dimethy1- 3- yee we: 
and its semicarbazone (LEsER), A., i, 
48. 

Acetylene, critical constants of (Car- 

poso and Baumg), A., i, 605. 
adsorption of, by palladium (PAAL 
and HoHENEGGER), A., i, 806, 807. 
lamp (TEctv), A., ii, 705. 
chloro- and bromo-,mercury derivatives 
of (HoFMANN and KIRMREUTHER), 
A., i, 16. 

Acetylenediureine, action of hypo- 
chlorous acid and its sodium salt on 
(Bitz and BEHRENS), A., i, 589. 

Acetylenic compounds, hydrogenation 
of (LEsPIEAv), A., i, 535. 

4’-Acetyl-3-ethoxybenzidine (Cain and 
May), T., 725. 


2-Acetyl-4-ethoxyphenoxyacetic acid 
(v. GRAFFENRIED and v. Kos- 
TANECK]I), A., i, 631. 


a-Acetylglutaconic acid, ethyl ester 


(SIMONSEN), T., 1914. 
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Acetylglycinamide, chloro- (BERGELL 
and v. Wiring), A., i, 304. 
= (Curtius and CALLAN), A., i, 

89. 
Acetylglycineanilide, bromo-, and 
qu (Curtius and CALLAN), A., i, 
89. 
Acetylglycineazoimide, bromo-, chloro-, 
‘. iodo- (CurTIUS and CALLAN), A., 
i, 789. 
Acetylglycinebenzylidenehydrazide, 
bromo-, and iodo- (Curtius and 
CALLAN), A., i, 789. 
Acetylglycinebenzylidenehydrazide, 
ad (Curtius and WELDE), A., 
i, 787. 
Acetylglycine-ethylhydrazide, iodo- 
(CurTivs and CaLLAn), A., i, 789. 
Acetylglycinehydrazide, bromo-, hydro- 
bromide (CurTIUs and CALLAN), 
A., i, 789. 
chloro-, hydrochloride and benzylidene 


derivative of (CurTIUs and WELDE), 
Biss ty $67. 
Acetylglycylglycinehydrazide, — hydr- 


oxy-, and its benzylidene and acetyl 
derivatives (CurTIUS and CALLAN), 
A., i, 788. 

Acetylglycyl-leucinamide, chloro- (BEr- 
GELL and v. WULFING), A., i, 365. 
Acetylcyclohexan-2-one, and its deriva- 

tives (BorscHE, ScHMIDT, TIEDTKE, 
and RorrstEPER), A., i, 881. 
Acetylhydrazobenzene, nitroso-, reduc- 
tion of (NomBtor), A., i, 206. 
Acetyl-p-hydroxyphenylethylmethyl- 
amine (WALPOLE), T., 943. 
Acetylketen. 


Acetyl-leucinamide, chloro- (BERGELL 


and v. Wt.rine), A., i, 365. 
Acetyl-/-leucine, chloro- (ABDERHALDEN 
and WeseR), A., i, 719. 
Acetyl-/-tsoleucine, chloro- (ABDERHAL- 
DEN and ScHutEr), A., i, 805. 
Acetyl-/-leucyl-glycyl-/-leucine, chloro- 
"rte and WEBER), A., i, 
Acetylmatairesinol (EASTERFIELD and 
BEE), T., 1030; P., 7. 
2-Acetyl-4-methoxyphenoxyacetic acid 


and its ethyl ester (v. GRAFFENRIED | 


and v. KosTaNnEcK!), A., i, 630. 

Acetyl-p-methoxyphenylethylmethy]- 
amine (WALPOLE), T., 943. 

y Acetyl-8-methylbutyric acid, semicarb- 
azone of (AuwERS and PereERs), A., 
i, 826. 

1-Acetyl-4-methylcoumarone, 2-hydr- 
oxy-, and its derivatives (AUWERs), 
A., i, 630. 

1-Acetyl-1-methylcyc/ohexane 
BOURIECH), A., i, 558 


(Tar- 


See cycloButan-1:3-dione. | 
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2-Acetyl-1-methyl-A'-cyclopentene, 
semicarbazone (BLAISEand KOEHLER), 
A., i, 561. 
Acetylmethylprunol 
Moore), T., 1106. 
Acetyl-6-methyltetrahydroquinoline, 
chloro-, and its hydrochloride (Kunc- 
KELL), A., i, 636. 
1-Acetyl-6-methyltetrahydroquinoline- 
carboxylic acid (KUNCKELL), A., i, 
636. 
1-Acetyl-8-methyltetrahydroquinoline- 
carboxylic acid (KUNCKELL), A., i, 
636. 
2-Acetyl-1-naphthol. See 1-Hydroxy-s- 
naphthyl methyl] ketone. 
2-Acetylnaphthylene-1-diazo-2-imide, 4- 
bromo- (MorGAN and GoppEn), T., 
1713. 
Acetyl-p-nitrophenylethylmethylamine 
(JOHNSON and GuEst), A., i, 471. 
p-Acetylphenyldihydrotscindole and its 
derivatives (ScHOLTz and WoLFRUM), 
Ay. i; Fat 
Acetylphenylethylmethylamine (JoHN- 
son and GuEstT), A., i, 471. 
2-Acetyl-1-phenyl-3-furyl-5-7so-pyrazol- 
one (ToRREY and ZANETT!), A., i, 893. 
2-Acetyl-3-phenyl-5-styrylcyclohexan-5- 
ol-1-one (BorRscHE), A., i, 683. 
2-Acetyl-3-phenyl-5-styryl-A°-cyclo-hex- 
enone (BORSCHE), A., 1, 683. 
Acetylpropionylbis-semicarbazone(RUPE 
and KrssLER), A., i, 94. 


(PowER and 


Acetylprunol (PowEerR and Moore), T., 
| 1105. 


| 
| 
| 


Acetylsalicylosalicylic acid. See 2-0’- 
Acetoxybenzoyloxybenzoic acid. 
Acetylserine, chloro- (FiscHER and 
RogEsNER), A., i, 657. 
Acetyltannin, action of alcoholic am- 
monia on (NIERENSTEIN), A., i, 487. 
Acetyltetrahydroquinoline platinichlor- 
ide, and 6-bromo-8-nitro-, and its 
stannous chloride derivative (KuNo- 
KELL), A., i, 430. 
6-chloro-, and its nitrosamine (K uNc- 
KELL), A., i, 636. 
1-Acetyltetrahydroquinoline-6-carb- 
oxylic acid (KUNCKELL), A., i, 636. 
a-Acetyltetronic acid, derivatives of 
(BeNARY), A., 1, 434. 
Acetylthiobenzamide (Marsvu1), A., i, 
667. 
o-Acetylthiolbenzoic acid (HINSBERG), 
A., i, 260. 
2-Acetyl-6-thiol-4-ketopenthiophen- 
thiophen-5-carboxylic acid, 3-hydr- 
oxy-, ethyl ester (ApitzscH and 
KELBER), A., i, 410. 
Acetylthio-p-toluamide (MaTsU1), A., i, 
667. 
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2-Acetyl-1:1:38-trimethyicyclohexan-3-ol, 
(LEsER), A., i, 48 
Acetylisovanillic acid, 2:6-dinitro- 

(WEGSCHEIDER and KLEMENC), Ah 

671. 

Acid, free, of oils and fats, estimation of 
(Marx), A., ii, 360; (Mayer), A., 
ii, 361. 

C,H;0,N,8, from 3-amino-2-imino-4- 
ketotetrahydrothiophen and nitrous 
acid, and its lead salt (BENARY), 
A., i, 580. 

C,H,,0., from the oxidation of dextr- 
ose, and its barium salt (NEUBERG), 
A., i, 711. 

©,H,,0 and its ethyl ester, from poly- 
meride crotonaldehyde (DELE- 
PINE), A., i, 219. 

0,H,0,N, from the oxidation of gali- 
pine (TROGER and Mier), A., i, 
415. 

C,H,;0,Br, derivative of crotonalde- 
hyde polymeride (DELEPINE), A., 
i, 219. 

C,H,,0,, from 2-acetyl-1:1-dimethy]- 

8-cyclohexanone (LEsER), A., i, 

48. 


C,H,,0,, from the sodio-derivative of di- 
methy] a-thujadicarboxylate, and its 
— salt (THomson), T., 1515; P., 
178. 

C,9H,,0,, from Manila copal (Ricu- 
MOND), A., i, 691 

CoH g02, and its amide and esters, 
from the sodium derivative of 
butyroin and of isobutyroin (Bov- 
VEAULT and Locgurn), A., i, 93. 

Cy9H,0,, from the terpene from /-pino- 
campheol (GILDEMEISTER and 
KOHLER), A., i, 181. 

Cj 9H,,0;, from the action of light on 
camphor (CIAMICIAN and SILBER), 
A., i, 496. 

C,3H,.0,, and its silver salt, from 
a-picrotinic acid (ANGELICO), A., i, 
404. 

C,3H},0,, and its silver salt, from 
a-picrotinic acid (ANGELICO), A 
405. 


"7 1, 


C,3Hy,05N, from dimethylketen- 
pyridine (STAUDINGER, KLEVER, 
and Koper), A., i, 587. 


C,,H,,0,, from the action of water on 
14H,,0,; (FEIst and REvTER), A., 
i, 10 
C,4H0;, two isomerides, from a 
phyllene glycol (HAARMAN n), A 
496. 


O,3Hy40e, from a-picrotinic acid 
(ANGELICO), A., i, 404. 

C, 5H,,0,, and its silver salt 
(ANGELICO), A., i, 404. 


INDEX OF SUBJECTS. 


Acid, C,,H,,0,, from ethyl benzylidene- 


oo wee gg (DIEckK- 
MANN), A., i, 385. 
CgH,,0,No, from indirubin and 


sodium hydroxide, and its sodium 
salt (FRIEDLANDER and SCHWENK), 
A., i, 592. 

C,,H.0,N, from 2:4-diketo-6-phenyl- 
1:3:3:5: S-centenatiigteleettiien, 
and its methyl ester (STAUDINGER, 
KLEVER, and Koper), A., i, 588. 

©,,H,,0,N, from dimethylketen- 
quinoline (STAUDINGER, KLEVER, 
and KoBer), A., i, 587. 

C,),H,0,N, from dimethylketeniso- 
quinoline (STAUDINGER, KLEVER, 
and Koper), A., i, 587. 

C,,H.,0,N,P, from Michler’s ketone 
and hypophosphorous acid (Foss), 
A., i, 292. 

C,,H,;0,N, from oxidation of cory- 
cavinemethine (GAEBEL), A., i, 502. 

CopH 9,0, from ethyl-2:4-dicarboxy- 
dicyclo-0:1:1-butane-1:3-dimalonate, 
and its sodium derivative (GUTHZEIT 
and HARTMANN), A., i, 389. 

CopHy,0,No, from new alkaloid of 
Pseudocinchona africana, and its 
silver salt (FouRNEAU), A., i, 501. 

C,,H,0,N, from  dimethylketen- 
B-naphthaquinoline (STAUDINGER, 
KLEVER, and Koper), A., i, 587. 

C..H3,0,, from Manila copal (Ricu- 
MOND), A., i, 691. 

O.4H340,,, and its copper and barium 
salts and sodium derivative (GUTH- 
ZEIT and HARTMANN), A., i, 387. 

CogH,,0,, from pumpkin seed, and its 
ethyl ester (PowER and SALway), 
A., ii, 339. 

Cy9H5 0,4, from Manila copal (Ricx- 
MOND), A., i, 691. 

CyoH»O0,;, from leaves of Betula alba 
(GRASSER and PURKERT), A., li, 
440. 

CyH,,0,, from leaves of Betula alba, 
and its potassium salt (GRASSER 
and PuRKERT), A., ii, 440. 

Acids, preparation of, from phenyl] alkyl 
ketones (WILLGERODT and Ham- 
BRECHT), A., i, 117. 

by the action of ammonium sulphide 
on aliphatic aromatic ketones 
(WILLGERODT and ScHOLTz), A., 
i, 392. 

the capillary rise of (SkrauP, KRAvsE, 
and v. BIEHLER), A., ii, 934 

activity of, as catalysts (Dawson), P., 
326. 

hydrolytic activities of (WoRLEY), P., 
298 ; (ARMSTRONG and WHEELER), 
P.. 299, 
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Acids, hydrolytic activities of, depression 
of the, by paraffinoid alcohols and 
acids (ARMSTRONG and WORLEY), 
P., 298. 

chemical constitution and physio- 
logical action of (LOEB), A., ii, 147. 
additive compounds of ketones and 
quinones with (MEYER), A., i, 179. 
of the stearolic series, reduction of, 
and isomerism of their hydriodo- 
derivatives (ARNAUD and PosTER- 
NAK), A., i, 356. 
decompesition of, by ultra-violet light 
(BERTHELOT and GAUDECHON), A., 
ii, 814. 
externally compensated, resolution of 
(Pore and Reap), T., 987; P., 118. 
and bases, the relation between the 
strength of, and the quantitative 
distribution of affinity in the mole- 
cule (FLURSCHEIM), T., 84. 
physiological degradation of, 
animals (KNoop), A., ii, 880. 
acetylenic, action of hydrazoic acid on 
(OLIVERI-MANDALA and CopPPo.a), 
A., i, 594. 
aromatic, catalysis of (SENDERENS), 
A., i, 318. 
monobasic aliphatic, action of esters 
of, on the sodium derivative of 
phenylacetonitrile (BopRovux), A., 
i, 623. 
polybasic, a reaction of (Piccarp), 
A., i, 67. 
fatty, preparation of anhydrides of, 
from their salts (GOLDSCHMIDT), 
A., i, 650. 
oxidation of phenyl derivatives of, 
in the animal organism (DAKIN), 
A., ii, 795. 
in cod-liver oil (HEIDUSCHKA and 
RHEINBERGER), A., i, 297. 
degradation of, in the organism 
(Bium), A., ii, 520. 
metabolism of, in the 
(MoTTRAM), A., ii, 525. 
fatty, apparatus for the distillation of 
(Brown and THomAs), P., 149. 
separation of (FACHINIand Dorta), 
A., i, 707 
estimation of, in feces (FOLIN and 
WENTWORTH), A., ii, 757. 
estimation of, in fats (BRUNO), A., 
ii, 757. 
insoluble, of butter, refraction of 
(DuMITREscov and Popsscv), A., 
ii, 556. 
fatty bromo-substituted, interaction 


in 


liver 


of esters of, with silver nitrate | 


(SENTER), P., 344. 
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Acids, fatty unsaturated, conductivity 
measurements with (FIcHTER and 
Prosst), A., i, 217. 

saturated fatty, general reaction for 
conversion of, into ketones (DAKIN), 
A., i, 557. 
monobasic saturated fatty, solidifica- 
tion of binary mixtures of, and 
water (BALLO), A., i, 355. 
higher fatty, carbohydrate esters of 
(Btoor), A., i, 538. 
heterohydroxylic, synthesis of (BiiLow 
and Haas), A., i, 595. 
inorganic complex (MIOLATI), A., ii, 
300. 
isomerisable unsaturated, and their 
salts, molecular’ refraction of 
(HANTzscH and MEIsENBURG), A., 
ii, 169. 
organic, effect of temperature and 
dilution on, in aqueous solution 
(WHITE and Jonks), A., ii, 18. 
velocity of electrolytic oxidation of 
(AGENo and Donrnr), A., i, 
357. 
conductivity and dissociation of 
(WHITE and Jongs), A., ii, 821. 
behaviour of salts of, on melting 
(VORLANDER), A., ii, 1046. 
interchange of alkyl groups in esters 
of (PFANNL), A., i, 480. 
and bases, solubility of, in solutions 
of their salts (Stpewick), P., 60. 
pharmacopeial, and their salts, 
solubilities of (SEIDELL), A., i, 
808. 
unsaturated, action of ammonia on 
(STADNIKOFF), A., i, 825. 
dibasic, growth of moulds in solu- 
tions of (Dox), A., ii, 994. 
hydrearomatic unsaturated (AUWERS 
and Prrers), A., i, 841. 
systematicdetection of(MILOBENDSK!), 
A., ii, 154. 
volatile, estimation of, in 
(RoETTGEN), A., ii, 661. 
in fermentation products of bacteria, 
determination of (SELIBER), A., 
ii, 642. 
fatty, estimation of (WELDE), A.,, ii, 
1118. 
See also Amino-acids, Carboxylic-acids, 
Hydroxy-acids, Ketonic-acids. 
Acid anhydrides. See Anhydrides. 
Acid chlorides, action of heat on higher 
fatty (BistrrzycK1 and LANDTWING), 
A., i, 87. 
Acid hydrazides, aromatic, action of 
alkalis on (CurTIUS, MELSBACH, and 
Rissom), A., i, 508. 


wines 


phenylated, synthesis of (MAUTH- | Aconitine, action of, on the mammalian 


NER), A., i, 115. 


heart (CUsHNY), A., li, 224. 
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Acraldehyde, formation of, in bitter 
wines (VOISENET), A., ii, 738, 909. 
preparation of (SENDERENS), A., i, 651. 
Acridine perchlorate (HoFMANN, 
METZLER, and Hésotp), A., i, 370. 
Acridonium salts, structure of (HEWITT 
and THOLE), P., 225. 
Actinium in the atmosphere (Kurz), 
A., ii, 476. 
ionisation of gases, by the 8-rays of 
(KiEEMAN), A., ii, 474 
constituents of the induced activity of 
(Buanquigs), A., ii, 768. 
emanation, a-particles expelled from 
the (GEIGER and MARSDEN), A., ii, 
92. 

Acylaminophenylsulphonamic acids, 
preparation of (WEIL and WEIssE), 
A., i, 469. 

Acylazoaryl compounds, isomerism of 
(Ponzio), A., i, 192. 

Acyloins. See Hydroxy-ketones. 

Adamite from Thasos, Turkey (Rosicky), 
A., ii, 309. 

Addison’s disease, 
(BEUTTENMULLER 
BERG), A., ii, 982. 

Addition theory (MIcHAEL), A., i, 285. 


metabolism in 
and STOLTZEN- 


Additivity and residual affinity (PerErs), 
A., ii, 114. 

Address, presidential (Dixon), T., 661. | 

Adenase, and its relationship to hypo- 
xanthine in the organism (VOGTLIN 
and JonEs), A., ii, 631. 

Adenine, preparation of, from beet sugar 
residues (ANDRLIK), A., ii, 742. 

Adenium Hongkel poison, from the 
French Soudan (PERRoT and LE- 
PRINCE), A., ii, 151. 

Adipic acid, ethyl hydrogen ester and 
derivatives (BLAISE and K@HuHLER), 
A., i, 297. 

Adrenalectomy and glycosuria 
GuIGAN), A., ii, 630. 

Adrenaline (suprarenine, epinephrine), 

formation of, from tyrosine (EwINs 
and LAIDLAW), A., i, 411. 

antagonism between the chlorides of 
the alkaline earths or of potassium 
and (FRANKL), A., ii, 59. 

influence of, on the electro-cardiogram 
(StravB), A., ii, 434. 

increase of susceptibility to, produced 
by cocaine (FROHLICH and LoEwI), 
A., ii, 228. 

the iodine reaction of (Krauss), A., 
ii, 82. 

inurement to (PoLLAK), A., ii, 881. 

and allied bases, colour reactions of | 
(Ewins), A., ii, 557. 

colorimetric estimation of (ZANFROG- | 
NINI), A., ii, 467. 


(Mo- 


SUBJECTS. 


Adrenaline (suprarenine, epinephrine), 
estimation of, in blood (TRENDELEN- 
BURG), A., ii, 971. 

Adrenaline diemethyl ether, trimethyl 
ether, and its hydrochloride and 
hydriodide (MANNIcH and NEv- 
BERG), A., i, 412. 

methylene ether, and its methyl ether 

(MANNICH and JacossoHN), A., i, 
413. 

d-Adrenaline (d-suprarenine) (WATER- 
MAN), A., ii, 59 

isoAdrenaline dimethyl ether, and its 
hydrochloride (MANNICH and NEv- 
BERG), A., i, 412. 

methylene ether, and its hydrochloride 

(MANNICH and JAcoBsOHN), A., i, 
413. 

Adrenaline-mydriasis, observations of 
(ZAK), A., ii, 529. 

Adrenaline series, syntheses in the 
(TuTtn), T., 2495; P., 244; (MAn- 
NICH), A., i, 411. 

Adsorption, nature of (Moore and Bic- 

LAND), A., ii, 318. 

anomalous (BILTz and STEINER), A., 
ii, 830. 

influence of chemical affinity 
(Vienon), A., ii, 1040. 

by clay (ROoHLAND), A., ii, 104. 

influence of the reaction of the medium 
on (MICHAELIS and Rona), A., ii, 
591. 

of dissolved substances (HAGGLUND), 
A., ii, 396. 

and colloidal precipitation (Mora- 
witTz), A., ii, 591; (FREUNDLICH), 
A., ii, 692. 

Aesculase (SiumMUND), A., ii, 885. 

Aesculus hippocastanum, enzymes from 
(SiemMUND), A., ii, 885. 

AFFINITY, CHEMICAL :— 

Affinity, quantitative distribution of, 
in the molecule, and the relation 
between the strength of acids and 
bases (FLiiRscHEIM), T., 84. 


on 


distribution of, in unsaturated 
organic compounds (BoRSCHE), 
A., i, 680. 


method of measuring, between sol- 
vent and solute (v. WEIMARN), A., 
ii, 1045. 

chemical (BRONSTED), A., ii, 112. 
influence of, on adsorption (V1G- 

non), A., ii, 1040. 

residual, and additivity (PETERS), 
A., ii, 114. 

Affinity relations of cupric oxide and 
cupric hydroxide (ALLMAND), T., 
603 ; P., 55. 

Solution affinity of sodium phosphate 
and water (MULLER), A., ii, 113. 
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AFFINITY, CHEMICAL :— 
Solution affinity of sulphuric acid and 
water (BRONSTED), A., ii, 112. 
Dynamic isomerism (BRITISH Asso- 
CIATION REports), A., ii, 672. 
studies of (Lowry, Drscu, and 
SouTHGATE), T., 899; P., 68; 
(Lowry and SouruearTe), T., 
905; P., 68; (Lowry and JoHn), 
T., 2634; P., 162; (GLovER and 
Lowry), P., 162. 
Chemical dynamics of the decom- 
osition of persulphuric acid and 
its salts in aqueous solution (GREEN 
and Masson), T., 2083 ; P., 281. 
Chemical equilibrium, influence of the 


medium on (BucaArszky), A., ii, 
281. 
influence of centrifugal force on 
(DuMANSKY), A., ii, 112. 
influence of insoluble salts in 
(PISSARJEWSKY), A., ii, 595. 


between serum proteins and acids 
and alkalis (Moore and Bic- 
LAND), A., ii, 318. 
in the reaction between alcohol and 
sulphurie acid (KREMANN), A 
ii, 700. 
KHg» + Na‘ = K* + rw oe 
(m —n)Hg. (Surrs), A -» li, 401. 
of potassium chloride and sodium 
nitrate (UyEDA), A., ii, 836. 
Ag + Ag’ = Ag’, (JELLINEK), A., 
li, 279. 
in the system, lead, cadmium and 
mercury (JANECKE), A., ii, 699. 
the system, lead carbonate, 
potassium chromate, lead chrom- 
ate, and potassium carbonate 
(GoLBLUM and SToFFELLA), A., 
ii, 698. 
of carbon monoxide with carbon 
dioxide and oxygen, effect of 
temperature on the (RHEAD and 
WHEELER), T., 2178; P., 220. 
Kinetics, chemical ’ (SACKUR), A., ii, 
1138. 
of toxic action of dissolved sub- 
stances (PAuL, BuirsTEIN, and 
Reuss), A., ii, 1098, 1099. 
of the formation of ethyl ether 
(KREMANN), A., ii, 945. 
of the reaction between bromine 
and formic acid in aqueous solu- 
tion (BoenAR), A., ii, 282. 
of the decomposition | of quaternary 
ammonium salts in chloroform 
solution (WEDEKIND and Pascu- 
KE), A., ii, 597. 
of the reaction between silver salts 
and aliphatic iodides (DONNAN 
and Ports), T., 1882; P., 212. 


in 
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AFFINITY, CHEMICAL :— 

Kinetics, of the killing of bacteria in 
oxygen (PAuL, BIRsTEIN, and 
Reuss), A., ii, 642. 

Reactivity and chemical constitution 
of halogen compounds, the relation 
between (CLARKE), T., 416; P., 
26. 

Chemical action and ionisation (RE- 

BOUL), A., ii, 822. 

in mixtures of water with non- 
electrolytes, free energy of 
(PISSARJEWSKY and ZEMBISKY), 
A., ii, 595. 

in mixtures of glycerol and alcohols, 
free energy of (PISSARJEWSKY and 


TRACHONIOTOWSKY), A., ii, 
402. 

apparent, at a distance (LIESEGANG), 
A., ii, 703 


Chemical reactions, organic, applica- 
tion of physico-chemical methods 
to determine the mechanism of 
(MiIcHAEL), A., i, 341. 

Equilibrium constant, influence of the 

solvent on the (PISSARJEWSKY and 
BELENOWSKY), A., ii, 595, 
Catalysis (BOESEKEN), A., i, 152. 
by acids (Dawson), P., 326. 
stereochemistry of (FAJANs), A,, ii, 
in heterogeneous systems (DENHAM), 
A., ii, 598 
of aromatic acids (SENDERENs), A., 
i, 318 
Catalytic action of weak acids in ester 
formation (GoLDscHMIDT and Upsy), 
A., ii, 283. 

Catalytic hydrogenation of unsatur- 

ated organic compounds (Four- 


NIER), A., i, 92. 
of aromatic and quinoline bases 
(DARZENS), A., i, 63. 


Catalytic phenomena, theory of (ZAv- 
RIEFF), A., ii, 284. 
Catalytic reactions in the wet way 


(SENDERENS), A., i, 649. 
by means of metallic oxides 
(MaILHeE), A., i, 807. 


Catalytic reduction of the nitro-group 
by hydrogen sulphide (GoLDSCHMIDT 
and LARSEN), A., ii, 282. 

Dissociation, relation between band 

spectra and (KOENIGSBERGER and 
KUpFERER), A., ii, 670. 

and density of aqueous salt solu- 
tions, relation between (TERE- 
SCHIN), A., ii, 190. 

Dissociation equilibria, heterogeneous, 
is mercurous chloride an ‘oa 
to the theory of? (Smiru), A., ii, 
272. 
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AFFINITY, CHEMICAL :— 

Dissociating binary compound, heat 
and volume changes when the com- 
ponents of, are transferred separately 
into the gas space (RuER), A., ii, 
266. 

Energy theory of isomerism (QuUAR- 

TAROLI), A., ii, 491. 
of the elements, and the part re- 
maining in combinations (QUAR- 
TAROLI), A., ii, 491. 
Enzyme action, kinetics of (HEDIN), 
A., i, 290. 


deviation of, from the unimolecular | 


law (Pierce), A., i, 907. 


reversibility of (Koui; TAyYLor), 


A., i, 82 


Hydrolysis and reaction velocity in | 
mixtures of alcohol and water | 


(EvULER and AF Uae tas), A., ii, 25. 
of salts of amphoteric electrolytes 
(BEVERIDGE), A., ii, 25. 
of esters of halogen-substituted 
acids (DRUSHEL and Hit), A., 


ii, 702. 
Velocity of addition of bromine to 
unsaturated compounds (Sup- 


BOROUGH and Tuomas), T., 715. 
Velocity of crystallisation, diminu- 
tion of, by addition of foreign sub- 
stances (FREUNDLICH), A., ii, 1045. 
Velocity of dissolution of salts 
(WaGNER), A., ii, 275. 
Velocity of hydration of acid anhydr- 
ides (RivEtr and Sipewicr), 
T., 1677 ; P., 200. 


of acetic anhydride (Riverr and | 


Sipewick), T., 732; P., 66. 

Velocity of hydrolysis of neutral salts 
(SENTER), A., ii, 276. 

Velocity of chemical reaction, tem- 
perature-coefficient of (TRAUTZ), A., 
ii, 24, 114, 1051. 

Velocity of reaction, influence of the 

medium on the (BUGARSZKY), A., 
ii, 281; (ScHILoFF and Punpor- 
KIN), A., ii, 402. 

in a heterogeneous system (EsPI1), 
A., ii, 402. 

calculation of, from current poten- 
tial curves (EUCKEN), A., ii, 279. 

measurement of, by means of vis- 
cosity (DuNsTAN), P., 226. 

and admixture, new method of 
measurement of (BENEDICKS), A., 
ii, 280. 

and hydrolysis 


in mixtures of 


aleohol and water (EuLER and 
AF Uaotas), A., ii, 25. 

of metals and dissolved halogens 
(vAN NAME and Epcar), A., ii, 
280. 


INDEX OF SUBJECTS. 


AFFINITY, CHEMICAL :— 

Velocity of reaction of ketones with 
iodine (DAwson and WHEATLEY), 
T., 2048 ; P., 233. 

Velocity of electrolytic oxidation, of 
organic acids (AGENO and DonIni), 
A., i, 357. 

Velocity of transformation of oxonium 
bases, colour bases and cyanides 
into carbinol bases and leucocyanides 

(MULLER), A., i, 869. 

Rate of extraction of plant nutrients 
from the phosphates of calcium and 
from loam soil (BELL), A., ii, 745. 

Periodic reactions, theory of (LoTKA), 
A., ii, 401. 

Agar-agar, crystallisation of (v. WEI- 
MARN), A., ii, 1046. 

assimilation of nitrogen with, as 
source of energy (PRINGSHEIM and 

PRINGSHEIM), A., ii, 230. 

Agglutinins, influence of temperature 

on the decomposition of (MADSEN and 

STRENG), A., ii, 319. 

Agmatine (KossEL), A., i, 500, 655. 

Air. See Atmospheric air. 

Ajuga Iva (Pontt), A., ii, 63. 
Alanyl-leucinamide hydrobromide (BER- 
GELL and v. WULFING), A., i, 365. 
d-Alanyl-/-leucyl-d-isoleucine, and _ its 

copper salt (ABDERHALDEN and 

Hirscn), A., i, 720. 

i-Alanylserine and its anhydride (Fis- 

CHER and RogEsneEr), A., i, 658. 

Albumin, from the blood-serum of the 

horse (MAximowItTscn), A., i, 343. 

action of organic bases and amphoteric 

electrolytes on (HANDOVSKY), A., 

i, 646. 

| denatured, coagulation of (MICHAELIS 

and Rona), A., i, 646. 

solutions, the internal friction of 
(MICHAELIS and Mostynski), A., 
ii, 592; (PavLI and WAGNER), A., 
ii, 830; (MIcHAELIs), A., ii, 1040. 

detection and estimation of, in urine 
(OcuRo), A., ii, 560; (AUFRECHT), 
A., ii, 560, 663. 

Alcaptonuria (RAVoLD and WARREN), 
A., ii, 733. 

p-aminophenylalanine in (BLUM), A., 
ii, 733. 

Alcohol. See Ethyl alcohol. 

Alcohol, C,H,,0., from the action of 
acetone on magnesium amalgam 
(RIcHARD and LANGLAIs), A., i,456. 

O,H,)0., and its semicarbazone and 
benzoate (ZINCKE and Zann), A., 
i, 337. 

©, 9H,,0, from pinene hydrochloride 
(CHEMISCHE FABRIK AUF AKTIEN 


vorM. E. ScHERING), A., i, 399. 
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Alcohol, C,,H,,0., and its monoacetyl 
derivative (DELEPINE), A., i, 219. 
©,,H,,02, from methyl o-methoxy- 

toluate and magnesium methyl 
iodide (GUILLAUMIN), A., i, 375. 
Cy, H,,0,, from 3-methoxymethyl-p- 
toluic acid and magnesium methyl 
iodide (GUILLAUMIN), A., i, 875. 
C,3H»,9;, from 1-methyl-4-isopropyl- 
3-allyleyclohexan-3-ol (RYSCHENKO), 
A., i, 181 
C,5H.404, from rhizome of Cimicifuga 
racemosa (FINNEMORE), A., ii, 801. 
CopH0,.N, from the aldehydic ester 
Cy9H_,0;.N (LEucuHs and THEODOR- 
ESCU), A., i, 396. 

Alcohols, chemical constitution and 
physiological action of (Loxrs), A., 
li, 147. 

specific inducity capacity of (Brav- 
LARD), A., ii, 680. 

decomposition of, by ultra-violet light 
(BERTHELOT and GAUDECHON), A., 
ii, 814. 

action of metallic oxides on (SABATIER 
and MAILHE), A., i, 294. 

preparation of thiols from, by —- 
(SABATIER and Mane), A - & 
456. 

mixture of glycerol and free energy of 
chemical action in (PISSARJEWSKY 
and TRACHONIOTOWSKY), A., ii, 
402. 

aliphatic, relation between the struc- 
ture of, and the rate of esterification 
(MicHAEL), A., ii, 196. 

— (EmpE and Runng), A., i, 
479. 

aromatic, action of hypophosphorous 
acid on (Fossg), A., i, 292. 

aromatic, preparation of, and their 
acetates (WoHL and BERTHOLD), 
A., i, 619. 

hydroaromatic, conversion of, into the 
corresponding phenols (BRUNEL), 
A., i, 479. 

polyhydric, ware acid esters of 
(ConTARDI), A., i, 609. 

primary, action of metallic oxides on 
(SABATIER and MaILHE), A., i, 
606. 

secondary, condensation of, with their 
sodium derivatives (GUERBET), A., 
i, 454. 

secondary, of the fatty series, rotations 
of (PickARD and Kenyon), P., 336. 

detection of traces of (DE ST@cKLIN), 
A., ii, 162. 

See also Amino-alcohols, 

Alcoholic liquids, estimation of — 
and amyl alcohols in (LASSERRE), A 
ii, 1005. 
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Alcoholometry, reduced (DE SaporTa), 


, li, 356. 
Aleohol-oxydase (BATTELLI and STERN), 

A., ii, 980. 
Aldazines, interaction of magnesium 


alky] halides and (Buscu and FLxIscu- 

MANN), A., i, 282. 

Aldebaranium, arc spectrum of (EDER 

and VALENTA), A., ii, 561. 

Aldehydase in animal tissues (BATTELLI 

and STERN), A., ii, 1085. 

Aldehyde, C,,H,,0., from 2-methoxy-1- 
methyl-3-p-allylbenzene (GUIL- 
LAUMIN), A., i, 478. 

C,,H,,0N, and its oxime and phenyl- 
hydrazone (FARBENFABRIKEN VORM. 
F. BAYER & Co.), A., i, 428. 

C,4H,,ON (three) (FARBENFABRIKEN 
vonrM F. Bayer & Co.), A., i, 
428. 

Aldehydes, action of, on hydrocarbons 
under the influence of sunlight 
(PATERNO and CHIEFFI), A., i, 41. 

decomposition of, by ultra-violet light 
(BERTHELOT and GAUDECHON), A 
ii, 814. 

addition of anhydrides 
SCHEIDER and SpATH), A., i, 155. 

condensation of, with ketones, and 
formation of pyridine derivatives 
from the condensation products 
(ScHoLTz and MryeEr), A., i, 561. 

transformation of, Cannizzaro’s accel- 
eration of, by enzymes (PARNAS), 
A., ii, 980. 

carbon monoxide from (BISTRZYCKI 
and FELLMANN), A., i, 321. 

diacetates of, influence of orthosub- 
stituents on the formation of 
(SpATH), A., i, 488. 

aromatic, condensation of arylsul- 

phonated  acetonitriles with 
(TROGER and BREMER), A., i, 113. 

condensation of m-aminodimethy]l- 
and diethylaniline with (Moore), 
A., i, 280. 

racemic. See Racemic aldehydes. 

and ketones, Bitto’s reaction for 
(REITZENSTEIN and STAMM), 
358. 

determination of, in distilled liquors 


to (WEc- 


A., ii, 


(VIVENCIO DEL Rosario), A., ii, 
760. 

estimation of, in alcohol (RoNNET), 
A., ii, 663. 


Aldehyde-cyanohydrins, preparation of 
acyl derivatives of (Davis), T., 949; 
P., 89. 

Aldehydemutase (PARNAs), A., ii, 980. 

Aldehyde resins, production of, by the 
carbonisation of wood (DUCHEMIN), 
A., i, 462, 
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o-Aldehydobenzyl-l-hydrindone, 2-w- 
hydroxy- (THIELE and WANSCHEIDT), 
A., i, 831. 

p-Aldehydo-o-cresotic acid (FARBEN- 
FABRIKEN VORM. F. Bayer & Co.), 
A., i, 321. 

o-Aldehydo-p-cresotic acid (FARBEN- 
FABRIKEN VoORM. F. Bayer & Co.), 
A., i, 321. 

4-Aldehydophenyl sulphide, 2-nitro- 
ne Or aE sulphide) (KRANZ- 
LEIN), A., i, 390. 
2-0-Aldehydo henyl-3-indone, and its 
dibromide os and WE!ITz), A., i, 
855. 

o-Aldehydosalicylic acid, p-chloro- 
ee vorM. F. BAYER 
& Co.), A., i, 321. 

3- -Aldehydotriphenylacetic acid, 4-hydr- 
oxy- (BisTrzycKI and FELLMANN), 
A., i, 321. 

3-Aldehydotriphenylcarbinol, 4-hydr- 
oxy- (BistRzycKI and FELLMANY), 
A., i, 321. 

Aldoses distinguished from ketoses by 
means of bromine water (VorovEK and 
Nimeter), A., ii, 463. 

Alexandrite, colour of (HAvsER), A., ii, 
873. 

Algae, action of arsenates on the growth 
of (ComéRE), A., ii, 437. 

Aliphatic compounds, new synthesis of 
aromatic compounds from (KoMNENOs), 
A., i, 362. 

Alkali bromides, electrolysis of, and 
retardation of the anodic separation 
of the halogens (ForrstER and 
YAMASAKI), A.,, ii, 576. 

halogen salts, conversion of halogen 
into (MEscHORER), A., ii, 410. 
hydrogen carbonates (DE For CRAND), 
A., li, 124. 
chlorides, alloys of the ore) 
SCHUSCHNY and RAmBaAca#), A., ii, 
204. 
formates, wee action of (VourR- 
nasos), A., ii, 549. 
hydroxides, equilibrium curves of 
binary systems of the (v. HEvEsy), 
A., ii, 835. 
metals, ‘photoelectric behaviour of, in 
polarised light (Pont), A., ii, 90. 
photoelectric sensitiveness . the 
(Pout and PRINGSHEIM), A., ii, 
379, 472. 
absorption > of vapours of 
(Bevan), A., ii, 370. 
electrical resistance of the (Hack- 
SPILL), A., ii, 821. 
production of negative electrons 
during the reaction of gases on 
(HABER and Just), A., ii, 572. 
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Alkali, emission of electric charges by 
(DuNoYER), A., ii, 253. 
the colour films formed on the, by 
electric discharges (ELSTER and 
GEITEL), A., ii, 10381. 
mercury alloys with (SmirH and 
BEnneTT), A., ii, 500. 
coloured hydrides of, and their 
photoelectric sensitiveness (EL- 
STER and GEITEL), A., ii, 379. 
mangani-manganatesof the (AUGER), 
A., ii, 298. 
nitrates, action of, on the insoluble 
carbonates (OECHSNER DE ConINCck), 
A., ii, 411. 
sulphates, solubility of, in alkaline 
solutions (D’ANSs and ScCHREINER), 
A., ii, 849. 
sulphates and calcium sulphate, binary 
— formed from the (MULLER), 
~ es 3 

alkalis spectra of the (Hicks), A., ii, 86. 

estimation of, in silicates (D6rING), 
A., ii, 348. 

removal of ammonium salts in estima- 
tion of the (JAmBor), A., ii, 1111. 

Alkali content of potable and mineral 
waters, estimation of the (ComAN- 
pucci), A., ii, 1111. 

Alkaline earth carbonates, action of 

ammonium salts on (SELVATICI), 
A., ii, 209. 
iodides dissolved in pyridine, electro- 
lysis of (v. HevEsy), A., ii, 928. 
metals, mercury alloys with (SMITH 
and BENNETT), A., ii, 500. 
estimation and separation of (DuToIT 
and Mogoiv), A., ii, 343. 
the use of phenol in the estimation of 
(LINDET and Brasarr), A., ii, 548. 

Alkaline earths, restoration of phosphor- 
escence to sulphides of the (GERNEZ), 
A., ii, 173. 

Alkaloid, C,;H,,0,N, from Corydalis 
cava, and its hydrobromide (GAEBEL), 
A., i, 501. 

Alkaloid, or Alkaloids, from angostura. 

See Angostura. 
from cinchona. See Cinchona. 
corydalis. See also Corydalis. 
from curare, halogen derivatives of 
(BURACZEW Ski and ZBIJEWSKI), A 


i, 872. 

from Duboisia hopwoodit (ROTHERA), 
A., ii, 993. 

from ergot (BARGER and Ewrns), T., 
284; P., 

from seeds of Lwunaria biennis 
(Harrs), A., ii, 234. 


formation and distribution of, in 
Papaver somniferum (KERBOSCH), 
A., ii, 1101. 


INDEX OF SUBJECTS. 


Alkaloid, or Alkaloids, from the bark of 
Pseudocinchona africana, hydrolysis 
of (FouRNEAD), A., i, 501. 

from the Pukatea (Aston), T., 1381; 
P., 11. 

from roots of Sanguinaria canadensis 
(KézNIEWSKI), A., i, 874 

from Solanacie, influence of cultivation 
on (CHEVALIER), A., ii, 235. 

from strychnos. See Strychnos. 

constitution of (PERKINand RoBINnson), 
T., 305; P., 24. 

action of chlorine on (BURACZEWSKI 
and ZBIJEWSKI), A., ii, 873. 

migration of, in grafting (JAVILLIER), 
A., ii, 646. 

and their salts, specific rotatory power 
of (CARR and REYNOLDS), T., 1328 ; 
P., 180. 

aromatic nitro-derivatives as precipi- 
tants for (ROSENTHALER and GOr- 
NER), A., li, 557. 

reactions of, with hydrogen peroxide 
(SHAER), A., ii, 910. 

estimation of, by titration of salts of, 

with alkalis (RUNNE), A., ii, 362. 
by the Volhard method (Etvover), 
A., ii, 361. 

Alkyl sodium carbonates 
MONT), A., i, 4. 

Alkylamines as products in the Kjeldahl 
digestion (ERDMANN), A., ii, 1018. 

Alkylaminotoluic acids, synthesis of 
(HouBEN, ScHOTTMULLER, and 
FrEvND), A., i, 34. 

Alkyl groups, interchange of, in acid 
esters (KOMNENOs), A., i, 361, 541; 
(PFANNL), A., i, 480. 

displacement of, under the influence 
of aluminium chloride (DvuvAt), 
A., i, 684. 

Alkylene group, relative addition in the 
(BRUNEL and Proseck), A,, i, 805. 
Alkylnitroamines (FRANCHIMONT), A., 

i, 616. 

S-Alkylphenazothionium, derivatives of 
(BARNETT and SmMILEs), T., 980; 
P., 92. 

1-Alkylpyrrolidines, new preparation of 
(LOFFLER), A., i, 632. 

Allantoin, the occurrence and importance 
of, in human urine (SCHITTENHELM 
and WIENER), A., ii, 52. 

presence of, in the seeds of Datura 
Metel (pE PuaTo), A., ii, 742. 

methylation and _ constitution of 
(Bittz), A., i, 594. 

optical activity of (MENDEL and 
Dakin), A., i, 286. 

influence of, on the nitrogen meta- 
bolism of rabbits (SCHITTENHELM 
and SEIssER), A., ii, 423. 


(FRANCHI- 
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Allantoin, excretion of, influence of in- 
gestion of nucleic acid on the (H1Ro- 
KAWA), A., ii, 787. 

recognition and stability of, and its 
content in human urine (WIECH-. 
OWSKI), A., ii, 634. 

presence and detection of, in human 
urine (ASCHER), A., ii, 793. 

estimation of, in urine (LINDSAY), 
A., ii, 83. 

imino-, physiological behaviour of 
(Sark1), A., ii, 432. 

Allenecarboxylic acids, substituted, ex- 

periments on (LAPWORTH and WECHs- 

LER), T., 38. 

Alliin (ScHIMMEL & Co.), A., i, 757. 

Allisin (ScHIMMEL & Co.), A., i, 757. 

Allophane, action of acetic acid on (VAN 

DER LEEDEN), A., ii, 621. 
Allotropic modifications, atomic volume 
of (COHEN and OL1Ig), A., ii, 102. 
Allotropy and internal equilibrium 
(Smits), A., ii, 195, 400. 

Alloxan, instability of (WHEELER; 

BocErtT), A., i, 466. 
condensation products of (KUHLING), 
A., i, 780 
Alloys, formation of, 
(Sprine), A., ii, 126. 
solubility of gases in (SIEVERTS and 
KRUMBHAAR), A., ii, 410. 
magnetisation of, as a function of the 
composition and the temperature 
(HonpA), A., ii, 686. 
thermoelectricity of (RuDOLFI), A., 
ii, 575. 
electrical conductivity of, and their 
temperature coefficients (GUERTLER), 
A., li, 570. 
and metals, contraction of, during 
cooling (WitsrT), A., ii, 260. 
liquid, electrical conductivity of (Bor- 
NEMANN and MU LuEr), A., ii, 924. 
metallic, specific heat of (SAPosHNI- 
KOFF), A., ii, 182. 
variation of the physical properties of 
(PANNAIN), A., ii, 829. 
thermoelectric properties of 
(HAKEN), A., ii, 387. 
Allylearbinol, ethyl ether and its di- 
bromo-derivative and diphenylure- 
thane (PARISELLE), A., i, 353. 
Allyldihydrozscindole, and its picrate 
(v. Braun), A., i, 506. 
N-Allylglycine, ethyl ester (ALPERN and 
WEIZMANN), P., 345 
o- and p-Allyloxybenzoic acid, menthyl 
esters of (COHEN and DvupDLEy), T., 
1745. 
Allylthiocarbamic acid, methyl and 
bornyl esters (ROSCHDESTVENSKY), 
Mi, 3%. 107. 


by pressure 
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Allylthiocarbamide, oxidation of 
(BARNETT), ‘I’., 65. 

y-Allyl-m- and -p-tolyloxyacetic acid 
(GUILLAUMIN), A., i, 477 

- Allylurethane and its nitroso-derivative 
(NIRDLINGER, ACREE, and HkEaps), 
A., i, 342. 

Aloin (OksTERLE and Rrazt), A., i, 274. 

Aloinose, from aloin (Lrcrr), A., i, 
463. 

identity of, with d-arabinose (LEGER), 
A., i, 543 
Alstonite (KREUTz), 
(SPENCER), A., ii, 307. 
- Alum, formation of basic aluminium 
sulphate when zinc sulphate is 
boiled with (ScHWEISSINGER), A., 
ii, 615. 
storage of, in zinc vessels (LANGKOPF), 
A., ii, 507. 
Alumina. See Aluminium oxide. 
Aluminium, preparation of, from alumin- 
ium silicate (GROPPEL), A., ii, 
289. 
as a laboratory experiment (NEv- 
MANN and OLSEN), A., ii, 412. 
band spectrum of (LEcog DE Bols- 
BAUDRAN), A., ii, 3. 
ultra-red line spectrum of (PASCHEN), 
A., ii, 1014. 
action of heat on, in a vacuum (Konn- 
AsREsT), A., ii, 212. 
action of mercuric chloride on (KoHN- 
ApreEstT), A., ii, 506. 
cation, hydrolysis of salts of the 
(PovARNIN), A., ii, 412. 
dishes and other appliances in electro- 
lytic analysis (FORMANEK and P£¢), 
A., ii, 67. 

Aluminium alloys with copper, electrical 
properties of (BRONIEWSKI), A., ii, 
128. 

with mercury, oxidation of (JourR- 
DAIN), A., ii, 715. 
with silver, electrical properties of 
(BRONIEWSKI), A., ii, 715. 
Aluminium salts, formule of, and of 
corresponding compounds of other 
metals (Coops), A., ii, 506; 
(OLIVIER), A., ii, 507. 
influence of, on the colour of flowers 
(Vouk), A., ii, 62. 
volumetric estimation of (TELLE), 
A., ii, 457. 
Aluminium sodium carbonate, dawson- 
ite, an (GRAHAM), A., ii, 136. 
chloride, compounds of, with nitro- 
compounds of benzene hydro- 
carbons (MENSCHUTKIN), A., i, 234. 
nitride, preparation and fusion of 
(Wo Lk), A., ii, 854. 
nitrides (KouN-ABREST), A., ii, 506. 


A, wt, 6; 
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Aluminium nitrides and oxides, from 
heating the metal in air (SERPEK), 
A., ii, 615 ; (KoHN-ABREsT), A., ii, 
715. 

oxide (alwmina), thermic reduction of 
(ASKENASY and LEBEDEFF), A., 
ii, 780. 
from oxidation of aluminium amal- 
gam in air (JoURDAIN), A., ii, 
297. 
adsorption of metals and metallic 
oxides by (KiLEINsTUcK), A., ii, 


oxides (KoHN-ABREST), A., ii, 506. 

phosphate, positive electrification due 
to heating (GARRETT), A., ii, 
923. 

silicate, preparation of metallic alu- 
minium from (GROPPEL), A., ii, 
289. 

silicates, isomerism in the group of 
(VERNADSEY), A., ii, 136. 

sulphate, use of, in catalytic reactions 
(SENDERENS), A., i, 649. 

Aluminium organic compounds, prepara- 

tion of (SCHLIEMANN’s Export- 

CERESIN-FABRIK), A., i, 651. 

Aluminium, estimation of, in its ores 
(CALAFAT Y LEOn), A., ii, 1113. 

determination of, in inorganic plant 
constituents (HARB), A., ii, 1001. 

Alums, diffusion of the (PARSONS and 

Evans), A., ii, 1069. 

Amalgams. See Mercury alloys, 

Amblygonite, analysis of (CorMIM- 

BUF), A., ii, 897. 

Amide, ©,,H.O.NBr, from aminodime- 
thylethylearbinol and bromovalery] 
chloride (FouRNEAU), A., i, 823. 

CogH,;0,NS, from 1-aminoanthraquin- 
one and anthraquinone-2-sulphonyl 
chloride (SzER and WEITZENBOCK), 
A., i, 571. 

CoH, ;0;N, from 2-aminoanthraquinone 
(SEER and WRITZENBOCK), A.,, i, 
570. 

CyoH0;)N.8,, from  1:5-diamino- 
anthraquinone and anthraquinone- 
2-sulphonyl chloride (SEER and 
WEITZENBOCK), A., i, 571. 

Amides, preparation of, by the action of 

ammonium sulphide on aliphatic 
aromatic ketones (WILLGERODT 
and Scnottz), A., i, 392. 

from phenyl alkyl ketones (WILL- 
— and HAMBRECHT), A., i, 
aay. 

viscosity of (DUNSTAN and MussEL1), 
T., 19385; P., 201. 

molecular complexity of, in various 
solvents (MELDRUM and TURNER), 
T., 1605, 1805 ; P., 211, 213. 


INDEX OF SUBJECTS. 


Amides, the molecular complexity of, in 
the liquid state (TuRNER and 
Merry), P., 128. 

of amino-acids (BERGELL and Vv. 
WULrFine), A., i, 304. 
of sulphuric acid (EPHRAIM and 
GuUREWITSCH), A., ii, 198. 
Amidines, constitution of the (CoHEN 
and MARSHALL), T., 328; P., 24. 
Amido-oximes (RussELL), T., 953; P., 
89. 
Amines (JOHNSON and GusstT), A., i, 
310, 470. 
structure and sympathomimetic action 
of (Barger and Dats), A., ii, 
984, 
molecular complexity of, in the liquid 
state (TuRNER and Merry), P., 
128. 
action of, on phthalic acid (TINGLE 
and BRENTON), A., i, 263 ; (TINGLE 
and Batss), A., i, 849 
condensation of, with aromatic ketones 
(REDDELIEN), A., i, 746. 
aromatic, coloured additive products 
of (WIELAND and WEcKER), A., 
i, 242. 
additive compounds of, with phenols 
(DoLLINGER), A., i, 700. 
action of, on ethyl malonate (CHat- 
TAWAY and OLMSTED), T., 938 ; 
P., 69. 
primary aromatic, condensation of, 
with chloralaniline (JoRDAN), A., i, 
664. 
mercuriated, action of dinitrophenyl- 
pyridinium chloride on (REITZEN- 
STEIN and Stamm), A., i, 348. 
primary, action of, on glyoximeper- 
oxides (BOESEKEN), A., i, 643. 
primary and secondary, new method of 
preparation of, from ketones (LOFr- 
LER), A., i, 611. 
and ammonia, separation of (BERTH- 
EAUME), A., ii, 663, 808. 
salts of, reaction with rongalite (Binz 
and Marx), A., i, 728. 
secondary, preparation of, from carb- 
oxylic acids (Lz Svuxrvur), T., 
2433 ; P., 290. 
condensation of, with ethyl y-bromo- 
aa-dimethylacetoacetate (GAULT 
and THrRoDB), A., i, 856. 
Amino-acids, production of sugar from 
(RINGER and Lusk), A., ii, 227. 
quantity of, yielded by acid hydrolysis 
of proteins (OsBoRNE and BREESE), 
A., i, 447. 
— action of (DAKIN), A., i, 
degradation of, by bacteria (BRASCH), 
A., ii, 60 


| 
| 
| 
| 
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by the 
and 


Amino-acids, utilisation of, 
tubercle bacillus (KoELKER 
HAMMER), A., ii, 737. 

fate of, in the organism (Lusk), A., ii, 
520. 
katabolism of (FLatTow), A., ii, 321. 
insoluble lead salts of (LEVENE and 
VAN SLYKE), A., i, 719. 
derivatives of (ABDERHALDEN and 
GUGGENHEIM ; ABDERHALDEN and 
Funk), A., i, 226; (ABDERHALDEN 
and Kaurzscu), A., i, 253; (ABDER- 
HALDEN and BLUMBERG), A., 1, 
371. 
compounds of, with ammonia (BERGELL 
and v. WULFING), A., i, 365; 
(BERGELL and Brecson), A., i, 546. 
attempts to prepare glycerides of 
(ALPERN and WEIZMANN), P., 345. 
methylation of (ENGELAND), A., i, 843. 
amides of (BERGELL and v. WULFING), 
A., i, 304. 
esters of, compounds of quinones with 
(FISCHER and SCHRADER), A., i, 
270. 
action of p-benzoquinone on (SIEG- 
MUND), A., i, 749. 
halogen (WHFELER and JouHNs), A., 
i, 114 
aromatic, synthesis of (HOUBEN, 
ScHOTTMULLER and FREUND), A., 
i, 34 ;(HousBEN and FrEvnD), A., 


i, 110. 

alkylation of (WHEELER and 
JoHns), <A., i, 381, 842; 
(WHEELER and HorrMAy), A., i, 
666. 

racemic, hydrolysis of, by fungi 


(PRINGSHEIM), A., ii, 437, 
in urine, formaldehyde-titration of 
(MALFATTI), A., ii, 662. 
estimation of, by the formaldehyde 
titration (HENRIQUES and S6REN- 
SEN), A., ii, 466; (DE JAGER), A., 
ii, 467. 
estimation of, by formaldehyde, 
influence of urea on the (DE JAGER), 
Aug ti, 761. 
estimation of, in urine (LINDSAY), A., 
ii, 83; (FREY and Gicon; HENRI- 
QUEs and SSRENSEN ; YOSHIDA), A., 
ii, 164. 
Amino-alcohols, derivatives of (Four- 
NEAU), A., i, 246, 822. 
Amino-aldehydes, preparation of 
(CHEMISCHE WERKE VORM. HEINRICH 
Byk), A., i, 322. 
Aminoaryl alcohols. Alcohols, 
aminoary]l-. 
Amino-compounds, aliphatic, 
oxygen on, in the presence 
(TrRAvUBE), A., i, 294. 


See 


action of 
of copper 
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Amino-compounds, aromatic, action of 
sulphites on (BucHERER and Son- 
NENBURG), A., i, 144, 

Aminohydroxy-acids, synthesis of 
(FiscHER and Zemp.iin), A., i, 100. 

¢-Amino-ketones (GABRIEL), A., i, 229. 

Aminolactones from diacetone alcohol 
(Koun and Bum), A., i, 136. 

p-Awinophenols, action of unsaturated 
dicarboxylic acids on (PrurtTt), A., i, 
264. 

Ammino-salts, new series of solid (Poma), 
A., ii, 417. 

Ammonia formation in soils (LipMAN 

and Brown), A., ii, 435. 
gaseous, specific heat and chemical 
<n of (NERnsT), A., ii, 265. 
combustion of, effect of ultra-violet 
light on the (BERTHELOT and 
GavUDECHON), A., ii, 564. 

the elimination of, following the 
administration of amino-acids, 
giycylglycine, and its anhydride 
(LEVENE and Meyer), A., ii, 53. 

concentration of, in blood, to produce 
tetany (Jacosson), A., ii, 986. 

solid hydrates of (RupEKT), A., ii, 
605. 


action of, on mercurous chloride (SAHA 
and CHONDHUR!), A., ii, 712. 

quantitative distillation of, by aéra- 
tion (KoBER), A., ii, 651. 

and amines, separation of (BERTH- 
EAUME), A., ii, 663, 808. 

source of error in the estimation of 
(BARRAL), A., ii, 155. 

a new distillation arrangement for 
- rare, of (BERTHOLD), A., ii, 

0. 

estimation of, by Ronchése’s method 
(WILKIE), A., ii, 240. 

estimation of very small amounts of, 
in large quantities of air (LrzcHTI 
and Ritter), A., ii, 70. 

estimation of, in blood (WoLF and 
Marriot), A., ii, 762. 

estimation of, in water, in the presence 
of hydrogen sulphide (Bartow and 
Harrison), A., ii, 998. 

titration of, in urine (v. SPINDLER), 
A., ii, 449 ; (BsGRN-ANDERSEN and 
LAURITZEN), A., ii, 450. 

Ammonium salts of volatile acids, hydro- 

lysis of (Buc), A., ii, 291. 

quaternary, kinetics of the decom- 
position of, in chloroform solution 
(WEDEKIND and PascHxke), A., 
ii, 597. 

quaternary, influence of constitution 
on the velocity of decomposition 
of (WEDEKIND and PascHke), A., 
i, 372, 
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Ammonium ferric arsenate (CURTMAN), 
A., ii, 509. 
antimony tetrabromide and ferric 
chloride (EPHRAIM and WEINBERG), 
A., ii, 41. 
carbonate, electrolytic oxidation of 
(FICHTER and KAPPELER), A., ii, 98, 
scandium carbonate (MEYER, WINTER, 
and SPETER), A., ii, 854. 
perchlorate as a reagent (SALVADORI), 
A., ii, 1002. 
chloride, vapour pressures of (SMITH 
and MeEnzigs), A., ii, 1037. 
reaction of, with potassium dichrom- 
ate (FRANKFORTER, ROEHRICH, 
and MANUEL), A., ii, 292. 
antimony ferric chloride (EPHRAIM and 
WEINBERG), A., ii., 41. 
halides, dimorphism of (WALLACE), 
A., ii, 208. 
hydrogen fluoride, evaluation of 
(DevussEN), A., ii, 749. 
zinc iodide (EPHRAIM and MopDEL), A., 
ii, 851. 
barium arsenosomolybdate (EPHRAIM 
and Fr1pet), A., ii, 301. 
cupric arsenosomolybdates (EPHRAIM 
and FEIpDEL), A., ii, 301. 
phosphomolybdate, precipitation of, in 
the presence of organic acids 
(MapFrna), A., ii, 804. 
silver nitrate (SCHREINEMAKERS and 
DE BaArT), A., ii, 489. 
nitrite, preparation of (NEoc1 and 
ApHICARY), P., 297. 
magnesium phosphate (BuBE), A., ii, 
804. 
oxytriselenophosphate (EPHRAIM and 
Master), A., ii, 207. 
sulphate, sulphuric acid and water at 
30°, the system (VAN Dorp), A., 
ii, 698. 
efficiency of, as a fertiliser (VANHA), 
A., ii, 538. 
magnesium sulphate, solubility of 
(Lorutan), A., ii, 504. 
thiocyanate, cryohydrate of (VASI- 
LIEFF), A., i, 465. 

Amorphous substances, transformation 
of, into crystalline (DoELTER), A., ii, 
696, 834. 

Amygdalase, occurrence of, in plants 
(ARMSTRONG, ARMSTRONG, and 
Horton), P., 334. 

Amygdalin, decomposition of (FE£Is‘), 

A., i, 128. 

hydrolysis of, by emulsin (RosEN- 
THALER), A., i, 403. 

a biose derived from (Gras), A., i, 300. 

Amy] alcohol, a reaction of (v. Wyss, 
HERZFELD, and RewipzorrF), A., i, 
462. 
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Amyl alcohol, estimation of, in alco- 
holic liquids (LASSERRE), A., ii, 1005. 
Amylamine, ferrichloride (ScHoLTz), A., 


i, 96. 

3-chloro-, hydrochloride and platini- 
chloride (v. Braun), A., i, 820. 

Amylase (Wout and Guimw), A., i, 799. 
from cereals and malt (CHRZASzcz), 
A., ii, 994. 

Amylases (KENDALL and SHERMAN), A., 
i, 799; (SHERMAN, KENDALL, and 
CLARK), A., ii, 1012. 

Amylbenzene, ¢-chloro-, and e¢-iodo- (Vv. 
Braun), A., i, 844. 

6-Amylcarbamino-a-naphthol-3-sul- 
phonic acid, sodium salt (BADISCHE 
ANILIN- & Sopa-FABRIx), A., i, 667. 

Amylene, action of aluminium chloride 
and of heat on (ENGLER and Rovura.a), 
4% 

A8-Amylene, additive power of (BRUNEL 
and ProBEck), A., i, 805. 

2-Amylenedihydroisoindole, and _ its 
methiodide (ScHoLTz and WoLFRUM), 
A., i, 773. 

o-, m-, and p-isoAmyloxybenzoic acid, 
menthylestersof(CoHEN and DuDLEY), 
T., 1744. 

Aneroxydase in milk (Borpas and 
TouPLain), A., ii, 57 ; (SARTHOU), A., 
ii, 57, 226. 

Anesthetic properties of magnesium 
salts (GUTHRIE and Ryan), A., ii, 793. 

Anesthetics (BRITISH ASSOCIATION 

Reports), A., ii, 735. 
local, and narcotics (Gros), A., ii, 
529, 793. 
and laurel leaves (WALLER), A., ii,741. 
Analysis, heat of chemical reactions as a 
basis for (HowaRD),°A., ii, 239. 
spectral quantitative (HEMPEL and 
VON KLEMPERER), A., ii, 995. 
of anthracene derivatives (HoLDER- 
MANN and ScHOLL), A., i, 285. 
of gases from mineral springs (H1NTz 
and Grinuovrt), A., ii, 356, 1111; 
(Henricg), A., ii, 1111. 
calorimetrical, of hydrated salts 
(Donnan and Hops), A., ii, 392. 
Analysis, electro- (BRITISH ASSOCIATION 
Reports), A., ii, 754; (BENNER), 
A., ii, 999 ; (KoLLocK and SMITH), 


A., ii, 1000. 

rapid (Prick and Humpnreys), A., 
li, 446. 

rapid, the mercury cathode in 


(Kimuty), A., ii, 654. 
of metals (PERKIN and HvueuHss), 
A., ii, 898. 
elementary, of difficultly combustible 
substances rich in carbon (HoLDER- 
MANN and ScHo.1), A., ii, 353. 
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Analysis by means of a calorimetric 
bomb (Hieerns and JoHnson), A., 
ii, 460. 
microchemical (EmMicH and Donav), 
A., ii, 152; (Emicu), A., ii, 237. 
of rare earths (URBAIN), A., ii, 
505. 
qualitative, of the filtrate from the 
hydrogen sulphide group (PETER- 
SEN), A., ii, 654. 
thermal, in metallurgical processes 
(FRIEDRICH), A., ii, 267. 
of fused mixtures of potassium sul- 
phate and fluoride (KARANDEZFF), 
A., ii, 33. 
application of, to binary organic 
systems (TSAKALOTOS and GUYE), 
A., ii, 826. 
application of, to organic chemistry 
(Guyg), A., ii, 470. 
volumetric, estimation of the alkaline- 
earth metals(Duroitrand Mosoiv), 
A., ii, 343. 
by a and measurement of 
electrical conductivity (DurTo!T), 
A., ii, 342. 
Anaphylaxis of guinea-pigs, action of 
atropine on (AUER), A., li, 985. 
Anglesite, synthesis of (P1oT1), A., ii, 
621 


Angostura alkaloids (Tréczr and 
MULLER), A., i, 414. 

Anhydride, O..H,,0,8,, from disulphide 
Cx.H,,0.8, and potassium cyanide 
(TscHUGAEFF), A., i, 862. 

Anhydrides, addition of, to aldehydes 

and ketones (WEGSCHEIDER and 
SpAtH), A., i, 155. 

action of carbon tetrachloride vapour 
on (CAMBOULIVEs), A., ii, 202. 

acid, rate of hydration of (RIvETT and 
Srpewick), T., 1677; P., 200. 

of monobasic acids, action of ethyl 
bromoacetate on (LuNIAK), A., i, 
90. 

of fatty acids, preparation of, from 
their salts (GoLpscHMIDT), A., i, 
650. 

Anhydrocotarnineaminophthalide (HOPE 
and Roprnson), P., 230. 

Anhydrocotarninenitrophthalide (Horz 
and Rosrinson), P., 230. 

Anhydrodiresorcinolacenaphthenone 
(ZsuFFA), A., i, 862. 

Anhydromethylenecitric acid, and its 
odium salt (‘‘citarine”) and its 
hexamethylenetetramine derivative 
(‘‘helmitol”’), assay of (HEGLAND), A., 
ii, 555. 

Anhydro-oxymethylenediphosphoric 
acid, synthesis of (ConTaARDI), A., i, 
157. 
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Anhydropicrotin, and its salts (HoRR- | 


MANN), A., i, 577. 

Anhydropicrotinic acid 
A., i, 577. 

Anilides and their chlorides, action of 
as ope alkyl halides on (Buscx 
and FLEISCHMANN), A., i, 728, 

Anilide-o-carboxylic acid, cyano-, ethyl 
ester, and its hydrochloride and 
hydriodide (FincER and Zern), A., i, 
382. 

Aniline, and its homologues, absorption 
spectra of (Purvis), T., 1546; P., 
194. 

electrical conductivity of solutions in 
(SACHANOFF), A., ii, 1027. 

oxidation of (WILLSTATTER 
Magima), A., i, 748. 

reduction of nitrobenzene to (Orrn), 
A., i, 727. 

cause of the red coloration of (GisBs), 
A., i, 550. 

existence of compound of phenol 
and, in the liquid state (KREMANN), 
A., ii, 581. 

action of dichloroacetic acid on, and 
its homologues (HELLER and Ascu- 
KENASI), A., i, 738. 

additive compounds of, with bromo- 
nitrophenols (vAN Erp), A., i, 
318. 

Aniline salts, hydrolysis of, measured 


(HoRRMANN), 


and 


colorimetrically (Tizarp), T., 2490; | 


P., 225 


hydrochloride, molecular weight of | 


(PRzYLUSKA), A., i, 106. 
antimonyl tartrate (Yvon), 
163. 
arsenyl tartrate (Yvon), A., i, 310. 
Aniline, m-nitro-, citrate and m-nitro- 
henyltartramate (TINGLE and 
URKE), A., i, 21. 
tetranitro- (FLURSCHEIM and Simon), 
mm ® 
Anilines, substituted, addition of hydro- 
n chloride to, at low temperatures 
v. Korczynsk1), A., i, 550. 
nitro-, chromoisomerism and homo- 
chromoisomerism of (HANTzSCH), 
A., i, 475, 727. 
isomeric, binary solution equilibria 
of the (KREMANN), A., ii, 930. 
Aniline-black and allied compounds 
(GREEN and WoopHEAD), T., 2388 ; 
P., 223. 
Anilinesulphonamic acid (Writ and 
Weissz), A., i, 470. 
$-Anilino-7-acetylamino-2-methyl-4- 
quinazolone (BocerT, AMEND, and 
CHAMBERS), A., i, 895. 
2-Anilinoacridone and its hydrochloride 
(Kaxs), A., i, 638. 


Rey 
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Anilinoanilcyc/vpentenedione, hydroxy- 
(JACKSON aud FLINT), A., i, 178. 

1-Anilinoanthraquinone, op-diamino- 
(LauBE and LIBKIND), A., i, 494. 

2-Anilinoanthraquinone, op-diamino-, 
and op-dinitro- (LAUBE and LIBKIND), 
A., i, 493. 

4-Anilinoazo-1-phenyl-3-methyl-5-pyr- 
azolone (BiLow and BozENHARDT), 
A., i, 233. 

w-Anilinobenzaldehyde-p-nitro- and o- 
chloro-p-nitro-phenylhydrazone (Pon- 
z10), A., i, 339. 

2-Anilinobenzoic acid, 
(ZINCKE), A., i, 556. 

Anilino-p-benzoquinone (WILLSTATTER 
and Magia), A., i, 748. 

1-a-Anilinobenzyl-2-naphthol-3-carb- 
oxylic acid, methyl ester of, and its 
hydrochloride (FRIEDL), A., i, 742. 

1-Anilino-2-éert. -butyl-4:5-diphenyl- 
pyrrole (Boon), T., 1259; P., 94. 

Anilino-p-chlorophenyl-p-chlorostyryl- 
methyl, chloride, p-nitro- (STRAUs and 
ACKERMANN), A., i, 242. 

2-Anilinodehydroacridone (KALB), A., i, 
638. 

3-Anilino-1:1-dimethy]-A°-cyc/ohexenyl- 
idene-5-cyanoacetic acid, ethyl ester 
(CrossLey and GILLtINe), T., 527. 

5-Anilino-1:3-dimethylpyrazole 
(MicHAELIS and LacHwirz), A., i, 
642, 

a-Anilinodiphenylacetic anhydride 
(STOLLE), A., i, 738. 

4’-Anilinodiphenylamine-2-carboxylic 
acid (KALB), A., i, 638 

Anilino-o-hydroxyphenylacetamide, 
and its hydrochloride (RoHpE and 
ScHARTEL), A., i, 775. 

1-Anilino-2:4:6-trihydroxypiperidine 
trisulphite, sodium salt of (SCHENKEL), 
A., i, 875. 

Anilinocyc/opentenedione, bromo- and 
tribromo-, and hydroxy-, and _ its 
acetyl derivative (JACKSON and FLINT), 
hb, bees 

10-Anilinophenanthrene, 9-hydroxy- 
(ScHMIDT and Lumpp), A., i, 313. 

3-Anilinophenotoluazothionium, 7-benz- 
oylamino-2:4-diacetylamino-, and 2:4- 
diamino-7-benzoylamino-, 6-chlorides 
(MitsuGiI, BryscHLAG, and MOHLAUD), 
A., i, 338. 

+-Anilino-a-phenoxypropanol 
NEADV), A., i, 247 

6-Anilino-3-phenyldihydropyrazoquin- 
azolone (MICHAELIS and LEo), A., i, 
515. 

8-Anilino-5-phenylisooxazole, 
and 4-nitroso- (WIELAND 
GMELIN), A., i, 784. 


3:5-dinitro- 


(Four- 


4-amino- 
and 
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1-Anilino-A'-cyclopropen-3-one (JACK- 
son and FLINT), A., i, 178 
8-Anilino-4-quinazolone-2-carboxylic 
acid, ethyl ester (BocERT and Gort- 
NER), A., i, 284. 
3-Anilinothiohydantoin (Frericus and 
ForsTER), A., i, 191. 
2:5-Anilo-1:2:3-trimethylpyrazole. See 
1-Methylanilopyrine. 
Anils (Schiff’s bases), isomerism of 
(ANSELMINO), A., i, 174. 

Animal fibres, causes of the coloration 
of (Surpa), A., i, 761. 

tissues. See Tissues. 

Animals, absorption of hydrogen chloride 
by (LEHMANN and Burck), A., ii, 
982. 

freshwater, the relation between ad- 
sorption and toxicity of salt solutions 
on (OstwALp and DERNOSCHECK), 
A., li, 592. 

hibernating, purine metabolism in 
(KENNAWAY), A., ii, 728. 

marine, influence of oxygen pressure 
on the gaseous exchange of (HENZE), 
A., ii, 785. 

polar, bile of (HAMMARSTEN), A., ii, 
879. 

occurrence of arsenic in (HEADDEN), 
A., ii, 890. 

Anisaldehyde, occurrence of, in the fruit 
of Tahiti vanilla (WALBAUM), A., ii, 
235. 

condensation of, with resorcinol (PorE 
and Howarp), T., 972; P., 88. 

perchlorate (HOFMANN, RotH, HOsBoLp, 
and METZLER), A., i, 819. 

Anisaldehyde, o-hydroxy- (p-methoxy- 
salicylaldehyde), 
(KALLE & Co.), A., i, 40. 

and its aldazine (FRIEDLANDER), A., 
i, 176. 
Anisaldehyde-o- and m-tolylhydrazones 
(PADOA and GRAZIANI), A., i, 135. 
Anisaldehyde-1:2:4- and 1:3:4-xylyl- 


preparation of 


hydrazones (PADOA and GRAZIANI), | 


A., i, 509. 

Anisaldehyde-1:3:5- and 1:4:5-xylyl- 
hydrazones (PADOA and GRAZIANI), 
A., i, 778. 

p-Anisic acid, 3:5-di-iodo-, and its methyl 


ester (WHEELER and LIDDLE), A., | 


4, 10. 
dithio-, (p-methoxyphenylearbithionic 
acid), and its salis, esters and 
disulphide (BLocH and Hd6uHn), 
A., i, 257. 
m-Anisidine, 5-nitro- (FARBWERKE 
vorm. MEISTER, Lucius, & BRUNING), 
A., i, 664. 
p-Anisidine, oxidation of, and dibromo- 
(WIELAND and WECKER), A., i, 244. 
XCVILITI. 11. 
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p-Anisidine, dinitrohydroxy-, and its 
acety! derivative and 2:3:6-trinitro-, 
and its derivatives (REVERDIN), A., i, 
470. 
p-Anisidines, ¢rinitro-, products of diazo- 
tisation of (MELDOLA and REVERDIN), 
T., 1204; P., 182. 
3-p-Anisidino-5-phenyliscoxazole, 4- 
amino-, and 4-nitroso- (WIELAND, 
GMELIN, and RosEEv), A., i, 785. 
1-p-Anisidy]-3-benzylidenerhodanine 
(ANTULICH), A., i, 764. 
1-p-Anisidy]-3-p-dimethylaminobenzyl- 
idenerhodanine (ANTULICH), A., i, 
765. 
1-p-Anisidy1-3-p-hydroxybenzylidene- 
rhodanine (ANTULICH), A., 1, 765. 
1-p-Anisidyl-3-p-hydroxy-m-methoxy- 
benzylidenerhodanine (ANTULICH), 
A., i, 765. 
1-p-Anisidy1-3-7-nitrobenzylidene- 
rhodanine (ANTULICH), A., i, 765. 
p-Anisidylrhodanine (ANTuLicH), A., i, 
764. 


Anisole, 2:3:5-trinitro-4-acetylamino-, 
and 2:3:5-trinitro-4-amino- (MEL- 
DOLA and KuNTZzEN), T., 455; P., 
58. 


pentabromo- (BONNEAUD), A., i, 670. 

Anisole-5-az0-8-naphthol,3-nitro- (FARB- 
WERKE VORM. MEISTER, Lucius, & 
BRUNING), A., i, 664. 

o-,m-, and p-Anisoylacetic acids, methy] 
esters, and their nitroso-derivatives 
(WAHL and SILBERZWEIG), A., i, 263. 

Anisoylanisylidenehydrazine (CURTIUS, 
MELSBACH, and Rissom), A., i, 509. 

o-, m-, and p-Anisoyldehydracetic acids 
(WAHL and SILBERZWEIG@), A., i, 263. 

Anisoylhydrazine (CurTiIUs, MELSBACH, 
and Rissom), A., i, 509. 

1-Anisoyl-4-methylcoumarone, 
oxy- (AUWERs), A., i, 630 

o-Anisoy1-p-nitrophenylpyrazolone 
(WAHL and Si: BERZWEIG@), A., i, 268. 

o-, m-, and p-Anisoylphenylpyrazolone 
(WAHL and SILBERZWEIG), A., i, 263. 

Anisyl alcohol, occurrence of, in the 
fruit of Tahiti vanilla (WALBAUM), 
A., ii, 235. 

a-Anisyl-a-cyclohexylbutan-y one (KouH- 
LER and BURNLEY), A., i, 392. 

8-p-Anisyl-2-methyl-4-quinazolone, 7- 
acetylamino- (BoGERT, AMEND, and 
CHAMBERS), A., i, 895. 

Anisyl-a-naphthylearbinol (ScHURAKOV- 
sky), A., i, 169. 

Anisyloxazolone, and oximino-, panta- 
chromic salts of (HANrzscH and 
HEILBRON), A., i, 199. 

Annual General Meeting, T., 651; P. 
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Anophorite, 2 new hornblende from the 
Katzenbuckel (FREUDENBERG), A., ii, 
721. 

Anoxybiosis, gaseous 
(LEssER), A., ii, 429. 

Anthracene, photoelectric experiments 

with (Byk and Borck), A., ii, 814; 
(StevBING), A., ii, 1021. 

derivatives, analysis of (HOLDERMANN 
and ScHOLL), A., i, 285. 

series, preparation of condensation 
products in the (BADISCHE ANILIN- 
& Sopa-Faprik), A., i, 397, 701, 
702. 

Anthracene, dibromo-, cfrabromide, 
reaction of, with organic magnesium 
compounds (NAuMorFr), A., i, 549. 

1-Anthracenealdehyde, 2-hydroxy-, and 
its oxime, phenylhydrazone and 
aldazine (BEzDZIK and FRIEDLANDER), 

A., i, 190. 

Anthradipyrimidine (FARBENFABRIKEN 
vorm. F. Bayer & OCo.), A., i, 
445. 

Anthranil (BAMBERGER), A., i, 277. 
and 2-anthranilcarboxylic acid, relation 

between (BAMBERGER and LIND- 
BERG), A., i, 189. 
2-Anthranilcarboxylic acid. 
throxanic acid. 

Anthranilic acid (0-aminobenzoic acid), 

condensation of, with aromatic 
aldehydes (WoLF), A., i, 735. 

5-bromo-, its silver salt and ethyl ester 
(WHEELER and OaTsEs), A., i, 
481. 

3:5-dibromo-, methyl ester and acetyl 
derivative (FREUNDLER), A., i, 138. 

chloro-, esters, condensation of, with 
nitrosobenzene (FREUNDLER), A., i, 
445. 

8:4- and 65:6-dichloro- (BADISCHE 
ANILIN- & Sopa-Fasrik), A., i, 
319. 

tetrachioro-, and its calcium and 
barium salts (BAbISCHE ANILIN- 
& SopA-Fasnrik), A., i, 382. 


metabolism in 


See An- 


Anthranilodiacetic acid (BADISCHE 
AniLin- & Sopa-Faprik), A., i, 
318. 


5:6-dichloro- (BADISCHE ANILIN- & 
Sopa-Fasrik), A., i, 319. 
Anthranilodi-w-acetonitrile, 5:6-di- 
chloro- (BADISCHE ANILIN- & Sopa- 
Fasrik), A., i, 319. 
Anthranol-1:8-disulphonic acid, potass- 
ium salt (LIEBERMANN and ZsuFFA), 
A., i, 376. 


Anthranolsulphonic acid, and 


1:2:6- 


1:2:7-trthydroxy-, sodium and barium 
salts (LIEBERMANN and ZsurFA), A., 
i, 376. 
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Anthranol-l-sulphonic acid, potassium 
salt (LIEBERMANN and ZsuFFA), A., 
i, 376. 

Anthranol-3-sulphonic acid, 1:2-dihydr- 
oxy- and its sodium salt (LIEBERMANN 
and ZsuFFA), A., i, 376. 

1-Anthrapyrimidine, 4-amino- (FARBEN- 
FABRIKEN VoRM. F. BAYER & Co.), 
A., i, 445. 

1-Anthrapyrimidone (FARBENFABRIKEN 
vorm. F. BAYER & Co.), A., i, 445. 

Anthraquinone, ethyl ether and naph- 
thalene, critical phenomena of the 
system (Prins), A., ii, 1050. 

derivatives, preparation of (FARBEN- 
FABRIKEN VoRM. F. BAyrer & 
Co.), A., i, 396. 
colour and affinity for mordants of 
(HELLER and GRUNTHAL), A., i, 
859. 
preparation of sulphur derivatives of 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 325. 
thioglycine derivatives of (FARBEN- 
FABRIKEN VorM. F. BAYER & Co.), 
Aas 1, 4. 

Anthraquinone, amino-, action of benzyl 
chloride and of monochloroacetic 
acid on (SEER and WEITZENBOCK), 
A, 4, S7i. 

chloro-a- and f-amino-, acetyl deriva- 
tives of (FARBWERKE VORM. MEIs- 
TER, Lucius, & BRUNING), A., i, 750. 

1:4-dichloro, -1:4-dichloro-5-amino-,its 
acetate and acetyl derivative, and 
1:4-dichloro-5-nitro- (WALSH and 
WEIZMANN), T., 687 ; P., 61. 

chloroacetyl-1-amino-, -1-amino-4-hydr- 
oxy-,-1:4-diamino-, -]:5-diamino-4:8- 
dihydroxy-, and their condensation 
products (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 49. 

1:5-, 1:6-, 1:7-, and 1:8-, chloronitro- 
(FARBENFABRIKEN VORM. F, BAYER 
& Co.), A., i, 49. 

trichloro-, and dichlorobromo- (Ba- 
DISCHE ANILIN- & SopA-FABRIK), 


A., i, 49. 
4-amino-l-thiocyano-, and  1:4-di- 
thiocyano- (FARBENFABRIKEN 


vorm. F. BAYER & Co.), A., i, 338. 
2-iodo- (ULLMANN), A., i, 751. 
Anthraquinones, benzoylamino-, pre- 
paration of (FARBENFABRIKEN VORM. 
F, BAYER & Co.), A., i, 751. 
Anthraquinone series (ULLMANN), A.., i, 
270. 
“—? eee (ULLMANN), A., 
i, 69 
Anthraquinone-3-carbonamide-2-carb- 
oxylic acid. (WiLLGEROpT and MarF- 
FEZZOLI), A., i, 678. 
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Anthraquinone-2-carboxylic acid, 3- 
amino-, and its salts and acetyl deri- 
vative, and 3- _ . 
(WiLLGERODT and MArreEzzoui), A 
i, 678. 

Anthraquinone- -2:3-dicarboxylimide, | 
potassium derivative of (WILLGERODT 
and MAFFEzzOLI), A., i, 679. 

Anthraquinonefluorescein, and its salts 
and diacetyl derivative, and dibromo-, 
and tefrabromo- (WILLGERODT and 
MAFFEZZOLI), A., i, 679. 

Anthraquinone-2-sulphonamide (ULL- 
MANN), A., i, 751. 

Anthraquinone-6-sulphonic acid, 1:4-d7- 
chioro-, sodium salt (WALSH and 
WEIZMANN), T., 688. 

Anthraquinone-f- ‘sulphonic acid, 
bromo-, sodium salt and 1:4-dichloro- 
(BADISCHE ANILIN- & SODA-FABRIK), 
A., i, 270. 

Anthraquinonesulphonic acids, halogen, 
preparation of (FARBENFABRIKEN 
vorm. F. BAver & Co.), A., i, 396. 

4-8-Anthraquinonylamino-1-N-methyl- 
anthrapyrimidone (FARBENFABRIKEN 
vorm. F. BAYER & Co.), A., i, 445, 


8-Anthraquinonylcarbimide (FARB- | 


WERKE VORM. MEIsTER, Lucius, & 
Brinine), A., i, 750. 
1-Anthraquinonylglycine (SEER and 
WEITZENBOCK), A., i, 571. 
Anthraquinonyl-1:2-, 2:1-, and 2:3- 
quinolines, nitro- (BADISCHE ANILIN- 
& Sopa-Fasrik), A., i, 430. 
1;2-Anthranquinonylsulphonamino- 
anthraquinone (ULLMANN), A., i, 751. 
1-Anthrathiazine (LAuBK and LIBkIND), 
A., i, 494. 
1-Anthrathiazole and 4- and 5-amino- 
(FARBENFABRIKEN vVoRM. F. BAYER 
& Co.), A., i, 338. 
1-Anthrathiazole-4-mercaptan (FARBEN- 
FABRIKEN vorM. F, BAyrer & Co.), 
A., i, 388. 
1-Anthrathiazole-8-sulphonic acid, 4- 
amino- (FARBENFABRIKEN VorM. F, 
Bayer & Co.), A., i, 3388. 
Anthroxanaldehyde, oxime of (HELLER 
and TISCHNER), A., i, 65. 
Anthroxanic acid (2-anthranilearboxylic 
acid), relation between anthranil 
and (BAMBERGER and LINDBERG), 
A., i, 189. 
5-bromo- (HELLER and Frantz), A., 
i, 849. 
Anti-coagulating “ewe secreted by 
the liver (Doyon), A., ii, 427. 
Antidiastase, presence of, in malt in- 
fusions (VANDEVELDE), A., ii, 645, 
Anti-leucoprotease (BRADLEY), A. pi, 795. 
Antimony, spectrum of (Royps), A., ii,87. 
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Antimony, influence of, on the system ; 
iron and carbon (GOERENS and EL- 
LINGEN), A., ii, 298. 

Antimony compounds, physiological 
action of (THomson and CusHNy), 
A., ii, 330. 

Antimony alloys with bismuth and 

copper (PARRAVANO and VIVIAN), 
A., li, 779, 852. 
with copper and bismuth (PARRAVANO 
and VIVIANI), A., ii, 956, 1068. 
with tin, analysis of (McCay), A., ii 
1003. 

Antimony ammonium éefrabromide and 
ferric ammonium chloride (EPHRAIM 
and, WEINBERG), A., ii, 41. 

halides, compounds of, with methyl- 
amine, ethylamine, and diethyl- 
amine (EPHRAIM and WEINBERG), 
A., ii, 41. 

hydride, estimation of (RECKLEBEN 
and GUTTICH), A., ii, 352. 

thallous fluorides (EPHRAIM and HEy- 
MANN), A., ii, 37, 

trisulphide, varieties of (ZAN1), A., ii, 
219. 

Antimony, estimation of (SANGER and 

RIEGEL), A., ii, 161. 

volumetric estimation of (ScHmrpt), 
A., ii, 551. 

arsenic and tin, estimation of, by 
means of potassium ferricyanide 
(PALMER), A., ii, 547. 

and tin, separation of, by distillation 
(PLATO), A., ii, 903. 

Antimony organic compounds, aromatic 
(Mav), T., 1966; F:., 142, Sig; 
(Morcan, MICKLETHWAIT, and 
Wuirsy), T., 34; P., 151. 

Antimony poisoning in compositors 
(ScHRUMPF and ZABEL), A., ii, 986. 

Antiprotease of yeast juice (BUCHNER 
and HArHn), A., i, 648. 

Antipyrine, influence of, on the proteins 
of blood-serum (CERVELO), A., ii, 
515. 

detection of in pyramidone (Primor), 
A., ii, 83. 

Antithrombin (HowELL), A., i, 793. 

Antitrypsin (CoBLINER), A., ii, 623. 
formation of, in the organism (BRAUN- 

STEIN and KeEptnorFF), A., ii, 786. 
and trypsin (MEYER), A., i, 211. 
of the blood and of urine, relation 
between (HrrartA), A., ii, 971. 

Antlerite, identity of stelznerite with 
(SCHALLER), A., ii, 1076. 

Aorta, normal and atheromatous, amount 
of cholesterol and its esters in the 
(WinpAvs), A., ii, 733. 

Apatite from Carrock Fell, Cumberland 
(FInLAyson), A., ii, 308. 
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Apnea, fatal, after excessive respiration 
(HENDERSON), A | A 
Apocyneum, action of an active wey 


from (DALE and LAIDLAW), A., ii, 529. 
Aporrhegma (ACKERM ANN. and 
KUTSCHER ; ACKERMANN), A., ii, 


1089 ; (ENGELAND and KurscHER), 
A., ii, 1090. 
Apparatus, new (GrzEScHLK), A., ii, 893. 
for laboratories and lecture experi- 
ments (SCHOFIELD), A., ii, 1053 ; 
(THIELE), A., ii, 1054. 
for —— practice (BecEr), A., ii, 
747. 
for decantation (N a: A., ii, 540. 
gas-filling (LENHARD), A., ii, 493. 
for the distillation of tel acids 
(Brown and THomAs), P., 149. 
for the estimation of sulphur and 
arsenic (KLEINE), A., ii, 749. 
Arabonic acid (BODDENER and ToLLEns), 
A., i, 460. 
Arbutin, true, preparation of (HERIssEY), 
A., i, 692 
and methylarbutin, properties, dis- 
tinction and detection in plants of 
(BourQquELOT and FICHTENHOLZ), 
A., i, 273. 
Arc. See under Electrochemistry. 
Arginine, occurrence of, in the bull’s 
testis (Torant and KarsuyAmMa), A., 
ii, 325. 
dl-Arginine (a-amino-5-guanino-n-valeric 
acid), synthesis of, and its benzoyl 
derivative (SORENSEN), A yt SR. 
Argon, preparation of iene and 
HAHNEL), A., ii, 608 ; (CLAUDE), 
A., ii, 1061. 
preparation and physical constants of 
(CROMMELIN), A., ii, 709. 
refraction and dispersion of (Cura- 
BERTSON and CUTHBERTSON), A., 
ii, 561. 
dielectric cohesion of (Boury), A., ii, 
680. 
the ionic mobility in (Franck), A., ii, 
479. 
experiments on the combining capacity 
of (FIscHER and ScHROTER), A., ii, 
in water 


608. 
solubility of, (v. 
POFF), A., ii, 409 
Argon group, gases of the, viscosities of 
(RANKINE), A., ii, 409, 829. 
Aromatic compounds, new synthesis of, 
from ear compounds (Kom- 


ANTRO- 


INDEX OF 


NENOS), A., i, 362. 
solid, threefold emission spectra of | 
(GOLDSTEIN), A, &, 67%. 
Arsanilic acid. See Phenylarsinic acid, 


p-amino-. 
Arsenates. 


See under Arsenic. 


SUBJECTS. 


Arsenic in the Max spring at Diirk- 
heim a.d. Haardt (Hinz), A., ii, 
510. 

occurrence of, in soils, plants, fruits, 
and animals (HEADDEN), A., ii, 890. 
pure colloidal (LEcog), A., ii, 406. 
toxicity of (LEcoQ), A., ii, 434. 
phosphorescent oxidation of (BtocH), 
A., ii, 32. 
reduction of 


q ng sect 
hydrogen bromide ( 
774 


OHMER), A. 2 


Arsenious chloride, reduction of, by 
hydrogen (Besson and FourRNIER), 
A., ii, 406. 

Arsenic trihydride, synthesis of, from 

its elements (VouRNASOS), A., ii, 
951. 
influence of, on the organism (Dv- 
BITZKI), A., ii, 983 
Arsenious acid, adsorption of, by 
ferric hydroxide (Bitz), A., ii, 
106; (REYCHLER), A., ii, 289. 
application of, in the estimation of 
dextrose (LITTERSCHEID and 
BorRNEMANN), A., ii, 80. 
Arsenic acid, — of, on gallic acid 
(Instn), A 908. 
reaction ditinantehing the organic 
derivatives of, from those of 
arsenious acid (CovELLI), A., if, 
1012. 
detection of, in the presence of 
arsenious acid (Lutz and SvINNE), 
A., ii, 156. 
detection of, in presence of phos- 
phoric acid (MADERNA), A., ii, 
896. 


precipitation of, by ammonium 
molybdate (MADERNA), A., ii, 896. 
detection and estimation of, in the 
presence of arsenious acid (BRUN- 
NICH and SMITH), A., ii, 1109. 
Arsenates, action “ on the growth or 
algee (Comé RE), A., ii, 437. 

Arsenic organic compounds, behaviour 
of, in the human body (FiIscHEr 
and Hopp®), A., ii, 432. 

Arsenoacetylanthranilic acid (FAns- 


WERKE VorM. MEISTER, LucIUs, 
& Brtninec), A., i, 84. 
Arseno-albumin, preparation of 


(Kioprer), A., i, 292. 

Arsenoaryl-oxy- and thio-acetic acids, 
preparation of (FARBWERKE VORM, 
MEIsTER, Lucius, & BrUNING), A., 
i, 452. 

Arsenobenzene, p-di-iodo 
and Patra), A., i, 531. 

Arsenocresol, di-amino- (FARBWERKE 
vorm. Meister, Lucius, & Brin- 
ING), A., i, 804. 


(MAMELI 


Arsenic organic compounds :— 
Arsenomandelic acid and its sodium 
salt (FARBWERKE VoRM. MEISTER, 
Lucius, & Brinine), A., i, 452. 
p-Arsenophenyl (FARBWERKE VORM. 
MEIstER, Lucius, & Brunine), 
A., i, 148. 
diamino-, and fetra-amino- (FARB- 
WERKE VorM. MEISTER, LucIvs, 
& Brinine), A., i, 804. 
Arsenophenylthiolacetic acid and its 
sodium salt (FARBWERKE VORM. 


Meister, Lucius, & BrRiNINe), 
A., i, 452. 
Arsenosomolybdic acid, salts of 


(EPHRAIM and FEIDEL), A., ii, 301. 
p-Arseno-o-tolylglycine (FARBWERKE 
vorm. MEISTER, Lucius, & Briw- 
ING), A., i, 84. 
Arsenoxidephenylthiolacetic acid 
(FARBWERKE VORM. MEISTER, 
Lucius, & Brunine), A., i, 452. 
Arsenic, detection and separation of 
(CaRLSON), A., ii, 998. 
apparatus for estimating (KASARNOW- 
SKI), A., ii, 451; (KLEINE), A., ii, 
749; (Swett), A., ii, 895. 
apparatus for estimation of, in iron 
and steel (Preuss), A., ii, 1109. 
estimation of (HARKINS), A., ii, 451; 
(JANNASCH and SEIDEL), A., ii, 546. 
estimation of, in copper (AZZARELLO), 
A., ii, 241. 
antimony and tin, estimation of, by 
means of potassium ferricyanide 
(PALMER), A., ii, 546. 

Arsenicus acid. See under Arsenic. 

Arseno-compounds. See under Arsenic. 

Artemisia cana, occurrence of 7-camphor 
in (WHITTELSEY), A., i, 184. 

Arterenol trimethy] ether, and its hydro- 
chloride and platinichloride (Man- 
NICH and NEUMANN), A., i, 413. 

Arylalkyl-p-aminophenols, preparation 
of (CHEMISCHE FABRIK AUF AKTIEN 
vorM. E. SCHERING), A., i, 28. 

Arylamines, additive compounds of 

s-trinitrobenzene and (SUDBOROUGH 
and Brearp), T., 773; P., 71. 

secondary, preparation of substituted 
indoles from (RicHARDs), T., 977; 
P., 92. 

Arylhydrazonemesoxaly]-bis-hydrazone 
acetoacetic acids, ethyl esters, bisazo 
compounds of (BiLow and BozeEn- 
HARDT), A., i, 205, 

Asaronic acid, preparation of (LuFr, 
PERKIN, and Rosrnson), T., 1138; 
P., 336. 

Ascites, chylous and pseudo-chylous 


636, 
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Asparagine, synthetic production of, in 
plants (PRIANISCHNIKOFF and ScHvu- 
LOFF), A., ii, 885. 

a-Asparagine, natural occurrence of 
(PRINGSHEIM), A., i, 303. 

Asparagus, constituents of (WICHERS 
and To.iEns), A., ii, 885, 886. 

Aspartic acid, preparation of calcium 

and copper salts (ABDERHALDEN 
and Kaurzscn), A., i, 231. 

racemic, behaviour of, on putrefaction 
(NEUBERG), A., i, 366. 

polypeptides from (FiscHER and 
FIEDLER), A., i, 656. 

separation and estimation of, and 
glutamic acid (OsBoRNE and 
LippLe), A., ii, 1007. 

Asphyxia in the spinal animal (Kaya 
and STARLING), A., ii, 50. 

Association and viscosity (THOLE), T., 
2596; P., 328. 

Asymmetric synthesis, attempts at, by 
means of circularly-polarised light 


(WatLis and ScuénpEre), A,, ii, 
\ 


(Papoa), A., ii, 6. 

Atmospheric air, refraction and disper- 
sion of (CUTHBERTSON and CUTH- 
BERTSON), A., ii, 85. 

radium, thorium, and actinium in 
(Kurz), A., ii, 476. 
disintegration products of radium 
and thorium in (Pactnt), A., ii, 374. 
ionisation of, the effect of dust and 
smoke on the (Evg), A., ii, 479. 
by the carbon monoxide flame and 
by radium emanation (DE 
BrRoGLig), A., ii, 570. 
examination of, at various altitudes, 
for oxides of nitrogen and ozone 
(HayHurst and Princ), T., 868; 


P., 92. 
compressed, physiological effects of 
(Hitt, MACKENZIE, ROWLANDS, 


Twort, and WALKER), A., ii, 1079. 
liquid, phenomena observed on 
mixing, with water (v. WEI- 
MARN), A., ii, 404. 
method of demonstrating the 
properties of (REBENSTORFF), A., 
li, 604. 
estimation of very small amounts of 
ammonia in large quantities of 
(LizcHTI and RitreEr), A., ii, 75. 
estimation of carbon monoxide in 
(GouTAL), A., ii, 157. 

Atom, shape of the (KLEEMAN), A.,ii,704. 
number of electrons in an (CROWTHER), 
A., ii, 918. 

Atoms, the mechanical vibration of 

(SUTHERLAND), A., ii, 946. 

and molecules, the nature of the force 
of attraction between (KLREMAN), 
A,, ii, 492, 


ii: 1290 


Atomic transpositions, intramolecular 
(MonTAGNE and Koopat), A., i, 323 ; 
(MontTaGne), A., i, 324. 

Atomic vibration, fundamental constant 
of (SUTHERLAND), A., ii, 116. 

Atomic volumes. See Volumes. 

Atomic weight, a function of the volu- 
tion of space-symmetry ratios 
(Howarp), A., ii, 490, 600. 

determinations, vacuum correction of 
weighings applied to (GuyE and 
ZACHARIADEs), A., ii, 116. 

of mercury (EAsLEy), A., ii, 957. 

of nitrogen (GuYE and DrouGININs£), 
A., ii, 1056. 

of phosphorus (BAXTER and JONES), 
A., ii, 288. 

of platinum (ARCHIBALD), A., ii, 


43. 

of silver, lithium, and chlorine 
(RicHARDS and WILLARD), A., ii, 
292. 

of strontium (THORPE and FRANCIs), 
A., ii, 209. 

of tantalum (BALKE), A., ii, 962. 

of vanadium (PRANDTL and BLEYER), 
A,, ii, 134. 

Atomic weights of groups of the periodic 
system, relation between (ScHER- 
INGA), A., ii, 491. 

calculation of (HinrIcus), A., ii, 26, 
285. 

as mathematical functions (Lorine), 
A., ii, 26. 

true, according to Stas’s determina- 
tions (DvuBREUIL), A., ii, 34, 
290. 

report of the International Committee 
on, T., 1861; P., 190. 

table of, T., 1865; P., 193. 

Atomic weight values, repeating figures 

in (LorING), A., ii, 1053. 

Atoxyl (sodium p-aminophenylarsinate) 

(BLUMENTHAL), A., ii, 982. 
toxicity of (Muro), A., ii, 640. 
reactions of (Frort), A., ii, 1012. 

Atractylis gummifera, principles 

(ANGELICO), A., i, 403. 

Atropine, action of, in anaphylaxis of 

guinea-pigs (AUER), A., ii, 985. 
physiological action of (CusHNy), A., 

li, 1095. 

Atropixe halogen acetamides (HINHORN 

and G6rrLER), A., i, 131. 

Aucubin, presence of, in varieties of 
Aucuba japonica (LEBAS), A., ii, 63. 
Augite from the Rhin basalts (GALKIN), 

A., ii, 721. 
Aurin werchlorate (Hormann, Kirm- 
REUTHER, and THAL), A., i, 168. 
Aurous salts. See under Gold. 


of 


Auto-adsorption (LEwis), A., ii, 934, 
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Autolysis (LINDEMANN), A., ii, 1086. 

study of, by physiochemical methods 
(BENSON and WELLS), A., ii, 978. 

action of mercury salts on (TRUFFI), 
A., ti, 3438. 

Availability of hydrogen chloride in 
alcoholic solution, influence of water 
en the (LAPworTH and PARTINGTON), 
ey am 

Avogadro’s law, calculation of the de- 

viations from (GUYE), A., ii, 691. 
and liquid crystals (LEHMANN), A., ii, 
193. 


Axinite from California (ScHALLER) 
A., ii, 874. 

Azelaic semi-aldehyde methyl] ester 
and its bisulphite compound (HALLER 
and Brocuet), A., i, 217. 

Azides, complex (MELDOLA and Kunv- 
ZEN), P., 340. 

Azine, C,,H.,0.N., from polymeride of 
crotonaldehyde (DELEKPINR), A., i, 219. 

Azinsuccinic acid, methyl] ester, unsym- 
metric (DARApsKY), A., i, 435; sym- 
metric (DARAPSKY), A., i, 436. 

o-Azobenzamide(HELLERand WEIDNER), 
A., i, 596. 

Azobenzene, absorption spectrum and 
colour of (CRYMBLE, STEWART, and 
Wricut), A., ii, 470. 

spontaneous crystallisation and 
melting- and freezing-point curves 
of mixtures of, and benzylaniline 
(IsAAc), A., ii, 1034. 

compound of, with trinitrobenzene 
(HorMaANN and KIrnMREUTHER), A., 
i, 548. 

perchlorate (HOFMANN, MeErzxer, and 
H6sotp), A., i, 370. 

o-chloro-p-hydroxy- 
A, 4, 2. 

Azobenzenes, stereomeric (GORTNER and 
GoRTNER), A., i, 790. 

Azo-compounds, colour and constitution 
of (Hewitt and THoxs), T., 511; 
P., 54. 

thermochemical investigations on 
(SVENTOSLAVSKY), A., ii, 588, 691. 

complex (MELDoLA and KuntTzEN), 
P., 340. 

oxidation of (ANGELI), A., i, 645. 

o-amino-, action of heat on (CHARRIER), 
A. 3; 204. 

hydroxy-, salts and hydrates of 
(Hantzscu and Roperrson), A., 
i, 203. 

nitrated, relation between absorption 
spectra and chemical constitution of 
(Baty, Tuck, and MarspEn), T., 
1494; P., 166. 

Azo-coupling, influence of hydroxyl ions 
on (HELLER and GALLEH), A., i, 286. 


(WOHLLEBEN), 
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Azoimide (hydrazoic acid, hydronitric 
acid), condensation of, with fulminic 
acid (PALAzzo), A., i, 342. 

action of, on methylcarbylamine 
(OLIVERI-MANDALA), A., i, 343. 

triazole and tetrazole from (DIMRoTH 
and Frsrer), A., i, 645. 

Azoimides of the acetoacetic series 
(Forster and Newman), T., 1360; 
P., 197. 

p-Azoimidobenzoic acid, ethyl ester 
(DimrotH and PFisTER), A., i, 904. 

Azolitmin, commercial (ScHEITZ), A., i, 
865. 

Azomethineazo-dyes ((REEN and Sen), 
T., 2242; P., 243. 

Azomethylenefluorene (WISLICENUS and 
Russ), A., i, 840. 

Azophenols, chromoisomerism and homo- 
chromoisomerism of (HANTZSCH), A., 
i, 790. 

Azopyrazolones, decomposition of, with 
concentrated nitric acid (BULow, 
Haas, and SCHMACHTENBERG), A., i, 
902. 

Azostrychninesulphonic acid (LeucHs 
and Bot), A., i, 766. 

Azotobacter, influence of the mineral 
constituents of nutritive solutions on 
(KRZEMIENIEWSKA), A., ii, 987. 

fixation of nitrogen by (HOFFMANN 
and HAMMER), A., ii, 988. 

w-Azotoluene (THIELE), A., i, 890. 

Azotoluenehydrazinesulphonic acids 
and their salts (TROGER and WESTER- 
KAMP), A., i, 207. 


o-Azoxybenzamide (HELLER and 
WEIDNER), A., i, 596. 
Azoxybenzene-o-carboxylic acid 


(FREUNDLER), A., i, 138. 
2:2’-Azoxybenzoic acid, 3:6:3':6'-tetra- 
chloro- (BAMBERGER and ELGAR), A., 
i, 269. 
o-Azoxycinnamic acid 
TISCHNER), A., i, 597 
Azoxy-compounds, preparation of 
(REITZENSTEIN), A., i, 702. 
2:2’-Azoxydiphenylmethane-4:4 -dicarb- 
oxylic acid, ethyl ester (DuvVAL), A., 
i, 560. 
p-Azoxyphenetole, absorption of carbon 
dioxide by, relation between solubility 
and the physical state of the solvent 
in the (Homrray), T., 1669; P., 197. 


(HELLER and 


Bacilli, dysentery, action of, on nitrates 
and nitrites (Locir), A., ii, 988. 
Koch’s, preparation of a culture 
— from (BAtDRAN), A., ii, 
a. 
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Bacillus anthracis, proteolytic power of 
(BrELEcx]), A., ii, 642. 
plymouthiensis, fermentation of formic 
acid by (FRANZEN and GREVE), 
A., ii, 799. 
tuberculosis, utilisation of amino-acids 
and polypeptones by (KOELKER and 
HAMMER), A., ii, 737. 
Bacteria, assimilation of carbon by 
(LEBEDFFF), A., ii, 229. 
assimilation of nitrogen by (Borrom- 
LEY), A., ii, 988. 
accumulation of nitrogen in soils by 
free (Kocn), A., ii, 60. 
enzymes in (ABDERHALDEN, PINcUs- 
SOHN, and WALTHER), A., ii, 989. 
and other micro-organisms, growth of, 
in atmospheres enriched with oxygen, 
(MoorE and Wrt.tAms), A., ii, 
737. 
rate of death of, in oxygen (PAUL, 
BrrsTEIN, and Reuss), A., ii, 
642. 
production of nitrous oxide by (TACKE), 
A., ii, 281. 
putrefaction of fibrin by (McCrupDDEN), 
A., ii, 988. 
decomposition of nitrates by(SEWERIN), 
A., ii, 148. 
fermentation products of, determina- 
tion of volatile acids in (SELIBER), 
A., ii, 642. 
soil, influence of depth of cultivation 
on (KinG and DoryLanp), A., ii, 
231. 
See also Bacillus, Fermentation, and 
Yeast. 
Bacterium putidum, hemolysin of 
(BuRCKHARDT), A., ii, 799. 
Balsam, cabureiba (TscHIRCH and WERD- 
MULLER), A., i, 689. 
Honduras (TScHIRCH 
MULLER), A., i, 688. 
Barbierite (SCHALLER), A., ii, 1078. 
Barium, band spectrum of (LECOQ DE 
30ISBAUDRAN), A., ii, 3. 
ultra-red line spectrum of (RANDALL), 
A., i, 1014. 
and magnesium, antagonistic action of 
(JoseEpH and MELTzEr), A., ii, 
228. 
Barium, ammonium arsenosomolybdate 
(EPHRAIM and FEIDEL), A., ii, 301. 
chloride, action of, on the frog’s heart 
(Poutsson), A., ii, 529. 
mercuric chloride (SCHREINEMAKERS), 
A., ii, 490. 
zine chloride, and iodide (EPHRAIM 
and MopEL), A., ii, 851. 
hydroxide and nitrate, solubility of, in 
the presence of each other (PARSONS, 
and Corson), A., ii, 1065, 


and WeErD- 
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Barium nitrate and hydroxide, solubility 
of, in the presence of each other 
(Parsons and Corson), A., ii, 
1065. 

nitride, preparation of (WoLK), A,, ii, 
849. 


mercuric nitrite (RAy), T., 326; P., 


7. 

oxytrithiophosphate, dioxydithiophos- 
phate and dioxydiselenophosphate 
(EPHRAIM and MaAJsuer), A., ii, 
206. 

sulphate (OECHSNER DE CONINCK), 

A., ii, 612. 

solubility of, at high temperatures 
(MELCHER), A., ii, 293. 

colloidal (Kato), A., ii, 850. 

adsorption of uranium-X by (BERry), 
_ae. Te ee 

and hydrogen sulphate (RoHLAND), 
A., ii, 411. 

ethyl sulphate, decomposition of, in 
acid and alkaline solutions at 
different temperatures (KREMANN), 
A., ii, 596. 

Barium, estimation of (HuyBRECHTSs), 
A., ii, 898. 

volumetric estimation of (SELVaTIct), 
A., ii, 454. 

Barley, sterilisation of (ScHROEDER), 
A., ii, 1103. 

influence of copper and manganese 
sulphates on the growth of (BRENCH- 
LEY), A., ii, 889. 

“‘Barytocelestine” from Binnenthal, 

Switzerland (RostckY), A., ii, 309. 

Basalt, radium content of (Srrutt), 

A., ii, 1025. 

Base, C,H,,N, from isopentane and am- 
monia (LOSANITSCH), A., i, 543. 

C,H,,ON;, from ether and ammonia 
(Losanttson), A., i, 543. 

Cj)Hy03N3, and its hydrochloride, 
from d-limonene bisnitrosochloride 
and hydroxylamine (CusMANO), 
A., i, 686. 

C\gH,ON, from acetyleamphor-m- 
hydroxyanil, and _ its picrate 
(BorscHE, ScHMIDT, TIEDTKE, and 
RoTtTstEreER), A., i, 882. 

C..H,,0,N, from reduction of cory- 
cavine, and its aurichloride (GAE- 
BEL), A., i, 502. 

Bases and acids, relations between the 
strength of, and the quantitative 
distribution of affinity in the mole- 
cule (FLURscHEIM), T., 84. 

externally compensated, resolution of 
(PoprE and Reap), T., 987; P., 
118. 

action of, on chloral hydrate (ENK- 
LAAR), A,, i, 299. 
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Bases, action of, on the aa’-dibromo- 
derivatives of dicarboxylic acids (LE 
Suvrur and Haas), T., 173; P., 4. 

aromatic, additive compounds of, and 
as salts (STARONKA), A., i, 
876. 
organic, and acids, solubility of, in 
solutions of their salts (Srpc- 
wick), P., 60. 
iron double salts of (ScHOLTz), A., 
i, 97. 
compounds of acid dyes with (RapDL- 
BERGER), A., i, 760. 
action of cyanogen bromide and of 
phosphorus halides on (Vv. BRAUN), 
A., i, 189. 

Basic slag. See Slag, basic. 

Batrachiolin, a nucleo-protein in frog’s 
eggs (McCLENDON), A., ii, 54. 

Beckmann rearrangement (MONTAGNE), 
A., i, 623. 

Beef, phosphorus in (FRANCIS and 

TROWBRIDGE), A., ii, 731, 792. 
nutritive value of fish in comparison 
with (SLowTzoFF), A., ii, 626. 
extracts of, presence of glycuronic 
derivatives in (GRIMBERT and Tur- 
PAUD), A., ii, 979. 

Beer, value of, in the organism (VOLTz, 
FérsTER, and BAUDREXEL), A.,, ii, 
975. 

detection of saponin in, by hemolysis 
(Ruscont), A., ii, 559. 

Beer yeast. See Yeast. 

Bees, respiration of (PARHON), A., ii, 
513. 

Beet (sugar), composition of (ANDRLIK, 

BarTos, and UrBAN), A., ii, 152. 
estimatior of sugar in the (ANDRLIK 
and STANER), A., ii, 463. 

Behenic acid, dibromo-, calcium, stront- 
ium, and magnesium salts (FARBEN- 
FABRIKEN VORM. F. Bayer & Co)., 
A., 3, S06. 

Beilstein reaction for halogens (Mi1- 
ROTH), A., ii, 67. 

Benincopalenic acid (KAHAN), A., i, 689. 

Benincopalic acid (KAHAN), A., i, 689. 

a- and 8-Benincopalinic acids (KAHAN), 
A., i, 689. 

a- and 8-Benincopalolic acids (KAHAN), 
A., i, 689. 

a-, B-, and y-Benincopaloresins (KAHAN), 
A., i, 689. 

Benitoite, paragenesis and occurrence of 
(LovUDERBACK and BLaAsDALB), A., ii, 
310. 

Benzaldazine, m-hydroxy- (NoELTING), 

A., i, 177 ; (FRANZEN and EICHLER), 
A., i, 700. 

p-hydroxy- (FRANZEN and EIcHLER), 
A., i, 700, 
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Benzaldehyde, action of light on, in 
presence of iodine (MASCARELL1I), 
A., i, 389, 746; (MASCARELLI and 
BosINELLI), A., i, 561. 

action of ethyldiazoacetate on (DiEcK- 
MANN), A., i, 385. 

condensation of, with guaiacol (Man- 
cHoT), A., i, 314. 

condensation of, with 2-naphthol-3- 
carboxylic acid (Frrep1), A.. i, 741. 

condensation of, with resorcinol (PoPE 
and Howarp), T., 78. 

action of, on the monosodium deriva- 
tive of phenylacetonitrile (Boproux 
and TaBoury), A., i, 622. 

dimeric (MASCARELLI), A., i, 389. 

di-o-substituted, preparation of tri- 
phenylmethane colouring matters 
from (ANILINFARBEN- & EXTRAKT- 


FABRIKEN vor. J. R. Gelcy), 
A., i, 175, 

sulphide. See 4-Aldehydophenyl 
sulphide. 


Benzaldehyde, m-amino-, preparation of 
salts of, in the presence of anhydro- 
o-aminobenzaldehyde (FARBEN- 
FABRIKEN VorM. F. BAyEr & Co.), 
A., i, 390. 

2-chloro-6-bromo-, 2-chloro-4:6-di- 
bromo-5-amino-, 2:4:6-tribromo-5- 
amino-, and 2-chloro-4:6-dibromo-5- 
hydroxy- (ANILINFARBEN- & Ex- 
TRAKT-FABRIKEN voRM. J. R. 
Grey), A., i, 175. 
w-cyano-, nitro- and _ chloro-nitro- 
phenylhydrazones, and _nitrotoly]- 
hydrazones (PoNziIo and GIovErTT!), 
A., i, 195. 
p-hydroxy-, hydrobromide (GoMBERG 
and Cong), A., i, 872. 
2:3-dihydroxy-, and its derivatives 
(PauLy and LockEMANy), A., i, 
561. 
o-nitro-, chemical action of light on 
(BAMBERGER and Etcar), A., i, 
268. 
2:4:6-trinitro-, diacetate (SPATH), A., 
i, 488. 
Benzaldehydebenzylhydrazone, forma- 
tion of (BuscH and FLEISCHMANN), 
A., i, 282. 
Benzaldehyde-o-chloro-p-nitropheny]- 
hydrazone, w-amino-, and its oxalate 
and hydrochloride (Ponzio), A., i, 
444, 
Benzaldehydedicsobutylacetal, o-nitro-, 
(BAMBERGER and ELGAR), A., i, 268. 
Benzaldehydediethylacetal, o-nitro- 
(BAMBERGER and ELGAR), A., i, 268. 

Benzaldehydediphenylethylhydrazone 

and its hydrochloride (BuscH and 

FLEISCHMANN), A., i, 282, 
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Benzaldehydedipropylacetal, 0-nitro- 
(BAMBERGER and ELGAR), A., i, 268. 
Benzaldehydediisopropylacetal, o-nitro- 
(BAMBERGER and Execar), A., i, 268. 
Benzaldehyde-o-nitrophenylhydrazone. 
w-amino-, and its hydrochloride and 
w-nitro- (Ponzto), A., i, 443. 
Benzaldehyde-p-nitrophenylhydrazone, 
w-amino-, and its oxalate and hydro- 
chloride and w-nitro-, action of am- 
monia on (Ponzio), A., i, 442. 
Benzaldehyde-o-nitro-p-tolylhydrazone, 
w-amino-, and its hydrochloride 
(Ponzio), A., i, 444. 
Benzaldehyde-y-nitro-o-tolylhydrazone, 
w-amino-, and its oxalate and hydro- 
chloride (PonziIo), A., i, 443. 
Benzaldehydesulphoxylic acid, sodium, 
barium, and zine salts (BAZLEN), A., 
i, 40. 
Benzaldehyde-m-tolylhydrazone (PADOA 
and GRAZIANI), A., i, 135. 
Benzaldehyde-p-tolylmercaptal (FROMM 
and Ratziss), A., i, 555. 
Benzaldehyde-1:2:4-, and 1:3:4-, 
1:4:5-xylylhydrazone (PADOA 
GRAZIANI), A., i, 509, 778. 
Benzamarone, o-, m-, and p-nitro- 
(SrosBE and Witson), A., i, 624. 
Benzamide, ammonium benzoate and 
water, the system (Rerp), A., ii, 
701. 
Benzamide, o-, in-, and p-fluoro- (MEYER 
and Hus), A., i, 735. 
Benzamide-o-azobenzoic acid (HELLER 
and WEIDNER), A., i, 596. 
Benzamidine, o-nitro-, and its platini- 
chloride (MatTsv1), A., i, 696. 
Benzanilide, 3:5-di-iodo-2-amino- 
(WHEELER and Jonns), A., i, 382. 
mesoBenzdianthrone, and etrabromo- 
(SCHOLL, MANSFIELD, and PorTscHI- 
WAUSCHEG), A., i, 494. 
Benzene, vapour pressure of (BARKER), 
A., ii, 185; (SmiTrH and MENZIEs), 
A., ii, 1037. 
and bromo- and chloro-benzene, ex- 
pansion of (v. Brron), A., ii, 393. 
and nitrobenzene, heats of liquefac- 
tion of (MEYER), A., ii, 182. 
separation of cyclohexane from mix- 
tures containing (PATTERSON and 
Fizck), T., 1773; P:, 207. 
Benzene derivatives, absorption spectra 
and constitution of (W ALIASCHKO), 
A,, ii, 1015. 
morphological studies of (ARM- 
strona), T.,, 1578; P., 189; 
(CoLGATE and Ropp), T., 1585; 
P., 139. 
isomeric, freezing-mixtures 
(Brunt), A., i, 467, 


and 
and 


ot 
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Benzene and its homologues, presence of 
ethylene linkings in (CHARITSCH- 
KOFF), A., i, 104. 


synthesis of a polymeride of (Losa- | 


NITSCH), A., i, 2 


absorption of, from the air, by men | 


and animals (LEHMANN, GUNDER- 
MANN, STOHR, and KLEINER), A., 
ii, 875. 
molecule, space representation of 
(EARL), A., i, 104. 
nucleus, mechanism of substitution in 
(WIELAND and WeEcKER), A., i, 
242. 
orientation in the (OBERMILLER), 
A., i, 826. 

Benzene, estimation of, in alcohol 
(WotFr), A., ii, 1116. 

Benzene, 1:3-dichloro-4-iodo-, and 1:3- 
dichloro-4-iodoso- (WILLGERODT 
and BouuERT), A.. i, 827. 

iodoso-, behaviour of, in the animal 
organism (LuzzaTto and Sarra), 
A., ii, 433. 
as-, and s-trichloroiodoso-, and «as- 
trichloroiodoxy-, and their salts 
(WILLGERODT and WILCKE), A., i, 
828. 
iodoxy-, behaviour of, in the animal 
organism (Luzzatro and Sarva), 
A., ii, 984. 
nitro-, reduction of, to aniline (OTrN), 
ye i, 727. 
1-chloro-2:4-dinitro-, action of, on 
pyridine bases, and platinichlorides 
of additive compounds (REITZEN- 
STEIN and STAMM), A., i, 283. 
1:3-dichloro-4:6-dinitro-, action of 
pyridine on (ZINcKE and WEIs- 
PFENNING), A., i, 585. 
s-trinitro-, additive compounds of, 
with arylamines (SuDBOROUGH 
and BrearpD), T., 773; P., 71. 
additive compounds with hydrazine, 
phenylhydrazine and azobenzene 
(HoFMANN and KIRMREUTHER), 
A., i, 548, 
nitroso-, condensation of, with chlor- 
anthranilic esters (FREUNDLER), A., 
i, 445, 

Benzeneazoacethydrazide, and p-nitro- 
(DIMROTH and DE MonrTMOLLIN), A,, 
i, 899. 

N-Benzeneazoacetophenylhydrazidine 
(DimMRoTH and MERZBACHER), A., i, 
897. 

Benzeneazo-o-, -m-, and -p-anisoylacetic 
acid methyl esters (WAHL and 
SILBERZWEIG), A., i, 263. 

Benzeneazobenzenediazonium chloride, 
dichromate and __platinichloride 


(Hewitt and Tuotr), T., 514; P., 54. 
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| 5-Benzeneazo-2-benzylglyoxalidone, 
| gp-nitro- (Fincer and ZEH), A., i, 
|} 691. 
5-Benzeneazo-1-7-bromophenyl-6-pyrid- 
azone-3-carboxylic acid, m-bromo-, 
ethyl ester (HENRICH, REICHENBURG, 
NACHTIGALL, THOMAS, and Bavm), 
A., i, 902. 
5-Benzeneazo-1-y-chloropheny1-6-pyrid- 
azone-3-carboxylic acid, p-chloro-, 
ethyl ester (HENRICH, REICHENBURG, 
NACHTIGALL, THOMAS, and Baum), 
A., i, 902. 
Benzeneazodiacetylhydrazine, p-nitro- 
| (DimrotTH and DE MONTMOLLIN), A., 
| _ i, 899. 
| Benzeneazodibenzoylhydrazine (Dim- 
| porn and pE MonrMo..in), A., i, 
| _ 899. 
| 
| 


| Benzeneazodiphenylphenol, p-nitro- 
(FICHTER and WALTER), A., i, 29. 

4-Benzeneazo-1:3-diphenyl-5-pyrazo- 
lone-2’-carboxylic acid (MICHAELIS 

| and Lxo), A., i, 516. 

| 4-Benzeneazo-3-furyl-5-pyrazolone 

(Torrey and ZANETTI), A, i, 

893. 
| y-Benzeneazoglutacononic acid, ethyl 

ester, phenylhydrazone (HEN- 
RICH, REICHENBURG, -NACHTIGALL, 
THOMAS, and Baum), A., i, 901. 

m-bromo-, ethyl ester, m-bromo- 
phenylhydrazone (HENRICH, REICH- 
ENBURG, NACHTIGALL, THOMAS, 
and Baum), A., i, 902. 

p-chloro-, ethyl ester, p-chlorophenyl- 
hydrazone (HENRICH, REICHEN- 
BURG, NACHTIGALL, THOMAS, and 
Baum), A., i, 902. 

Benzeneazohydrazinedicarboxylic acid, 
tribromo-, ethyl ester (DimroTH and 
DE MoNTMOLLIN), A., i, 899. 

5-Benzeneazo-8-hydroxyquinoline, and 
p-acetylamino-, p-amino-, p-bromo-, 
and p-nitro, and their derivatives 
(Fox), T., 1339; P., 177. 

Benzeneazomethylenefluorene, p-bromo- 
and its dibromide (WISLICENUs and 
Russ), A., i, 840. 

4-Benzeneazo-a-naphthol, 5-nitro- 
8-acetylamino-(FIcHTERand KtHNEL), 
A., i, 108. 

Benzeneazo-a- and §-naphthylhydrazine- 
sulphonic acids, and their salts 
(TrR6GER and WESTERKAMP), A., i, 
208. 

Benzeneazo-w-nitrophenylacetonitrile 
(Ponzio and Grover!) A. i, 
195. 

4-Benzeneazo-1-nitroso-5-hydroxy- 
3-methylpyrazole (Bitow, HAas, 
and SCHMACHTENBERG), A,, i, 903. 
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N-Benzeneazo-oxalomonophenylhydr- 
azidine, sodium salt of (DimrorH and 
MERZBACHER), A., i, 898. 

Benzeneazophenetole, 0-, m-, and 
p-nitro- (BALY, Tuck, and MARSDEN), 
T., 1501. 

4-Benzeneazo-1-phenyl1-3-furyl-5-pyr- 
azolone (TORREY and ZANETT1!), A., i, 
893. 

Benzeneazophenylmethane 

» i, 

4- Benzeneazo- 1-pheny1-3-methyl-5-pyr- 
azolone-2’- ee ELIS, 
Krue, LEo, and ZresEt), A., i, 514. 

4. Benzeneazo-1-pheny1-3-methyl-5-pyr- 
azolone-3’-carboxylic acid (MICHAELIS 
and Horn), A., i, 517. 

4-Benzeneazo-1-phenyl-3-methyl-5-pyr- 
azolone-4’-carboxylic acid (MICHAELIS 
and Horn), A., i, 517 

4-Benzeneazo-1-pheny1-5-methyl-3-pyr- 
azolone-2’-carboxylic acid (MICHAELIS 
and Kipine), A., i, 516. 

5-Benzeneazo-1-phenyl-6-pyridazone-3- 
carboxylic acid, ethyl ester (HENRICH, 

LEICHENBURG N ACHTIGALL, THOMAS, 

and Baum), A. -» 1, 901. 

4-Benzeneazopyrazolidone (Bitow and 
BozENHARDT), A., i, 205. 

Benzeneazo-p-toluene-4-hydrazinesulph- 
onic acid and its salts (TrRéGER and 
WESTERKAMP), A., i, 208. 

Benzeneazo-2: 5-xylene- -4-hydrazinesul- 
phonic acid, and its mpeg salt 
(TROGER and WEsT ERKAMP), A., i, 
208. 

Benzeneazo-p-xylidine and its salts 
(TrécEr and WESTERKAMP), A., i, 
208. 

Benzenedicarboxylic acid, ‘etrahydroxy-, 
diethyl ester (LEvcHs and THEo- 
DORESCU), A., i, 395. 

Benzenesulphonanilide, o-amino-, and its 
hydrochloride and hydroxy-, and 
— (ULLMANN and Gross), A., i, 
887. 

Benzenesulphonbenzyl-o-nitroanilide 


(THIELE), 


(Ovotsk1), A., i, 726 
Benzenesulphonic acid, isomorphous 
derivatives ree SH ASSOCIATION 
Reports), A., i, 549. 
oc weg ester (WoOHLLEBEN), A., 
i, 27. 
2:4- and 3:5-di-iodo-, their esters and 


metallic salts, 2:5- and 3:4-di-iodo-, 
ethyl and methyl esters, 3:4:5-, 
2:4:5-, and 2:3:5-trz-iodo-, their 
esters and metallic salts (Boy.r), 
Ts, S82: P., 4. 
Benzenesulphonmethylanilide, amino-, 
and nitro- (ULLMANN and Gross), 
A., i, 887, 
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Benzenesulphonmethylpicramide (OPoL- 
sk1), A., i, 726 

Benzenesulphon-o-nitroethylanilide 
(OpotskI), A., i, 726. 

1-Benzenesulphonyl-1:2:4-tr/amino- 
naphthalene (Morcan and GopDEN), 
fey A020, 

Benzenesulphonyl-4-bromo-a-naphthyl- 
amine (MorcGan and Goppen), T., 
1710. 

1-Benzenesulphonyl-4-bromonaphthyl- 
ene-2-diazo-l-imide (MorGAN and 
GopDEN), T., 1712; P., 165. 

2- -Benzenesulphonyl- 4. bromonaphthy]l- 
ene-l-diazo-2-imide (Morcan and 
GoppDEN), T., 1710; P., 165. 


1- and 2-Benzenesulphonyl-4-bromo- 
1:2-naphthalenediamines (Monrcan 
and GoppEN), T., 1709; P., 
165. 
Benzenesulphony1-j-hydroxyphenyl- 
ethylmethylamine (WALPOLE), T., 
947. 


Benzenesulphony1-p-methoxyphenyl- 
ethylamine (WALPOLE), T., 946. 

1-Benzenesulphonyl-3- -methylpyrazo- 
lone, 5-chloro-, and 5-chloro-4-bromo-, 
(MICHAELIS and LAcHwWITz), A., i, 
641. 

Benzenesulphonyl-8-naphthalide, 
o-amino-, and o-nitro- (ULLMANN and 
Gross), A., i, 887. 

2-Benzenesulphonyl-1:2-naphthylenedi- 
amine and its formyl deriva- 
tive (MorcGAN and GoppeEN), T., 
1714. 

Benzenesulphonylnaphthylene-2:3-di- 
azoimide (MorGAN and GoppEn), T 
1718. 

1-Benzenesulphonylnaphthylene-2-di- 
azo-l-imide (MorcaNn and GoDDEN), 
Buy, BEUEs 

2-Benzenesulphonylnaphthylene-1-di- 
azo-2-imide (MoRGAN and GODDEN), 
‘beg 140% 

Benzenesulphonyl 2-nitro-4-bromo-a- 
naphthylamine (MorGAN and Gop- 
DEN), T., L¢11. 

Benzenesulphonyl-1-nitro-8-naphthyl- 
amine (MorcAN and GoppEn), T., 
1714. 

Benzenesulphonyl-2:4-dinitro-a- 
naphthylamine (MorGAN and Gop- 
DEN), T., 1715. 

Benzenesulphonyl-p-nitrophenylethyl- 


amide and _ its methyl derivative 
(JoHNSON and GuEsT), A.,_ i, 
311. 


Benzenesulphonylnitrosomethylhydr- 
azine (THIELE), A., i, 889. 

Benzenetetracarboxylic acids. 
Mellophanic and Prehnitic acids. 


See 


i 
{ 
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Benzene-1:3:5-trisulphonylter-p-amino- 
benzeneazo-S8-naphthol (MorcAn and 
PicKARD), T., 56. 

Benzene-1:3:5-trisulphonylter-m- and 
p-nitroanilines (MorGAN and PIck- 
ArD), T., 54. 

Benzene-1:3:5-trisulphonylter-p-phenyl- 
enediamine (MoRGAN and PICKARD), 
T., 55. 

ee ee. p-phenyl- 
enediazoimide (MorcGAN and PIck- 


ARD), T., 54. 
Benzenyl-4-amino-3-thiocresol platini 
chloride (WHEELER and LIDDLB), A., | 
1, Bes 
Benzhydrol, @i-p-bromo- (Bitz, EDLEF- | 
SEN, and SkYDEL), A., i, 570; | 
(Bitz), A., i, 621. 
2:4-dihydroxy-, and its dipotassium 
compound (Popr and Howarp), 
T., 80. 
Benzhydroximic acid, menthony] ether 
of (CusMANO), A., i, 51. 
Benzidine formation (DuvAL), A., i, 
559, 588, 646. 
derivatives, acetylation of (CAIN and 
May), T., 720; P., 71. 
the use of, for the detection of minute 
traces of blood (MCWEENEY), A., 
ii, 84. 
quinonedichloroimide (Knorr), A., i, | 


Benzidine reaction, medico-legal aspect 
of, in examination of blood-stains 
(BorpaAs), A., ii, 364. 

Benzil and dibenzyl, cryoscopic beha- 
viour of (MASCARELLI and Musarry), 
A., ii, 390. 

Benzil, di-p-bromo-, and its oxime and 

phenylhydrazone (Bitz, EDLEFSEN, 

and SEYDEL), A., i, 570. 
4:4’-dichloro-, and its  hydrazone 

(KENNER and WITHAM), T., 1967. 

Benzilic acid, action of thionyl chloride 
on (STOLLE), A., i, 737. 

Benzilic acid, di-p-bromo- (Brurz, Ep- 
LEFSEN, and SEYDEL), A., i, 570. 

8-Benzil-8-naphthylosazone (PADOA and 
Santi), A., i, 779. 

B-Benzil-o- and p-tolylosazone (PADOA 
and SantT!), A., i, 779. 

Benziminazole-2-benzoic acid, phenyl- 
hydrazide, and salts, methyl and ethy] 
ester and their methiodides, and nitro- 
(Rup and Tursgss), A., i, 72. 

Benziminomethyl ether methyl hydrogen 

sulphate, and platinichloride (Mar- 
sul), A., i, 695. 

o-nitro-, and its derivatives (MATSUI), 
A., i, 696. 

Benziminylbenzylglyoxalidone (FINGER | 
and ZRH), A., i, 591, 
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Benzo-sec-butylamide, 2:4-diacetyl- 
amino- (BoGERT, AMEND, and CHaAm- 
BERS), A., i, 895. 

Benzocycloheptadienone and its dibro- 
mide (THIELE and WEITz), A., i, 854. 

oy ag ee (THIELE and WE!ITz), 

fF 

Benzoic acid, change of, into salicylic 

acid in sunlight (NEUBERG), A., ii, 
814. 

esterification of, by mercaptan (REID), 
Au, 1, 261. 

behaviour of, in fowls, in the presence 
of glycine (YosHIKAWA), A., ii, 
880. 


detection of, in meat and fat (FIscHER 
and GRUENERT), A., ii, 1121. 

estimation of, in foods (VAN DER 
LAAN and TypENs), A., ii, 759. 

Benzoic acid, ammonium salt, benza- 
mide and water, the system (REIp), 
A., ii, 701. 

bismuth salts of (GopFRIN), A., i, 
842. 
sodium salt, existence in solution of 
compounds of caffeine and (PEL- 
LINI and AMADORI), A., i, 416. 
action of, on the production of gas 
by bacteria (HERTER), A., ii, 147. 
fate of, in the human organism 
(Daktn), A., ii, 228. 
behaviour of ureides and purine 
derivatives towards solutions of 
(PELLINI and AmaApor!), A., i, 
525. 

Benzoic acid, m-chlorophenyl and w- 
bromopheny] esters of (WOHLLEBEN), 
A, 1, Bi. 

menthy] ester of (COHEN and DuDLEy), 
T., 1750. 

Benzoic acid, p-amino, x-propyl ester 
(FRITZSCHE & Co.), A., i, 32. 
p-nitro-, dialkylaminoalkyl esters and 

their derivatives (EINHORN and 
UHLFELDER; EINHORN, FIEDLER, 
LADISCH, and UHLFELDER), A., 
i, 170. 
isobutyl esters (FARBENFABRIKEN 
vorm F. Bayer & Co.), A., i, 
381. 
v-acetylamino-, piperidino-ethyl ester 
and its hydrochloride (EINHORN 
and UHLFELDER), A., i, 171. 
2:5-diacetylamino- (BoGERT, AMEND, 
and CHAMBERS), A., i, 894, 
alkyloxy- and alkylamino-, derivatives 
of, rotation of the menthy] esters of 
the (CoHEN and DuDLEy), T., 1732 ; 
P., 209. 
3:4-diamino-, esters and alkylamino- 
esters and their derivatives (EIN- 
HORN and UHLFELDER), A., i 172. 
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Benzoic acid, 2-chloro-3:5-dinitro-, 
action of pyridine on (ZINcKE), A., 
i, 556 

5-chloro-2-nitroso-, ammonium salt of 
(HELLER and FRANT2), A., i, 849. 
o-, m-, and p-fluoro-, methyl esters of 
(MEYER and Hus), A., i, 735. 
v-hydroxy-, condensation of formal- 
dehyde with (ErsTEin), A., i, 
1g. 
estimation of, as tribromophenol 
bromide (AUTENRIETH and 
BEvuTTEL), A., ii, 552. 
2:4-dihydroxy, methyl ester (v. BAE- 
YER, AICKELIN, DIEHL, HALLENS- 
LEBEN, and Hgss), A., i, 249. 
4-iodo-2-amino-, 4-iodo-2-nitro-, and 
4:5-di-iodo-2-amino-, and ethyl ester 
of the latter (WHEELER and JOHNS), 
A., i, 843. 
2-iodo-3-acetylamino, 3-iodo-4- and 5- 
amino-4-acetylamino-, and -5-nitro-, 
5-iodo-2-acetylamino-, 3:4- and 
3:5-diiodo-, 3:5-diiodo-4-amino-, 
ethyl ester of, and 3:4:5-triiodo- 
(WHEELER and LiIppLg), A., i, 
18. 
6-iodo-3-acetylamino- (WHEELER and 
HorFFMANn), A., i, 662. 
2:5-diiodo-, and its sodium salt and 
ethyl ester, 3:5-diiodo-2-amino-, 
and its salts, ethyl ester and amide, 
and 2:8:5-ériiodo-, and its sodium 
salt (WHEELER and Jouns), A., i, 
381. 
m-nitro-, o-, m-,and p-chlorophenyland 
p-iodopheny] esters of (WOHLLEBEN), 
A-/% 27. 
3:5-dinitro-4-hydroxy-, coloured com- 
pounds of, with hydrocarbons 
(MORGENSTERN), A., i, 482. 
o-nitroso-, propyl, zsopropyl and iso- 
butyl esters, and 3:6-dichloro-2- 
nitroso- (BAMBERGER and ELGar), 
A., i, 268. 
dithio- (phenylcarbithionic acid), bis- 
muth and iron salts and methyl and 
ethyl esters (BLocH and H6ny), 
A., i, 256. 

Benzoic acid, separation of cinnamic 

acid and (pE Jon), A., ii, 81. 
detection of, in wine (VON DER HEIDE 
and JAKos), A., ii, 359. 

Benzoic acids, substituted, solubility in 
water and melting-point curves of 
(FLASCHNER and RANKIN), A.,, i, 
255. 

dichloro- (ULLMANN and WAGNER), 
* A, i, 254. 
Benzoic acid cycloid, »-benzoylamino- 
f HELLER and TISCHNER), A., i, 
70. 
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Benzoic anhydride, p-diacetylamino- 
(HELLER and TiscHNER), A., i, 
770. 

m-bromo- (DANAILA), A., i, 381. 

p-chloro- (LOCKEMANN, LOBENSTEIN, 
ENDE, and Hrrorp), A., i, 687. 

o-Benzoicsulphinide (‘* saccharin”), 

estimation of, in foods (TESTONT), 
A., ii, 167. 

detection and estimation of, in foods 
(ToRTELLI and Pyazza), A., ii, 
908. 

estimation of, in urine and feces 
(BLoor ; WAKEMAN), A., ii, 1011. 

Benzoin, substituted indoles from 
(RicuHArpDs), T., 977; P., 92. 

l-Benzoin, optically active glycols from 
(McKEnzIE and Wren), T., 478; 
P., 54. 

Benzoin, 2:2’-dinitro-, existence of 
(EKECRANTZ and AHLQvisT), A., i, 
859. 

2-Benzo-a-naphthol, and its benzoyl 
derivative, metallic salts and piperi- 
dine salt (EDMINSON and HI.LpITcH), 
T., 226. 

Benzophenone, dimorphism of (ScHAUM), 

A., i, 391 

action of, on hydrocarbons under the 
influence of sunlight (PATERNO and 
CHIEFFI), A., i, 41. 

electrolytic reduction of (MULLER and 
Kopre), A., ii, 387. 

and diphenylmethane, cryoscopic 
behaviour of (MASCARELLI and 
Musatty), A., ii, 390. 

Benzophenone, 2:4:6-¢ribromo-, action 

of heat on (MonTAGNB), A., i, 42. 
p-chloro-, a- and §-chloroimides of 
(STIEGLITZ and PrEreErson), A., i, 
323. 
2:4-dihydroxy-, new synthesis of 
(FIscHER), A., i, 248. 

Benzophenone-3:4’-dicarboxylic acid 
(LAVAvUXx and LoMBARD), A., i, 748. 

Benzophenoneimine derivatives, pre- 
paration of (Moore), A., i, 281. 

Benzophenoneoxime, 2-chloro- (Mon- 
TAGNE and Koopat), A., i, 323. 

Benzophenonephenylimine. See Di- 
pheuylmethyleneaniline. 

Benzophosphide (Evans and TIL1), A., 
i, 908. 

a-Benzopinacolin, chlorine derivatives 
of (SCHMIDLIN and v. EscHEr), A., i, 
369. 

a- and 8-Benzopinacolin, decomposition 
of (DELACRE), A., i, 120. 

isomerisation and constitution of 
(DELACRE), A., i, 323. 

Benzopinacolin, a-s-4:4’-dichloro- (Mon- 

TAGNE and Koopat), A., i, 323. 


Ee 
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a-Benzopinacolins, influence of sub- 
stituents of the phenyl group on the 
transformation of, into 8-pinacolins 
(MonraGnz and Koopa), A., i, 323. 

Benzopinacone, 4:4’-dibromo- (Mon- 
TAGNE), A., i, 324. 

Benzopinacones, influence of substituents 
of the phenyl group on the transfor- 
mation of, into benzopinacolins (Mon- 
TAGNE), A., i, 324. 

Benzo-y-pyrone, salts of (GomBERG and 
Cone), A., i, 872. 

»-Benzoquinone, mechanism of reactions 

of (MICHAEL), A., i, 748. 
action of hydrogen chloride on 
(MICHAEL and Coss), A., i, 748. 
action of, on diamines and esters of 
amino-acids (S1IEGMUND), A., i, 749. 
o-Benzoquinoneoxime, 4-chloro-6-nitro- 
3-hydroxy-, and  6-nitro-4-nitroso- 
amino-3-hydroxy- (HELLEK and 
Souris), A., i, 749 
p-Benzoquinone-2:5-diaminobenzoic 
acid, methy! ester of (SrzcmuND), A., 
i, 749. 
o-Benzoquinoneoxime-4-azo-8-naphthol, 
6-nitro-3-hydroxy- (HELLER and 
Souris), A., i, 750. 

Benzoyl disulphide, 3:5-di-iodo-2-amino- 
(WHEELER and Jouns), A., i, 382. 
Benzoylacetic acid, behaviour of, in the 

animal body (FRIEDMANN), A., ii, 
795. 
ethyl ester, o-carboxyphenylhydrazone 
of (MIcHAELIs and Lxo), A., i, 515. 
y-Benzoylalanine, lactone of, and its 
use in synthesis of benzoylated dipep- 
tides (MoHR and SrroscHeEtn), A., i, 
483. 

Benzoylalanyl-a-aminoisobutyric acid 
and its amide and lactone (Monk and 
STROSCHEIN), A., i, 483. 

Benzoylanthranil, 
(Mumm and Hessg), A., i, 770. 

Benzoylanthranilic acid, acetylamino- 
(acetylanthranoylanthranilic acid) lac- 
tone and amide of (MoHRand KOHLER), 
A., i, 116. 

Benzoylanthraquinone-1-thiol (SEER and 
WEITZENBOCK), A., i, 571. 

Benzoylasparagine (PAULY and WEIR), 
A., 1, 256. 

Benzoylaspartic acid, methyl hydrogen 
and dimethyl esters and derivatives 
(Pauty and WeErr), A., i, 256. 

Benzoylation, anomalous products of 


(HELLER and TiscHNER), A., i, 770. 
o-Benzoylbenzoic acid, y-bromo- (Koun- | 
LER, HERITAGE, and BURNLEY), A., 
i, 563. 
Benzoyl-y-bromoanilinofurazan (BOxEsE- 
KEN and Covvert), A., i, 644. 


constitution of | 
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* Benzoyl-y-bromoanilino-a§’-furodiazole 
(BOESEKEN and Covverrt), A., i, 644. 
Benzoyl-p-bromobenzylidenehydrazine, 
p-bromo- (CURTIUS, MELSBACH, and 
Rissom), A., i, 509. 

Benzoylearbamic acid, halogen-substi- 
tuted propyl and isopropyl esters of 
(JOHNSON and GuEstT), A., i, 886. 

Benzoylearthamine (KAMETAKA and 
PERKIN), T., 1421; P., 181. 

l- and d-a-Benzoylearvoximes, ¢efri- 
bromo- (DEUSSEN and Haun), A., i, 
273. 

Benzoyl-m-chlorobenzylidenehydrazine, 
m-chloro- (CurTiIus, MELSBACH, and 
Rissom), A., i, 509. 

Benzoyl-m-chlorophenylalanine 
Tow), A., i, 321. 

O-, and N-Benzoyl-5-chlorosalicylamide 
(TiITHERLEY and HueueEs), T., 1380; 
| ae 8 

a-Benzoyl-y-cinnamoyl-8-phenylbutyric 
acid, ethyl ester and its dibromidc 
(BorscHe), A., i, 683. 

Benzoyldihydromesobenzdianthrone, id- 
p-bromo- (ScHOLL, MANSFELD, and 
PoTSCHIWAUSCHEG), A., i, 495. 

Benzoyldihydroflavanthren, p-bromo- 
(PorscHIWAUSCHEG), A., i, 517. 

2-Benzoyl1-3:4-dimethoxybenzoic 
(Fatis), A., i, 698. 

2’-Benzoyldipheny] sulphide, 2:4-dinitro- 
(Mayen), A., i, 262. 

y-Benzoyl-a8-diphenylbutyric acid and 
its ethyl ester (BorscHE), A., i, 35. 

8-Benzoyl-a-diphenylethylhydrazine 
(BuscH and FLEISCHMANN), A., i, 282. 

a tga a nc, 
butanone and its bromo-derivative 
ee and Bucuwitz), A,, i, 
47. 

N-Benzoyldiphenylthiourazole (Busci, 
REINHARDT and Limpacw), A., i, 142. 


(Fia- 


acid 


| Benzoylenebenziminazole, and its salts, 


and amino-, and nitro- (RupE and 
THIEss), A., i, 71. 
Benzoylenecarbamide, synthesis of 
(FINGER and Zen), A., i, 382. 
3-amino-. See Tetrahydroquinazoline- 
2:4-dione, 3-amino-. 
Benzoylethyl-4-aminonaphthalene-1-di- 
azonium salts (MoRGAN and CovZzENs), 
T., 1694. 
as-Benzoylethyl-1-4-naphthalenedi- 
amine and its diazo-derivatives (Mor- 
GAN and Couzens), T., 1693 ; P. 165. 
Benzoyleuxanthrone (ZERNER), A., i, 
693. 
Benzoylfurylalanine (FiLatow), A., fi, 
322. 


Benzoylhistidine, p-nitro- (PAULY), A., 
i, 336 
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Benzoylhydrazine, 2:4-diacetylamino- 
(BocERT, AMEND, and CHAMBERS), 
A., i, 895. 

Benzoylhydrazobenzene (RAssow and 

BauMANN), A., i, 79. 
nitroso-, reduction of (NomsBiot), A., 
i, 206. 

Benzoyl-o-hydroxybenz lidenehydr- 
azine, o-hydroxy- ( ree” MELs- 
BACH, and Rissom), A., i, 509. 

Benzoyldi-iodohistidine, ” and p-nitro- 
(PAULY), A., i, 639. 

——s -lactonitrile (Davis), T., 950; 

9. 


2-Benzoyl1-3- ee acid, 4- 
hydroxy- (FALTIS), A., i, 698. 
1-Benzoyl-4- methyleoumarone, | 2-hydr- 


oxy-, and its salts (AUWERs), A., i, 630. 

Benzoylmorphine, p-hydroxy-, and its 
oo. and methobromide 
(RrevEt), A., i, 765. 

2-Benzoylnicotinic acid (Kirpat), A., i, 
505. 

Benzoyl-m-, and p-nitroaniline, m- and 
p-nitro- (GESELLSCHAFT FUR CHEM- 
ISCHE INDUSTRIE IN BASEL), A., i, 481. 

Benzoyl-o-nitrobenzylidenehydrazine, 
o-nitro- we MELSBACH, and 
Rissom), A., i, 509. 

Benzoyl- m- nitrobenzylidenehydrazine, 
* m-nitro- (CurTiIus, MELSBAcH, and 
Rissom), A., i, 509. 

Benzoyl-p-nitrobenzylidenehydrazine, 
p-nitro- (CurTIus, MELSBACH, and 
Rissom), A., i, 509. 

Benzoyl1-4-nitroethyl-a-naphthylamine 
(MorGAN and Couzens), T., 1693. 

Benzoyl-p-nitro-o-toluidine, m- and p- 
nitro- (GESELLSCHAFT FUR CHEMISCHE 
INDUSTRIE IN BASEL), A., i, 481. 

a-Benzoylornithine (SORENSEN), A., i, 
227. 

Benzoyloscine, resolution of (TuTIN), 
T., 1793; P., 215. 

Benzoyl-d-oscine, and its salts (Turin), 
T., 1796; P., 215. 

Benzoyloxybenzoic acid, 0-4-nitro-, and 
its ethyl ester and o0-4-amino-, ethyl 
ester of (EINHORN and v. Bacu), A 
i, 259. 

Benzoyloxybenzoic 
HORN), A., i, 741. 

o-Benzoyloxybenzoylcearbonic acid, ethyl 
ester (EINHORN), A., i, 741. 

Benzoyloxy?sobutyronitrile and -nitro- 
(Davis), T., 951; P., 90. 

a-Benzoyloxyisohexonitrile (DAvis), T., 
951; P., 89 

2-Benzoyloxy-4-methylcoumarone 
(AuwERs), A., i, 630. 

a-Benzoyloxyoctonitrile (DAvis), 
951; P., 89. 


anhydride (EIN- 


T., 
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5-Benzoyloxy-1-pheny1-3-furylpyrazole 
(TorREY and ZANETTI), A., 1, 893 
8-Benzoyloxy-5-pheny]-3-methyldi- 
hydroacridine (PorE and Howarp), 
T., 83. 
8-Benzoyloxy-11-phenyl-8-naphtha- 
xanthen (Pore and Howarp), T., 83. 
-Benzoylphenylalanine, lactone and 
anilide of (MoHR and STROSCHEIN), 
A., i, 736. 
a (Monr and 
STROSCHEIN), A., i, 736. 
p-Benzoylphenylazoimide (DimroTH and 
PFISTER), A., i, 905 
Benzoyl-i-, and p-phenylenediamine, 
m-, and p-amino- (GESELLSCHAFT FUR 
CHEMISCHE INDUSTRIE IN BASE1), 
A., i, 481. 
a-Benzoyl-a-pheny1-8-ethylidenehydr- 
azine, p-chloro-, m-, and p-nitro- 
(LOocKEMANN, LOBENSTEIN, ENDE, and 
HEROLD), A., i, 637. 
Benzoylphenylhydrazine, o-bromo- (W1s- 
LICENUS and FIscHER), A., i, 621. 
a-Benzoyl-a-phenylhydrazine, »-chloro-, 
and m-, and p-nitro-, and their deriv- 
atives (LOCKEMANN, LOBENSTEIN, 
ENpDE, and HERotp), A., i, 637. 
2-Benzoyl-3-phenyl-5- -styryl- -cyclohexan- 
5-ol-l-one (BorscHE), A., i, 683. 
2-Benzoyl-3-phenyl-5- -styryl- “AS -cyclo- 
hexenone (BorscHE), A., i, 683. 
Benzoylphloroglucinol, and its diethyl 
ether (FISCHER), A., i, 249 


Benzoylphloroglucinolearboxylic acid 
and its silver salt (FIscHER), A., i, 248. 
Benzoyltetrahydropyranthrone, di-p- 


bromo- (ScHOLL and PorscHIWAU- 
SCHEG), A., i, 272. 
Benzoylthiccamphorimide (Oppo and 
MANNESSIER), A., i, 399. 
2-Benzoyl-6-thiol-4-ketopenthiophen- 
thiophen-5-carboxylic acid, 3-hydr- 
oxy-, ethyl ester (ApirzscH and 
(KZLBER), A., i, 410. 
Benzoyl-7-tolylenediamine, 
(GESELLSCHAFT FUR CHEMISCHE 
INDUSTRIE IN BASEL), A., i, 481. 
3-Benzoyl-1:1:2-triphenyl-4-cyc/obuta- 
none, and its dzoxime (STAUDINGER 
and BucHuwiTz), A., i, 47. 
Benzphenyliminomethyl ether, and its 
hydrochloride and __ platinichloride 
(MatTsuI), A., i, 696. 
2:1:3-Benztriazole (phenyl--azimino- 
benzene), ketochlorides and quinones 
of (ZINCKE and ScHARFF), A., i, 140. 
Benzyl ethers, formation of (v. BRAUN), 
A., i, 479, 732; (v. HALBAN), A. ,i,619. 
allyl ether (v. Braun), A., i, 479. 
propyl ether (ZELTNER and TaRas- 
oFF), A., i, 316. 


m-amino- 


| 
| 
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Benzyl mercaptan, reactions of (SMYTHE 
and Forster), T., 1195; P., 135. 
sulphide dibromide (Fromm and 
Ratziss), A., i, 555. 
disulphide (SMyrHE and Forster), 
T., 1196. 
trisulphide, and its additive compound 
with silver nitrate (SMyTrHE and 
ForstEn), T., 1196; P., 135. 
tetrasulphide (SMyTHE and ForsrER), 
T., 1198; P., 136. 
a-Benzylacetoacetic acid, o-cyauo-, ethyl 
ester (MITCHELL and TuHoRvE), T., 
2278. 

Benzylamine, absorption spectrum of 
(Purvis), T., 1552. 

Benzylamineacrylic acid. Sce Methyl- 
cinnamic acid, w-amino-. 

1-Benzylaminoanthraquinone (SEER and 
WEITZENBOCK), A., i, 571. 

8-Benzylamino-a-benzylcarbamidopro- 
pionic acid (FRANKLAND), T., 1689; 
P., 203 

4-Benzylamino-m-cresol, and its sodium 
salt and hydrochloride (CHEMISCHE 
FABRIK AUF AKTIEN vVorm. E. 
ScHERING), A., i, 28. 

4. Benzylaminophenol, 3-chloro- and its 
hydrochloride (CHEMISCHE FABRIK 
AUF AKTIEN VoORM. E. ScHERING), 
A., i, 28. 

8-Benzylamino-8-phenyl-aa- dimethyl- 
propionic acid, and its salts, ethy! 
ester, and lactam (SraUDINGER, 
KLEVER, and Koper), A., i, 588. 

Benzylammonium iridi-chloride and 
bromide (GurTBIER and Rixss), A., i, 
98. 

Benzylaniline, spontaneous crystallisa- 
tion and melting- and freezing-point 
curves of mixtures of, and azobenzene 
(Isaac), A., ii, 1034. 

B-Benzyl-y- -benzylaminomethylhydan- 
toin and its hydrochloride (FRANK- 
LAND), T., 1689; P., 203. 

5-Benzyl-2- benzylideneglyoxalidone 
(FINGER and ZEH), A., i, 591. 

Benzylbutyramide (STAUDING ER, KLE- 
VER, an ene , i, 587. 

6-Benzylcarbamino-a- naphthol- -3-sul- 
phonic acid, and nitro-, sodium salts 
(BADISCHE ANILIN- & Sopa- FABRIK), 
A., i, 667. 

9-Benzylearbazole (CASSELLA & Cv.), 
A., i, 775 

8-Benzyleinnamic acid (RUHEMANN), 
T., 460. 

ne (MARSCHALK), A. i, 
5 


Benzyldeoxybenzoin, chloro-o-, -i-, and 
-p-nitro- (STOBBE and WILsoN), A,, i, 
624. 


SUBJECTS. 


Benzyldioxindole (KouN), A., i, 697. 

p-Benzyl-o-ethylanisole (MARSCHALK), 
A., i, 500 

Benzylethylconinium ferrichloride 
(ScHoLtz), A., i, 97. 

Benzyl-o-ethylphenol 

, 1, 500. 
isoBenzylglyoxalidone, and its ye 
derivative (FINGER and Zen), A., i, 
591. 

Benzylhydantoin, »-hydroxy-, Blender- 
mann’s, synthesis and formation of 
(Daxkrn), A., ii, 796. 

Benzylhydrazine, nitroso-, benzoyl- 
and re derivatives of 
(THIELE), A., i, 889. 

Benzylidene dij pr opionate and dibenzoate, 
and o-, m-, and p-nitro-, dibenzoates 
(WEGSCHEIDER and SpArn), A., i, 
155. 

Benzylideneacetone-semicarbazone, ox- 
imino- (RuPE and KEssLEk), A., i, 
94, 

Benzylidene-y-aminobenzoic acid, and 
o- and p-hydroxy-, and their esters 
(MANcHoT and Furtone), A., i, 38. 

Benzylideneaminocinnamic acid, )p- 
cyano-, amyl ester, optical investiga- 
tion of (StumPF), A., 1i, 809. 

4-Benzylideneamino-m-cresol (CHEM- 
ISCHE FABRIK AUF AKTIEN VorM. €. 
SCHERING), A., i, 28. 

Benzylideneamino-1-methyltetrahydro- 
quinazoline-2:4-dione, and o-hydroxy- 
(KUNCKELL), A., i, 439. 

4-Benzylideneaminophenol, 3-chloro- 
(CHEMISCHE FABRIK AUF AKTIEN 
vorM. FE, ScHERING), A., i, 28. 

3-Benzylideneaminotetrahydroquinazo- 
F paineonan a and its potassium salt 
(KUNCKELL), A., i, 439. 

Benzylideneaniline, 3:4-dihydroxy-, -" 
its dimethyl ether (NoELTING), A., 
177. 

Benzylideneanthranilic acid, and -, 
and p-hydroxy-, 3:4- dihydroxy- -, and 
0-, m-, and p-nitro- (WOLF), A., i, 
736. 

Benzylideneazine, p-bromo-, and m- 
chloro- (Curtius, MertsBacn, and 
RissoM), A., i, 509. 

Benzylidene-o’m-azotoluene-4-hydr- 
azone, and o-hydroxy-, and oe! 
(TrRiGER and WesTERKAMP), A., i, 
207. 

syn-Benzylidene-5-bromosalicylamide 
(HueueEs and TirHERLEY), P., 344. 

Benzylidenecamphor, 2-, 3-, and 4-nitro- 
(Wootton), T., 411. 

syn-Benzylidene-5-chlorosalicylamide 
(TITHERLEY afd Hugues), T., 1576 ; 
Bi, tee 


(MARSCHALK), 
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Benzylidenecinnamylideneacetone, 
hydroxylamine-oxime of (Civsa and 
BERNARDI), A., i, 684. 

5-Benzylidene-3-/-cumylrhodanic acid, 
and 5-m- and p-nitro- (KaLuza), A., i, 
130. 

Benzylidenedeoxybenzoin, o-, i-, and 
p-nitro-, and their isomerides and 
derivatives (STOBBE and WILSON), 
A., i, 624. 

Benzylidenedioxyphenylpropionic acid 
ethyl ester, isomeride of (DIECKMANN), 
A., i, 385. 

4-Benzylidene-3-furyl-5-pyrazolone 
(TorREY and ZANETTI), A., i, 892. 

Benzylidene-A’.°-cyclohexadienol (Koérz 
and GRETHE), A., i, 24. 

5-Benzylidene-3-isohexylrhodanic acid, 
and 5-m- and -p-nitro-, and 5-0-hydr- 
oxy- (Katuza), A., i, 131. 

Benzylidenehydrazine, o-amino-, m-, 

and p-hydroxy-, and their deriva- 
tives (FRANZEN and EICHLER), A., 
i, 700. 

9-aminobenzoy lamino- (CurTIUs, 
ME LsBacu, and Rissom), A., i, 509. 

Benzylidenemethylhydrazine, nitroso- 
(THIELE), A., i, 889. 

4-Benzylidenemethy]-6-methy1-2-pyr- 
imidone, m-p-dihydroxy-, and its salts 
(SrarRK and BOGEMANY), A., i, 487. 

4-Benzylidene-1-pheny]-3-furyl-5-pyr- 
azolone (ToRREY and ZANETT1), A., i, 
893. 

Benzylidenepiperonylidenecyc/opentan- 
ones (STOBBE and HAERTEL), A., i, 44. 

Benzylidenepyruvic acid, oxime of 
(Ciusa and BERNARDI), A., i, 684. 

Benzylidenerhodanineglycylglycine 
(ANDREASCH), A., i, 695. 

8-Benzylidene-a-rhodaninepropionic 
acid; and p-hydroxy- (ANDREASCH), 
A., i, 695. 

1-Benzylidene- 1:2:3:4-tetrahydroacri- 
dine, and its picrate (BorRscHE, 
Scumipt, TIEDTKE, and RoTTsIEPER), 
A., i, 883. 

Benzylidene-o-toluidine, p-hydroxy- 
(MANcHoT and FurtonG), A., i, 34. 

Benzylidene- di-o-tolyl-o-xylylenediam- 
ine (ScHoLTz and Wo.LFrvum), A., i, 
772. 

Benzylmalonic acid, 0-cyano-, ethy] ester 


(MITCHELL and THoRPE), T., 2270; | 


P., 249. 
a-Benzyl-8-methylhydrazine, dihydro- 
chloride and a-nitroso- (THIELE), A., 
i, 889, 890. 
8-Benzyl-a-methylhydrazine, a-nitroso- 
(THIELE), A., i, 889. 
Benzyl methyl ketone, 
(Boprovx), A., i, 623. 
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a-cyano- 
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| 1-Benzyl-2-naphthol-3-carboxylic acid, 


and its methyl ester and acetyl 
derivative, and a-amino-, a-bromo-, 
a-chloro-, and a-hydroxy-, methyl 
esters of (FRIEDL), A., i, 742. 

Benzylnitroamine, and its mercury 
derivative (THIELE), A., i, 890. 

Benzyloxamic acid, ethy] ester (THIELE), 
A., i, 889. 

Benzyloxamide (THIELE), A., i, 889. 

o- and p-Benzyloxybenzoic acid, men- 
thy! esters of (CoHEN and DUDLEY), 
T., 1745. 

o-Benzyloxybenzoyl chloride (BoEHR- 
INGER & SOHNE), A., i, 386 

2.0-Benzyloxybenzoyloxybenzoic acid 
(benzylsalicylosalicylic acid) (BoEHR- 
INGER & SOHNE), A., i, 386. 

B-Benzyloxynaphthoic acid, menthyl 
ester of (CoHEN and DupteEy), T., 
1748. 

Benzyl pyrryl ketone, phenylhydrazone 
(Oppo), A., i, 426. 

Benzylsalicylosalicylic acid. See 2-0- 
Benzyloxybenzoyloxybenzoic acid. 

2-Benzylthiol-5-methyl-6-pyrimidone 
(WHEELER, McFARLAND, and 
StTorEy), A., i, 139. 

1-Benzy1-1:2:3-triazole-4-carboxylic 
acid, 5-hydroxy-, methyl ester, and 
its diazo-derivative (DIMROTH, 
AICKELIN, BRAHN, FESTER, and 
MERCELB), A., i, 520. 
Berberine, constitution and derivatives 
of (FALTIS), A., i, 698. 
and allied alkaloids (PERKIN and 
Rosrnson), T., 8305; P., 24. 

Berberrubine, and its hydrochloride and 
sulphate (FRERICHS), A., i, 500. 

Bergamot oil (ScHIMMEL & Co.), A., i, 

757. 
dihydrocuminyl alcohol, nerol and 
terpineol in (ELzE), A., i, 495. 

Beri-beri, the etiology of (KAsIuRA and 
RosENHEIM), A., ii, 635. 

Bertrandite, from Altai (PILIPENKO), 
A., ii, 48. 

Beryl, effect of the presence of alkalis 

in, on its optical characters (Forp), 
A., 11,873. 

from the pegmatites of Madagascar 
(Duparc, WuNDER, and SABor), 
A., &, $@. 

from Biauchaud (Puy-de-Déme), from 


Montjeu (Sadne-et-Loire), (BAR- 
BIER and GOoNNARD), A., ii, 
418. 


Betaine, ©),H,0O,N, from pyridine and 
2-chloro-8:5-dinitrobenzoic acid 
(ZINCKE), A., i, 556. 

occurrence Of, in the Chenopodiacece 
(STANEK and Domrn), A., 1i, 336. 
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Betaine, from the methiodide of benzi- 
minazole-2-benzoic acid (RuPE and 
Turkss), A., i, 72. 

in the tubers of Helianthus tuberosus 
(Scuuze), A., ii., 534. 

verchlorate (HoFMANN, RortH, 
H6BoLp, and MerzieEr), A., i, 819. 

estimation of (STANEK and Domrn), 
A., ii, 361. 

Betaines, occurrence of, in drugs con- 
taining caffeine and theobromine 
(PousTorFF), A., ii, 234. 

in plant tissues (SuHULZE and TRIER), 
oo ii, 743; (ENGELAND), A., ii, 


hydroxy-, syntheses of (RoLLETT), A., 
i., 658, 824. 

Betula alba, compounds prepared from 
leaves of (GRASSER and PurKER?), A., 
ii, 440. 

Bile, influence of, on fat synthesis due 

to lipase (Hamsix), A., ii, 427. 

and bile salts, influence of, on the 
movements of the intestine 
(D’ErRrico), A., ii, 729. 

human, secretion of cholesterol in 
(BAcMEISTER), A., ii, 792. 

of seals. See under Seals. 

Bilianic acid, distillation products of 
(v. Firtu and Lens), A., i, 606. 

Biliary acids, constitution of the 

(PREGL), A., i, 321. 
detection of, in urine (JoLuzs), A., 
ii, 164; (Fritscn), A., ii, 165. 
Binary mixtures, investigation of, with 
an optically active component 
(SCHEUER), A., ii, 470. 
of liquids, physical properties of 
(HvuBBARD), A., ii, 809. 
Binary systems, energy changes in 
(KREMANN), A., ii, 581. 
showing mixed crystals, equilibrium 
in (Krvuyrt), A., ii, 837, 
formed from the alkali sulphates and 
calcium sulphate (MULLER), A., ii, 
6 


of the alkali hydroxides, equilibrium 
curves of (v. Hrvesy), A., ii, 835. 

organic, molecular compounds in 
(WroczynskI and Guye), A., ii, 
699. 

application of thermal analysis to 
(TsAKALOTOS and Guye), A., ii, 826. 

Biological fluids, use of invertase in 

determining the alkalinity or acidity 

of (Hupson and Satant), A., ii, 

764. 

Biotoxin, action of, on blood (MARINo- 
Zuco and GIUGANINO), A., ii, 223. 
s-Bis-3-amino-4-quinazolone-2-carboxy- 
= hydrazide (Bogert and GoRTNER), 

oy 1, 285. 


SUBJECTS. 


endoBisazo-derivatives, action of sul- 
phuric and hydrochloric acids on 
(DuvAL), A., i, 781. 
Bisbenzeneazo-p-diazoaminoazobenzene 
(OrnporrFF and Ray), A., i, 597. 
Bisbromo/sovalerylglycerol (ABDER- 
HALDEN and GUGGENHEIM), A., i. 226. 
1;2-Biscoumaran-indigo. See Oxindi- 
rubin. 
Biscyanoacetoacetic acid, thio-, ethyl 
ester (BENARY), A., i, 581 
Bis-o:0-diacetylaminocinnamic anhydr- 
ide (HELLER and TIscHNER), A.,i,597. 
1:3-Bisdi-y-dimethylaminophenyl- 
methylbenzene, 4-amino- (REITZEN- 
STEIN and Breunine), A., i, 441. 
2:3-Bis(»-dimethylaminoanilo)-a-hydr- 
indone, hydrate of (RUHEMANN), T., 
1445. 
a8-Bisdiphenyl-af-bisdiphenylene- 
ethane, and its peroxide (SCHLENK and 


|  HERZENSTEIN), A., i, 238. 
| Bis-diphenylenemethylene-p-phenylene- 


diamine (REDDELIEN), A., i, 747. 


| Bis-diphenylmethylene-y-phenylene- 


| 
| 
' 
| 


diamine (REDDELIEN), A., i, 747. 
Bis-3:6-disulpho-8-naphtholazodi-o- 
tolylacetic acid (HELLER and AscH- 
KENASI), A., i, 738. 
Bisdithiourethanes, and their alkyl and 
piperidine derivatives (BRAUN), A., i, 
13. 
Bishydrazodiphenylmethane-4:4 -di- 
carboxylic acid, and its tetra-acetyl 
derivative (DUVAL), A., i, 703. 
Bis-5-hydroxy-4-ketopenthiophendithio- 
phen (Apitzscu and KELBER), A.,i,410. 
1;2’-Bis(5-methyleoumaran)-indigo. See 
5:5’- Dimethyloxindirubin. 
Bismite (SCHALLER and RANsoME), A., 
ii, 220. 
| Bismuth, spectrum of (ScHwErz), A., 
ii, 670. 
electrolytic refining of (FoERSTER and 
ScHWABE), A., il, 619. 
Bismuth alloys with antimony (Par- 
RAVANO and VIVIANI), A., ii, 779. 
with cadmium and lead (BARLOW), 
A., ii, 1066. 
with copper and antimony (Par- 
RAVANO and VIvIANI), A., ii, 852, 
956, 1068. 
with lead, analysis of (Lirriy and 
CaHEN), A., ii, 755. 
with tin and lead, separation of 
bismuth from (Swett), A., ii, 1004. 
Bismuth benzoates, (GopFRIN),A.,i,842. 
hydrogen iodide as a precipitant of 
bases (NEUBERG), A., 1i, 447. 
subnitrate, commercial, estimation of 
the acid radicle in (HARRISON),A.,i, 


352. 
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Bismuth peroxides (GUTBIER and Binz), 
A., ii, 308. 

Bismuth, estimation of, by electrolytic 
means (BENNER), A., 1i, 999 

2:4-Bis-a-naphthaleneazoresorcinol, and 
its diacetyl derivative (ORNDORFF and 
Ray), A., i, 597. 

Bis-8-naphtholazodi-o-tolylacetic acid 
(HELLER and AscHKENAs!), A., i, 738. 

Bisoxythionaphthen, halogen derivatives 

of (FARBWERKE VOkM. MEISTER, 
Lucius, & BRUNING), A., i, 410. 

oxidation products of (DANAILA), A., 
i, 411. 

Bisphenylene-bis-88-naphthylenethylene 
(THIELE and WANSCHEIDT), A., i, 832. 

Bis-i-phenylenedisulphonylhydroxyl- 
amine (FicHTER and TAmm), A., i, 836. 

Bisphenetoleazobenzaldazinedisul- 
phonic acid, potassium salt (GREEN 
and Sen), T., 2247. 

Bisphenetoleazosulphobenzylidenebenzi- 
dine, potassium salt (GREEN and 
Sen), T., 2247. 

Bisphenetoleazosulphobenzylidene-y- 
phenylenediamine, potassium salt 
(GREEN and SxEn), T., 2247. 

Bisphenyl/scoxazolonemesoxalic acid, 
ethyl ester, and its metallic salts and 
derivatives (MEYER), A., i, 593. 

Bis-6-sulpho-8-naphtholazodi-o-tolyl- 
acetic acid (HELLER and AscH- 
KENASI), A., i, 738. 

3:3-Bisthiohydantoin 
Forster), A., i, 191. 

2:4-Bis-o and p-tolueneazoresorcinol, 
and their diacetyl derivatives (ORN- 
DORFF and Ray), A., i, 597. 

4:6-Bis-o, and -tolueneazoresorcinol, 
diacetyl derivatives of (ORNDORFF and 
Ray), A., i, 597. 

aa-Bistriazoacetoacetic acid, ethyl ester 
(ForRsTER and Newman), T., 1367; 
P., 197. 

Bistriazomalonic acid, ethyl ester and 
amide (Forster and MUL.tER), T., 
137; P., 4. 

2:7-Bistriazonaphthalene (naphthylenc- 
2:7-bisazoimide) (Morcan and 
MICKLETHWAIT), T., 2560; P., 293. 

Bisxylyleneaminodimethylaminotri- 
phenylmethane (Scuoirz and Wo r- 
kuUM), A., i, 772. 

Bisxylyleneaminodiphenylmethane 

(ScHoLTz and Wotrrum), A., i, 772. 

Bisxylyleneaminodiphenylstyryl- 
methane (Scuoitz and Wo.Lrrum), 
A., i, 772. 

Bisxylyleneamino-di-#-tolylmethane 
(ScHoitz and WotFrum), A., i, 772. 

Bisxylyleneaminotriphenylmethane 

(Scnotrz and Wo.Frum), A, i, 772. 


(FRERICHS and 
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Biuret test, a reagent for the (Grms), A., 
ii, 763. 
Blackthorn. See Bursaria spinosa. 
Bleaching powder, action of carbon di- 
oxide and of air on (TAyLor), T., 2541; 
P., 242; A., ii, 503. 
Blood, spectro-photometry of (LETSCHE), 
A., ii, 52. 
adsorption by (Morawitz), A., ii, 514. 
eryoscopy of (ATKINS), A., ii, 970. 
the residual carbon of the (MANCINI), 
A., ii, 727. 


inorganic constituents of (Macat- 
LUM), A., ii, 970. 


colouring matter of (KUsTErR), A., i, 
210, 529; (MARCHLEWSK]),A.,i,599. 

phenols in (Fiippt), A., ii, 786. 

concentration of ammonia in, to pro- 
duce tetany (JAcosson), A., ii, 986. 

coagulation, a function of calcium 
salts in (SrassAano and Davumas), 
A., ii, 514. 

in the frog (PRINGLE and Tart), A., 
ii, 725. 

in Gammarus (Tarr), A., ii, 725. 

composition of, effect of the injection 
of colloids and crystalloids on the 
(PUGLIESE), A., ii, 637. 

diastases of, in relation to the pancreas 
(OLTEN and GALLowAY), A., ii, 786. 

origin and importance of the amylo- 
lytic ferment in (MoECKEL and 
Rost), A., ii, 876. 

oxygen metabolism of the (Krocu), 
A., ii, 512. 

morphological detection of methemo- 
globin in (KROnIG), A., ii, 623. 

lipolytic and oxidative processes in, 
influence of the thyroid glands on 
(JUSCHTSCHENKO), A., ii, 526. 

neutrality of, the parts played by 
proteins and hydrogen carbonates in 
maintaining (ROBERTSON), A.,ii,623. 

poisonous properties of (STUDZINSKI), 
A., ii, 624. 

tonometry of the gases 
(FirKET), A., ii, 622. 

transfusion of (Boycott and DovGtas), 
A., ii, 317. 

peritoneal transfusion of (Boycort), 
A., ii, 725. 

effect of temperature on the dissocia- 
tion curve of (BARCROFT and Kine), 
A., ii, 50. 

union of oxygen in (MANCHOT and 
BRANDT), A., ii, 137. 

oxygen capacity of, after hemorrhage 
(DoveLas), A., ii, 316. 

and protoplasm, neutrality equilibrium 
in (HENDERSON), A., ii, 139. 

behaviour of uric acid and its salts in 

the (GuDZENT), A., ii, 140. 


in the 
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Blood, action of biotoxin on (MARINO- 
Zuco and GIUGANINO), A., ii, 228. 
arterial, tensions of gases in (KRoGH 
and Kroga), A., ii, 512. 

dogs, rotatory properties of the plasma 
and serum of (ABDERHALDEN and 
KAWOHL ; ABDERHALDEN' and 
HAHN ; ABDERHALDEN and RUEBRL), 
A., ii, 1081. 

maternal and foetal, the catalase 
content of, and the action of foetal 
serum on animals of the same species 
(LOCKEMANN and Tuigs), A., ii, 
624. 

normal, autolysis of (ScHIPPERs), A., 
ii, 1081 

rabbit’s, distribution of reducing sub- 
stances in (LYTTKENS and SAnp- 
GREN), A., ii, 785. 

influence of phloridzin on the sugar 
in (JUNKERSDORF), A., ii, 225. 

normal and of animals anesthetised 


| 
| 


| Blood-cells of Limulus, 


with chloroform, supposed presence | 


of carbon monoxide in (BUCKMASTER 
and GARDNER), A., ii, 50. 

chemical tests for (KoBER, LyLz, and 
MARSHALL), A., ii, 910. 

reaction of, to silver hydrosol (BreEc- 
ctA), A., ii, 726. 

detection of minute traces of, by means 
of benzidine (McWEENEYy), A., ii, 
84. 

the benzidine test for, and its medico- 
legal application (WALTER), A., ii, 
665. 

the guaiacum test for (KRATTER), A., 
ii,664; (BARDACH and SILBERSTEIN), 
A., ii, 664, 911. 

detection of, in urine (FLORENCE), A., 
ii, 911 

estimation of adrenaline in (TRENDE- 
LENBURG), A., ii, 971. 

method of determining alkalinity of 
_ and Cuisotm), A., ii, 
317. 

new apparatus for analysis of gases of 
(Bropiz ; BaARcrorr and RoBeErtTs), 
A., ii, 342; (BucKMASTER 
GARDNER), A., ii, 727. 

estimation of the quantity of, by the 


‘*optical method’”’ (ABDERHALDEN | 


and ScuMIp), A., ii, 725. 
estimation of ammonia and urea in 
(WotF and Marriorz), A., ii, 762. 
estimation of dextrose in (OppLER), A., 
ii, 463. 

estimation of iron in (CHARNASs), A., 
ii, 657. 

estimation of colouring matter and 


iron in, by a colorimeter (AUTEN- | 


RIETH and KOENIGSBERGER), A., 
li, 910. 


and | 


| 


| 
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Blood, estimation of proteins in (WEYL), 
A., i, 287. 
estimation of sugar in (Bane, Lyrtr- 
KENS and SANDGREN), A., ii, 554; 
(MoEcKEL and Frank), A., ii, 554, 
1116; (MICHAELIS and Rona), A., 
ii, 660. 

influence of 
changes in chemical and physical 
conditions on the (Logs), A., ii, 420. 

Blood-corpuscles, permeability of, as 

affected by the substitution of 
bromine for chlorine in the animal 
organism (BONNIGER), A., ii, 421. 

red, permeability of, to alkali and 
alkali-earth metals (HAMBURGER 
and BuBANOVIC), A., ii, 1080. 

red, the laking of (Roar), A., i, 209. 

of the hen, injected into rabbits 
(McGowan), A., ii, 317. 

Blood-gases, composition of, in chloro- 

form anesthesia (BUCKMASTER and 
GARDNER), A., ii, 1080. 

influence of rise of body temperature 
on (CAsPARI and Lorwy), A., ii, 
969. 

of cat (BUCKMASTER and GARDNER), 
A., ii, 969. 

Blood-pigment, compounds of nitric 
oxide and (MANncuHot), A., ii, 416. 
detection of (ScHum™), A., ii, 167; 

(LocuTeE), A., ii, 665. 

Blood plasma of dogs, amount of pepto- 
lytic ferment in (ABDERHALDEN and 
PincussoHn), A., ii, 318, 319; 
(ABDERHALDEN and IsRAiL ; ABDER- 
HALDEN and ImMMISCH; ABDERHAL- 
DEN and SLEESWYK ; ABDERHALDEN 
and BrauM), A., ii, 319. 

Blood-platelets, disintegration and life 
of (DEETJEN), A., ii, 51. 

Blood-pressure, action of extracts of the 

pituitary body on (HAMBURGER), 
A., ii, 526. 

action of pure choline on (ABDERHAL- 
DEN and Mi.uER), A., ii, 580, 725. 

lowering of, by vasotonin (MULLER 
and FELLNER), A., ii, 725. 

arterial, comparative effects of chloro- 
form, alcohol and ether on (WALLER 
and Symgs), A., ii, 482. 

Blood-serum, anti-substances of, behavi- 

our of, towards solvents and other 
reagents (KAWASHIMA), A., ii, 140. 

proteins of, influence of antipyretics 
(CERVELLO), A., ii, 515. 

creatinine in (SCHAFFER and REINOSO), 
A., ii, 731. 

of the horse, albumin from the 
(Maximowl1tscu), A., i, 343. 

of the ox, action of acids and alkalis 
on the (Morvzz1), A., ii, 970. 
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Blood stains, medico-legal examination 
of, use of benzidine reaction in the 
(BorpAs), A., ii, 364. 

Blowpipe, mouth (BacsTErR), A., ii, 
892. 


Body, animal, decomposition and fate of 
tyrosine in the (Dakin), A., ii, 796. 
Body-fluids of normal and immune 

animals, concentration of anti-sub- 
stances in (GREER and BEcHr), A., ii, 
141, 
Boiling-points, effect of gravity on 
(SIEPERMANN), A., ii, 267. 
determination of (SMITH and MENZzIEgs), 
A., li, 687, 688; (HANSEN), A., ii, 
827. 
estimation of, by Krafft’s method (von 
RECHENBERG), A., ii, 101. 
elevation of, under reduced pressure 
(DRUCKER), A., ii, 929. 
and vapour pressures of mixtures of 
alcohols and water (DoROoscHEWSKY 
and PoLsAnsky), A., ii, 266. 
of metals, influence of pressure on 
the (GREENWOOD), A., ii, 390. 
Boiling-point method, the Landsberger- 
Sakurai (TURNER), T., 1184; P., 134. 
Boletus edulis, occurrence of organic 
bases in (YosHIMURA), A., ii, 887. 
Bolognian stones (phosphorescent calcium, 


strontium, and bariwm sulphide prepar- | 


ations) (VANINO and ZuMBUscH), A., 


ii, 847. 
Bomb, calorimetric, calibration and | 
manipulation of the (RoTH), A., 
ii, 584. 


analysis by means of a (HIGGINS 
and JoHNsoN), A., ii, 460. 

estimation of carbon dioxide b 
means of the (GRAFE), A., il, 
460. 

Bone, formation of, part played by the 
dissociation of carbophosphates in 
the (BARILLE), A., ii, 523. 

in osteomalacia, analysis of (McCrup- 
DEN), A., ii, 330. 
Bone-marrow, purine bases of (THAR), 
A., ii, 141. 
lecithin content of (BoLLE), A., ii, 
429. 
Bone phosphates, the nitrogenous sub- 
stances in (CHARDET), A., ii, 652. 

Borax. See Sodium diborate. 

Boric acid. See under Boron. 

Borides, probable chemical nature of, 

(HoFFMANN), A., ii, 508. 
Borneol, vapour pressure of (VANSTONE), 
T., 429; P., 47. 
from turpentine oil (FERNANDEZ), 
A., i, 400. 
Borneolglycuronic acids, isomeric and 
fission of (HAMALAINEN), A., i, 326. 
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d-Bornyl-/-bornylbenzamidine, and its 
derivatives (COHEN and MARSHALL), 
T., 334. 
d-Borny]-/-bornylethylbenzamidine, and 
its derivatives(COHEN and MARSHALL), 
T., 335. 
Bornylcamphor (GUERBET), A., i, 52. 
Bornylenecamphor, and its hydrobromide 
and bromo- and _nitro-derivatives 
(GUERBET), A., i, 52. 
Boron, presence of, in Algerian wines 
(Dueast), A., ii, 443. 
in Tunisian wines (BERTAINCHAND 
and GAuvry), A., ii, 646. 
colloidal (AGENO and BarzzEtT!), A., 
ii, 500. 
crystalline (BinTz), A., ii, 201. 
use of, as a catalytic manure (AGUL- 
HON), A., ii, 236. 
Boron ¢richloride, reduction of, by 
hydrogen(Brsson and FourNIER), 
A., ii, 406. 
action of organo-magnesium com- 
pounds on (STRECKER), A., i, 582. 
Boric acid, solubility of (HERz), A., 
ii, 275, 407. 
detection of, in butter and milk 
(Gauvry), A., ii, 156. 
estimation of, in plant ashes (BER- 
TRAND and AGULHON), A., ii, 345. 
titrimetric estimation of, in silicates 
(FRoMME), A., ii, 351. 
Perborates, assay of (FARRAR), A., 
ii, 452. 
Boron, detection of minute quantities of 
(BERTRAND and AGULHON), A.,, ii, 241. 
Bottle, for normal solutions and reagents 
(Davis), A., ii, 1105. 
Brain, chemistry of the (FRANKEL and 
LINNERT), A., ii, 729. 
lipoids of the (RosENHEIM and TEBB), 
A., ii, 1085. 
human, sahidin from the (FRANKEL 
and LINNERT), A., i, 295. 
analysis of (Masuna), A., ii, 629. 
Brass, analysis of, and estimation of tin 
in (ScHURMANN and ARNOLD), A. 
ii, 549. 
estimation of phosphorus in, in the 
presence of arsenic (SCHURMANN), 
A., ii, 545. 
Brassica juncea, oil from (SCHIMMEL & 
Co.), A., i, 759 
Brassica oleracea, organic 
(YosuimuRA), A., li, 440. 
erepsin from (BLoop), A., i, 796. 
Bromates. See under Bromine. 
Bromic acid. See under Bromine. 
Bromination, with hypobromous acid 
(STaRK), A., i, 234. 
simple apparatus for (Bui. 
SAETHER), A., ii, 758. 


bases in 


and 


INDEX OF 


ii. 1306 


Bromine, addition of, to unsaturated 


compounds (SupBoROUGH and 
7 eaeme dh T., 715, 2450; P., 294; 
(ABaATI), A., i, 732. 


addition of, to unsaturated res 
heat liberated on (Luciniy), A., ii, 
486. 

absorption of, by lime (W11Ks), A., 
ii, 1063. 

substitution of, for chlorine, with 
reference to the permeability of the 
blood-corpuscles (BONNIGER), A., ii, 
421, 

hydrolysis of (Bray), A., ii, 819. 

solutions, colour and constitution of 
(JOSEPH and JINENDRADASA), P., 
233. 

water, as a means of distinguishing 
between aldoses and ketoses (Voro- 
SEK and NimEter), A., ii, 463. 

Hydrobromic acid (hydrogen bromide), 

dissociation of, at high wr" 
tures (VON FALCKENSTEIN), A ine 
ii, 27, 396. 

heat of combination of, with ethy]- 
enic Wy a (Luain iw and 
Dupont), A., ii, 585. 

Bromides, compounds of, with mer- 
curic bromide and ether (MARs#), 
T., 2307. 

Bromic acid and hydriodic acid, re- 
action between, in the presence of 
a large amount of hydrochloric acid 
(RANDALL), A., ii, 542. 

Bromates, behaviour of, towards re- 
ducing agents (VITALI), A., ii, 496. 

Bromine, colorimetric estimation of, in 
the presence of chlorine and iodine 
(Dippin and Cooper), A., ii, 448. 

Weszelszky’s method of estimating 
(CasaREs GIL), A., ii, 1107. 

free, gravimetric estimation of, by 
means of metallic silver (PERKINS), 
A., ii, 542. 

Bromotantalum. See under Tantalum. 


Bronze, estimation of phosphorus in, in | 


the presence of arsenic(ScHiRMANN), 
A., ii, 545. 

analysis of, and estimation of tin, in 
(ScHiiRMANN and ARNOLD), A., ii, 
549. 

Bronzes, corrosion of, in solutions of 
electrolytes (GIOLITTI and CEccAR- 
ELLI), A., ii, 217. 

Bolivian, analysis of 
Morey), A., ii, 614. 
lead (GIOLITTI and MARANTONIO), 

A., ii, 504. 
manganese-aluminium (HEUSLER and 
RicHarz), A., ii, 99. 


(LogB and 


Broom, common, amount of sparteine in 
(CHEVALIER), 


A., ii, 534, 


SUBJECTS. 


Brownian movement and the real exist- 
ence of molecules (PERRIN), A., ii, 
493. 

alloBrucie acid, and its nitrosamine 
hydrochloride (MossEr), A., i, 276. 

Brucine, action of, on muscle (VELEY 

and WALLER), A., ii, 331. 
action of cyanogen bromide on (Moss- 


LER), A., i, 275. 
alloBrucine, and its hydrochloride, 
methiodide, peroxide and _ oxide 
(MosstER), A., i, 275. 


Brucine perchlorate (HOFMANN, Rotn, 

H6soip, and MEerz.ER), A., i, 819. 
peroxide (MossLER), A., i, 584. 

Bunsen flame, photometric measurements 
with the coloured (BECKMANN and 
WAENTIG), A., ii, 1. 

inner cone of (HABER and BuRRITT), 
A., ii, 122 ; (Epsrern and Krassa), 
A., ii, 202. 

the striking back of the (TEcLv), A., 
ii, 705. 

Burette, automatic filling (FRAILONG), 
A., ii, 66 ; (RAYMOND ; Ross), A., ii, 
648. 

without stopcock or rubber connexion, 
(ALEXANDROFF), A., ii, 747. 
for standard alkali solutions (Rup- 

NICK), A., ii, 893. 
Burette, Hempel, 
(GWIGGNER), A., li, 445, 

Winkler-Hempel, modification of 
(DE Konrinck), A., ii, 648. 

Bursarias pinosa (blackthorn), chemical 
examination of oil from the seeds of 
(GRIFFITHS), A., ii, 800. 

isoButaldehyde, a-bromo-, methylacetal 
of (ZEISEL and DANIER), A., i, 92. 

cycloButan-1:3-dione, preparation and 
properties of (CHIcK and WILSMORE), 
‘Ts, 1084; P. 317. 
Butane, a- ‘chloro - 5- bromo - B- hydroxy- 
(PARISELLE), A., i, 353. 
dinitro- (ANGELI ‘and ALESSANDRI), 
A., i, 605. 

cycloButanecarboxylic acid, cz gregt 
carbinyl ester (DEMJANOFF), A 
839. 

1-cyano-, ethylester, preparation of pure 
(CAMPBELL and THoRPE), T., 2421. 
cycloButanehexacarboxylic acid, ethyl 
ester, synthesis of (SH1BaTA), A., i, 
851. 

Butan-y-one-aa855-pentacarboxylic acid, 
methyl ester (KoMNENOS), A., i, 
542. 

A*-Buten-y-ol, 8-bromo-, and its phenyl- 
urethane, and aa8-tri-iodo-(LESPIEAU), 
A., i, 149. 

A'-cycloButen-1-0l-3-one 
and BErREzA), A., i, 90. 


Gas modilied 


oly 


(STAUDINGER 
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Aa-Buten-y-one and its semicarbazone 
(Krapiwin), A., i, 349. 
Butinene-y-0l (methylacetenylcarbinol) 
(LESPIEAU), A., i, 149. 
Butter, detection of boric acid 
(Gauvry), A., ii, 156. 
estimation of margarine in (RAFFO 
and ForgstT1), A., ii, 360. 


in 


Butter fat, glycerides of (SIEGFELD), A., | ’ ] 
ii hd ( y Ar, | ¢soButylmalonic acid, dimethyl and 


ii, 3 
refraction of the insoluble fatty acids 
of (DuMIrrEscovu and Popsscv), A., 
ii, 556. 
isoButylacetic acid, 8-imino-a-cyano-, 
ethyl ester (CAMPBELL and THORPE), 
T., 1311. 


n-Butylacetoacetaldehyde,and its copper | 


salt (COUTURIER), A., i, 299 
Butyl alcohol, estimation of, in alcoholic 
liquids (LAssERRE), A., ii, 1005. 
sec.-Butyl alcohol, condensation of, with 
its sodium derivative (GUERBET), A., 
i, 149. 
isoButyl alcohol,, conversion of, into 
a-methylglyceraldehyde (ZEISEL and 
DAnIEK), A., i, 92. 
n-and iso-Butylammonium iridi-chlorides 
and bromides (GUTBIER and RIEss), 
A, 4, ST. 
platinibromides (GUTBIER 
BAURIEDEL), A., i, 13. 
Butylbenzene, 5-chloro- and 8-iodo- (v. 
Braun), A., i, 844. 
tert.-Butylbenzene, tetrahydroxy- (HEN- 
DERSON and Boyp), T., 1666. 
cycloButylearbinol. See Methyleyclo- 
butane, w-hydroxy-. 
8-Butylcinnamylideneacetic acid, methyl 
ester (KOHLER and HERITAGE), A., 
i, 485. 
1-Butyleitronellol (AUSTERWEIL and 
CocuHin), A., i, 572. 
tert.-Butyldihydro‘soindole, and its me- 
thiodite (ScHoLrz and WoLFRvum), A., 
A, 2¥a. 
2-tert. -Butyl-4:5-diphenylpyrrole 
(Boon), T., 1260; P., 95. 
B-cycloButylformylacetic acid, a-cyano-, 
ethyl ester and silver salt of (Camp- 
BELL and THORPE), T., 2424. 
Butylidenebis-3-aminophenyl-a-campho- 
ramic acid, trichloro- (WoorTTon), T., 
410. 
A*-Butylene-y5-diol, and its diphenyl- 
urethane (PARISELLE), A., i, 463. 
Butylene-ad-dithiol, and its benzoyl 
derivative (BRAUN), A., i, 14. 
A*-Butylene-y-one-ad5-tricarboxylic 
acid, a8-dibromo-, and its diethyl 
hydrogen ester (Diets and ReEIN- 
BECK), A., i, 360. 


and 
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1-isoButylgeraniol (AUSTERWEIL and 
Cocuin), A., i, 687 

a-isoButylisohexaldehyde, its oxime and 
semicarbazone (FREYLON), A., i, 359. 

d-isoButylhydantoic acid (Dakin), A., 
i, 590. 

l-isoButylhydantoin (DAK1n), A., i, 590. 

isoButylidene diacetate (WEGSCHEIDER 
and SpATH), A., i, 155. 


diethyl esters, and its dichloride and 
diamide (FREYLON), A., i, 358. 

8-tert. -Butylisooxazole-5-carboxylic 
acid, ethyl ester (CouTURIER), A., i, 
362. 

B-cycloButylpropionic acid, 8-imino-a- 
cyano-, ethyl ester (CAMPBELL and 
THorPE), T., 2424. 

Butylurethane and its nitroso-derivative 
(NIRDLINGER, ACREE, and HEAps), 
A., i, 342. 

n-Butyric acid, sodium salt, compound 
of, with acetic anhydride (TsaKka- 
LoTOsS), A., i, 458. 

n-Butyric acid, a-amino-, derivatives of 

(HILDESHEIMER), A., i, 891. 
y-amino-, salts of (ENGELAND and 
KutTscHER), A., ii, 1090. 
a-bromo-, interaction of, and its sodium 
salt, with silver salts in aqueous 
solution (SENTER), T., 346; P., 23. 
aB-dibromo-, and its ethyl, methyl, 
and ally] esters, action of bases on 
(JAMES), T., 1565; P., 201. 
B-hydroxy-, new mode of formation 
of, in the animal organism (DAKIN), 
A., ii, 632. 

l-Butyric acid, B-hydroxy-, formation, 
of, in the animal body (DAKIN), A., 
ii, 976; (FRIEDMANN and MAAsg), 
A., ti, S77. 

isoButyric acid, a-benzoylamino-, lac- 
tone, anilide and esters (MoHR and 
Geis), A., i, 117. 
a-hydroxy-, 1-phenyl-2:3-dimethyl-5- 

pyrazolone ester (RIEDEL), A., i, 434. 
Butyric acids, and a-and 8-hydroxy- 
toxic action of, on frog’s muscles 
and nerves (KARCZAG), A., ii, 434. 
di- and d-ay-dihydroxy-, and dl-By- 
dihydroxy-, and their salts and 
derivatives (NEF), A., i, 713. 
isoButyrylacetic acid, cyano-, ethyl 
ester and its silver salt (CAMPBELL 
and TuorPE), T., 1311. 

Butyrylalanine, ethyl ester (BoNDI and 
EIsstER), A., i, 157 

B-isoButyrylbenzylamino-8-phenyl-aa- 
dimethylpropionic acid, and its silver 
salt, esters, and derivatives (STauD- 
INGER, KLEVER, and Koper), A., i, 
587. 
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O-Butyrylbutyrylacetic acid. See 8- 
Butyryloxy-A«-hexenoic acid. 
Batyryl- and sobutyryl- ore 
synthesis of (BARGER and Ewins), T 
291; P., 
isoButyrylgl reine, 
(Monr and Gets), A., i, 117. 
n-Butyrylcyc/ohexene, and its ou 
carbazone (DARZENS and Rost), A 
i, 856. 
‘soButyrylhyarindone 
Weitz), A., i, 855 
B- Butyryloxy- A*-hexenoic acid, 
ester (LUNIAK), A., i, 90. 
Bynin, extraction “and 
(KraFt), A., i, 792. 


rs: eed 


(THIELE and 


reactions 


Cc. 


Cabbage. See Brassica oleracea. 

Cabureibaresinotannol (TscHIRCH and 
WERDMULLER), A., i, 689. 

Cacodylic acid, amphoteric nature of 
(HotmBeErs), A., i, 234. 

Cacothelin base, coloured isomeric salts 
of (Levcus and Levucus), A., i, 
426. 

Cadmium, spectrum of (PASCHEN), A., 

ii, 3, 1014 ; (Royns), A., ii, 87. 

normal cell (ConEN and Krvyt), A., 
ii, 259. 

and copper, formation of rubeanic acid 
in separation of (BILTz and Biz), 
A., ii, 456. 

equilibrium in the ternary system, 
lead and mercury (JANECKE), A 
ii, 699. 


ethy] 
of | 


behaviour of lithium towards (MAsING | 


and TAMMANN), A., ii, 610. 
Cadmium alloys with bismuth and lead 

(BARLOW), A., ii, 1066. 

with magnesium and zine (BRUNI, 
SANDONNINI, and QueERcIeH), A., 
ii, 954. 

with mercury, electro-chemical investi- 
gation of (RICHARDS and GARRoD- 
THoMAS), A., ii, 384. 

with silver, equilibrium diagram of 


(BrunI and QvERCIGH), A., ii, 
953. 
Cadmium trichromate (GricER), A., ii, 
300. 
nitrate, hydrates of (VASILIEFF), A., 
ii, 1066. 


sulphide, solubility of, in light petro- 
leum —s oil (VAN Dorp and 
RODENBURG), A., ii, 126. 

Cadmium, use of organic electrolytes 
in the separation of, from other 
metals (HOLMES and Dover), Aa, ths 
111i. 
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Cadmium, test for, in the presence of 
copper (WOHLER and v. Hirscu- 
BERG), A., ii, 349. 

estimation of, by electrolytic means 
(BENNER), A., ii, 999. 

Cecum, of the horse, decomposition of 
cellulose in the (Vv. HoEssLIN and 
LEssER), A., ii, 626. 

| Cosium, fundamental spectrum of (GoLD- 
STEIN), A., ii, 669. 

ultra-red line spectrum of (PASCHEN ; 
RANDALL), A., ii, 1014. 


arseno- and Se 
(EPHRAIM and HERSCHFINKEL), A 
ii, 208. 


and rubidium chlorides, relative rates 
of diffusion in aqueous solutions of 
(Mings), A., ii, 694. 

hydroxide, hydrates of (DE FoRCRAND), 
A., ii, 124. 

nitrate solutions, viscosity and density 
of (MERTON), T., 2454; P., 252. 

peroxide, heat of formation of (DE For- 


CRAND), A., ii, 584. 
Caffeic acid, extraction of, from plants 
(CHARAUX), A., ii, 991. 
Caffeine, degradation of (BiLTz and 


KREBs), A., i, 523, 
cardio-vascular effect of, compared with 
that of green coffee (PACHON and 
Perrot), A., ii, 735. 
diabetes produced by (SALANT and 
KnieuHt), A., ii, 735. 
nature of the so-called double salts of, 
with alkali salts (PELLINI), A., i, 
416. 
compounds of, and sodium benzoate 
(PELLINI and AMADoRI), A., i, 416. 
and theobromine, comparative toxicity 
of (VELEY and WALLER), A., ii, 986. 
estimation of, in tea and coffee (BuR- 
MANN), A., ii, 468. 
in roasted coffee (ViRcHOW), 
1011. 
in kola (Desviengs), A., ii, 763, 
alloCaffeine, constitution of (Brirz), A., 
i, 522. 
apoCaffeine (1:7-dimethylcaffolide), and 
its silver salt (BinTz and Kress), A., 
i, 523. 
Caffeine-phloroglucinol (ULT£E), 
132. 


Caffeine-pyrogallol (ULTEE), A., i, 132. 

alloCaffuric acid (1:3-Dimethylhydantoyl- 
methylamide, 5-hydroxy-) (Bitz), A 
i, 522. 

Calcite, cobaltiferous, from Capo Cala- 
inita, Elba (MiL.LosEvicH), A., ii, 
221. 

Calcium, spectrum of, in the oxy-acetyl- 
ene flame (HEMSALECH and DE WATTE- 
VILLE), A., ii, 86. 


A,, ii, 


A., i, 
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Calcium, duration of the rays of, in the 
spark with self-induction (HEmsa- 
LECH), A., ii, 765. 

content in the human organs (MAGNUs- 
LEvy), A., ii, 426. 
metallic, and absolute alcohol, reduc- 
tion by (MarscHALK), A., i, 269; 
(MARSCHALK and NICOLAJEWSKY), 
A., i, 476. 
action of, on organic halides (SPENCER 
and Prick), T., 385; P., 26 
Calcium salts, sparingly soluble, solu- 
bility of, in solutions of ammo- 
nium salts (RINDELL), A., ii, 
294. 
function of, in the coagulation of 
blood and lymph (Stassano and 
DaumaAs), A., ii, 514. 
Calcium manganous bromide (EPHRAIM 
and MopEt), A., ii, $55. 
carbide, assay of, with the ‘‘decom- 
position flask” (BERL and Jur- 
RISSEN), A., ii, 242. 
action of water of crystallisation on 
(Masson), T., 851; P., 6. 
carbonate, dimorphism of (LEITMEIER), 


A., ii, 508. 
thermal dissociation of (JOHNSTON), 
A., ii, 831. 


colloidal state of (OECHSNER DE 
ConrInck), A., ii, 612. 
decomposition of (RIESENFELD), A., 


ii, 126. 
deposition of, from solutions of 
calcium hydrogen carbonate 


(VETTER), A., ii, 777. 
chloride and calcium metasilicate, the 
system (KARANDEEFF), A., ii, 954. 


zine chlorides, and iodide (EPHRAIM | 


and MopEL), A., ii, 850. 
ferrites (HILPERT and KOHLMEYER), 
A., ii, 35. 


fluoride and calcium metasilicate, the | 


system (KARANDEEFF), A., ii, 954. 
mercuric nitrite (Ray), T., 326; P., 7. 
oxide (/ime), absorption of bromine by 

(Wixks), A., ii, 1068. 
phosphates (CAMERON and BELL), A., 

li, 711. 

solubility of, in saturated solutions of 
carbon dioxide containingammonia 
(Foster and NEviue), P., 236. 

action of potassium hydroxide on 
(OECHSNER DE Coninck), A., ii, 
953. 

utilisation of, byCrucifera(RAVENNA 
and ZAMORANI), A., ii, 741. 

oxyselenophusphate (EPHRAIM and 

MaAJLER), A., ii, 207. 
metasilicate, binary systems of, with 

calcium chloride and fluoride (Ka- 
RANDEEFF), A., ii, 954. 


| 
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Calcium metasilicate, and their absorp- 
tive power for nitrogen (KoLB), A., 
ii, 35. 

silicides (HONIGSCHMID), A., ii, 503 ; 
(Kos), A., ii, 1064. 
Calcium sulphate and hydrogen sulphate 
(RoHLAND), A., ii, 411. 
preparation of the anhydrous modifi- 
cations of (ROHLAND), A., ii, 
125. 
solubility of, at high temperatures 
(MELCHER), A., ii, 293. 
solubility of, in solutions of alkali 
sulphate and free alkali (D’ANs 
and SCHREINER), A., ii, 849. 
and the alkali sulphates, binary 
systems formed from (MULLER), 
A., My 046. 

Calcium organic compounds :— 
Calcium cyanamide, efficiency of, as a 
fertiliser (VANHA), A., ii, 538. 

transformation of, in soil (ULPIANI), 
A., ii, 890. 

and its derivatives (REIs), A., i, 465. 

physiological action of (ReEIs), A., 
ii, 801. 

and its decomposition products 
(StuTzER and Regis), A., ii, 
537. 

its analysis and changes in its 
composition on exposure to the 
atmosphere (Briovx), A., ii, 
1010. 

estimation of nitrogen in (STUTZER 
and SOLL), A., ii, 1009. 

Calcium, estimation of, in sugar refinery 
products (SIDERSKY), A., ii, 548. 
and magnesium, separation of (MurR- 

MANN), A., ii, 897. 
separation of, in the presence of 
phosphates and small amounts of 
iron (McCruDDEN), A., ii, 
243. 
Calcium chloride U-tube, new (MULLER), 
A., ii, 753. 

Caleuli, renal. See Renal calculi. 

Callose, new observations on (MANGIN), 
A., i, 653. 

relation of, to fongose (TANRET), A., 
i, 654, 


Calorimeter. See under Thermo- 
chemistry. 
iso-Calycanthine, from Calycanthus 


glaucus and its salts and nitroso- 

amine (GorDOoN), A., i, 62. 
Calycanthusglaucus,alkaloid of (GoRDIN), 

A., i, 62 
Cammidge’s reaction (GRIMBERT and 
BERNIER), A., ii, 163; (STOOKEY ; 
ELLENBECK), A., ii, 358; (ScHUMM, 
Hereier, and M&YER-WEDELL), A. 
ii, 468. 
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Camphane series, studies in (Forster 
and ZIMMERLI), T., 2156; P., 245. 
Camphane-oxytriazine, and its acetyl 

and benzoyl! derivatives (ForsTER and 
ZIMMERLI), T., 2176. 
Camphene, occurrence of, in rosin spirit 
(GRIMALDI), A., i, 273. 
oxidation of, with ozone (HARRIES 
and Patmsén), A., i, 497. 

Camphenecamphoric acid. 
phenic acid. 

Camphenic acid (camphenecamphoricacia), 
constitution of, and a-bromo-, and 
hydroxy- (AscHAN), A., i, 709. 

Camphenilone semicarbazone (HARRIES 
and Patm&n), A., i, 497. 

=—" vapour pressure of (VANSTONE), 

ig Ss 5, G7. 

and phenol, freezing-point curve for 
mixtures of (Woop and Scorr), T., 
1573 ; P., 194. 

synthesis of (Komppa), A., i, 51. 

artificial (DArMots), A., i, 398. 

absorption spectra of the acyl deriva- 
tives of (Lowry and Sovurucare), 
T., 905; P., 68. 

mercury compounds of, action of halo- 
gens on (Marsu), T., 2410; P., 
297 


See Cam- 


cause of the vanillin hydrochloric acid 
reaction for (TUNMANN), A., ii, 84. 
Camphor, bromo-, estimation of bromine 
in (ANDRE and LEULIER), A., ii, 748. 
Z-Camphor, occurrence of, in Artemisia 
cana (WHITTELSEY), A., i, 184. 
Camphor series, molecular rearrangements 
in the (Noyres and Derick), A., i, 
753; (Noyes and KyYRIAKIDEs; 
Noyss), A., i, 754. 
a: acid, alkyl derivatives 
of (WoorTrTon), T., 413. 
d-Camphorbenzylimide, preparation of 
(Evans), T., 2240. 
d-Camphorbromoimide (Evans), T., 2238. 
Camphorcarboxy-amide, -bromoamide, 
-piperidide, and ~-bromopiperidide 
(GLovER and Lowry), P., 162. 
Camphorcarboxylic acid, and its de- 
rivatives, absorption spectra of 
(Lowry, Derscn, and Sovurueare), 
T., 899 ; P., 68. 
d-Camphorethylimide, 
(Evans), T., 2240. 
Camphorglycuronic acids, fission of, by 
enzymes (HAMALAINEN), A., i, 326. 
Camphoric acid, synthesis of (Komppa), 
P., 828; A., i, 51. 
Komppa’s synthesis of (BLANC and 
THORPE), T., 836; P. 83. 
alkyl and aryl hydrogen esters (EDMIN- 
son and HILpircn), T., 225; P., 
10. 


preparation of 
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Camphoric acid, 4:5-dihydroxy-, and its 
silver and barium salts,and §-bromo- 
(Komppa), A., i, 51. 

Camphoric and isoCamphoric acids, 
action of the Grignard reagent on 
esters of (Surpata), T., 1289; P., 
141, 

r-Camphoric acid, 
(Komppa), A., i, 51. 

l-isOCamphoric acid, dimethyl 
(Su1paTA), T., 1245. 

Camphorimide N-alkyl and aryl de- 
rivatives of (Woorron), T., 415. 

d-Camphorimide, preparation of, and 
its derivatives (Evans), T., 2237; 
P., 251. 

d-Camphoriodoimide (Evans), T., 2239. 

d-Camphormethylimide, preparation of 
(Evans), T., 2239. 

d-Camphor-p-nitrobenzylimide (Evans), 
T., 2241. 

Camphoro-8-naphthylamic acid (TINGLE 
and Barss), A., i, 851 

Camphorquinone a- and §-hydrazones, 
and their derivatives (FoRSTER and 
ZIMMERLI), T., 2165; P., 245. 

Camphorquinone a- and f-phenylearba- 
mylhydrazones (ForsTER and ZIm- 
MERLI), T., 2174; P., 245. 

Camphorquinone a- aud §-semicarba- 
zones (ForstER and ZIMMERLI), T., 
2173 ; P., 246. 

d-Camphorsodioimide (Evans), T., 2241. 

Camphor-8-sulphonie acid, alkyl and aryl 
esters (EDMINSON and HI.piTcx), T. 
226; P., 10. 

d-Camphorsulphonic acid, benzoyloscine 

salt, and bromo-, benzoyl d-oscine 
salt (Turin), T., 1795; P. 215. 
and bromo-, quinine and hydroquinine 
salts (Turin), A., ii, 1124. 
bromo-, d- and 7- narcotine salts of 
(PERKIN and Rosinson), P., 131. 

d- and /-Camphor-8-sulphonic acids, d- 
and J-pavine and metallic salts of, 
rotatory power of (Pork and GiBsoNn), 
T., 2211; P., 250. 

Camphor-7-sulphonic acid, «a-bromo-, 
optically active tetrahydroquinaldine 
salts of (PopE and Rap), T., 2202. 

d-Camphor-7-sulphonic acid, a-bromo-, 
d-bornylamine salt of (Porz and 
Reap), T., 994. 

d- and /-Camphor-x-sulphonic acids, 
ammonium and strychnine salts of 
(PorE and Reap), T., 990. 

dl- and J/-Camphor-x-sulphonic acids, 
a-bromo-, di- and d-pavine salts of 
(Pore and Grsson), T., 2209. 

Camphorsulphonic acid, bromo-, nar- 
cotine methyl derivative (RaBE and 
McMILuan), A., i, 336. 


semi-anilide of 


ester 
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Camphor-8-thiosulphonic acid, and its 
anhydride and sodium salt (HIL- 
piTcH), T., 1098; P., 96. 

Camphoryl ”-butyl-8-disulphoxide (HIL- 
DITCH), T., 1098; P., 96. 

Camphoryl methyl-8-disulphoxide (H1L- 
DITCH), T., 1098; P., 96. 

a- and B-Canadine, ethochlorides, ethio- 
dides, and ethonitrates, optically active 
(Voss and GADAMER), A., i, 415. 

Cancer, chemistry of (Sarx1), A., ii, 146. 

and other tumours, peptolytic enzymes 


in (ABDERHALDEN and MEDIGRE- | 
| Carbethoxyphenacyldialuric acid, 


CEANU; ABDERHALDEN and PIN- 
CUSSOHN), A., ii, 636. 
Caoutchouc, the constitution and syn- 
thesis of (P1ckLEs), T.,1085; P., 111. 
vulcanisation of (BysorF), A., i, 865 ; 
(OsTWALD), A., ii, 272, 697. 
theory of the cold vulcanisation of 


(HINRICHSEN and KinpscHER), A., | 


i, 330. 

absorption of sulphur dioxide by (Rry- 
CHLER), A., ii, 272 

estimation of, as tetrabromide (FEND- 
LER), A., ii, 552. 

estimation of cinnabar and sulphur 
auratum in (FRANK and BIRKNER), 
A., ii, 244. 

Caoutchouc-milk, molecular complexity 
of caoutchouc in (HINRICHSEN and 

’ KINDSCHER), A., ii, 62. 

Capillarity, relations between the critical 
constants and certain quantities con- 
nected with (KLEEMAN), A., ii, 22. 

Capillary actions, behaviour of aqueous 

solutions in (SKRAUP), A., ii, 191. 
layer, thermodynamics of the (Bak- 
KER), A., ii, 106, 831. 

Capillary-chemical problems, investiga- 
tion of (PAWLOFF), A., ii, 1043. 

Carbamic acid, -chloro-8-bromopropy], 
ig of (JoHNSON and GuEst), A., i, 
886. 

B-Carbamido-ad-diphenyl- Avy - pentenoic 
acid (PosNER and Roups), A., i, 848. 

8-Carbamido-a-hydropiperic acid (Pos- 
NER and Roupk), A., i, 848. 

Carbamine thioglycollhydrazides (I RrE- 
RICHS and FérsTER), A., i, 191. 

2-Carbazino-4-quinazolone, 3-amino-, 
and its hydrochloride and diacetyl 
derivative (BocERT and GoRTNER), 
A., i, 285. 

Carbazole the 


series, studies in 


(SCHWALBE and Wo FF), P., 339. 
Carbazole perchlorate (HOFMANN, METz- 
LER, and LECHER), A., i, 187. 
Carbazoledisulphonic acid, dihydroxy-, 
and its potassium and barium salts 
(FARBENFABRIKEN VoRM. F, BAYER 
& Co.), A., i, 774. 
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Carbazoletetrasulphonic acid, and its 
potassium salt (FARBENFABRIKEN 
vorm. F. BayvER & Co.), A.,i, 774. 

1-Carbethoxy-8-cyclobutyl-1-propionic 
acid, 8-imino-a-cyano-, ethyl ester 
(CAMPBELL and THORPE), T., 2422. 

p-Carbethoxydibenzoylmethane (SMED- 
LEY), T., 1491. 

Carbethoxyglutamic acid, and its salts 
(ABDERHALDEN and Kavurzson), A., 
i, 769. 

Carbethoxyphenacylbarbituric acid, and 
its sodium salt (Ktuutne), A., i, 780. 

and 

its acetyl derivative (Ki HLING), A., i, 

780. 


| m-Carbethoxyphenylearbamic acid, o- 


carbomethoxyphenyl ester (EINHORN 
and v. Bacn), A., i, 259. 


| o-Carbethoxyphenylmethylcarbodi-imide 


and its hydrochloride (FINGER), A., i, 
383. 
4-Carbethoxytetrahydropyrrolidene -5-a- 
propionic acid, 2-imino-4-cyano-, 
ethyl ester (CAMPBELL and THORPE), 
T., 1313. 
Carbimides (isocyanates), new method of 
forming (ANSCHUTz), A., i, 158. 
preparation of transformation products 
of (SCHROETER), A., i, 431. 
Carbithionic acids (BLocH and H6HN), 
A., i, 256 ; (HouBEN and ScHULTZE), 
Ye 
Carbodiphenylimide (ScHALL), A., i, 245. 
Carbohydrate metabolism. See Meta- 
bolism. 
Carbohydrates, absorption of acids by 
(Roprnson), A., 1, 817. 
photochemical synthesis of (BERTHE- 
LoT and GAUDECHON), A., i, 548. 
action of ultra-violet light on (BIERRY, 
HEnrI, and Ranc), A., i, 652. 
behaviour of, towards hydrogen per- 
oxide (SPoEHR), A., i, 221. 
behaviour of, with alkali hydroxides 
(NEF), A., i, 711. 
degradation experiments with (NEv- 
BERG and HIRSCHBERG), A., i, 653. 
effects of, on the artificial digestion of 
casein (GOLDTHWAITE), A., ii, 224. 
a biose from amygdalin (Grasa), A., i 
300. 
of asparagus (WIcHERS and TOLLENs), 
A., ii, 886. 
carboxylic acids of the (NEUBERG), 
gt) TER. 
phosphoric acid esters of (NEUBERG 
and Po.uak), A., i, 157, 610 ; (Con- 
TARDI), A., i, 609. 
esters of, and higher 
(Bioor), A., i, 5388. 
reactions of (REICHARD), A., ii, 1117. 


fatty acids 
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Carbomethoxyphenacylbarbituric acid 
(Kiuurne), A., i, 781 
Carbomethoxyphenacyldialuric acid, 
and its acetyl derivative (KiHLING), 
A., i, 781. 
Carbon, adsorpticn of hydrogen by 
(McBarn), A., ii, 21. 
absorption of, by nickel, in the elec- 
trolysis of aqueous solutions (LaM- 
BRIS), A., ii, 181. 
{ influence of sulphur on the system, 
iron and (LrEscHING), A., ii, 1070. 
crystallography of the system, iron 
and (KrouL), A., ii, 1070. 
assimilation of, by bacteria which 
oxidise hydrogen (LEBEDEFF), A., 
ii, 229 
reduction of ferric oxide by (CHARPY 
and BonNEROT), A., ii, 1072. 
and hydrogen, the direct union of 
(Prine), T., 498; P., 55; (BonE 
and CowakED), T., 1219; P., 146. 
and silicon, morphotropic relations 
between corresponding compounds 
of (JERUSALEM), T., 2190; P., 249. 
See also Diamond. 
Carbon alloys, with iron, the equilibrium 
diagram of (HEyN), A., ii, 298; 
(Wtst), A., ii, 414. 


with iron and manganese (ARNOLD | 


and READ), A., ii, 1071. 


Carbon compounds, molecular rearrange- | 


ments of (DERICK), A., i, 805. 
Carbon linking, with nitrogen (BrILTz), 
A., i, 524. 


Carbon ¢etrachloride, absorption of, by | 


man and animals (LEHMANN and 
HasEcawa), A., ii, 982. 

action of the electric discharge on, in 
the presence of hydrogen (BEsson 
and FournIeR), A., i, 349. 


action of, on metallic oxides 
(MicHAEL and Murpuy), A., 
ii, 1068. 


action of, on anhydrides, oxides,and 
minerals (CAMBOULIVES), A., ii, 
202. 
vapour, action of, on minerals 
(JANNASCH), A., ii, 1076. 
subnitride (MovUREU and BonGRAND), 
A., i, 159. 
monoxide in steels (GouTAL), A., ii, 129. 
presence of, in coal mines (MAHLER 
and DENET), A., ii, 1060. 
supposed presence of, in normal 
blood, and in the blood of animals 
anesthetised with chloroform 


(BucKMASTER and GARDNER), 
A., ii, 50. 
effect of temperatur: on the dis- 
sociation equilibrium of (RHEAD 
—and WHEELER), T,, 2178 ;;P. 220. 


SUBJECTS. 


Carbon monoxide, invasion of, into water 

(Kroc), A., ii, 512. 

and oxygen, relative affinity of 
hemoglobin for (KrocH), A., ii, 
512, 

rate of diffusion of, into the lungs 
of man (Kroeu), A., ii, 512. 

cuprous compounds of (MANCHOT 
and Branprt), A., i, 85. 

flame, ionisation of air by the (DE 
BroG ik), A., ii, 570. 

action of heat on, from a geological 
and chemical standpoint (Gav- 
TIER), A., ii, 607. 

action of ozone on (CLAUSMANN), 
A., ii, 608. 

decomposition of, by pressure (Bri- 
NER and WrRoczyYNSK)), A., ii, 707. 

action of hydrogen and water at a 
red heat on (GAUTIER), A., ii, 
708. 

action of iron and its oxides on, at a 
red heat (GAUTIER and CLAUs- 
MANN), A., ii, 709. 

action of mixtures of, with hydrogen, 
on oxides of iron (GAUTIER and 
CLAUSMANN), A., ii, 855. 

estimation of, in atmospheric air 
(GouTAL), A., ii, 157. 

Carbon dioxide, inversion 

(PorTER), A., ii, 592. 

alveolar pressure of, in disease (F1Tz- 
GERALD), A., ii, 316. 

formation of, in surviving tissues 
(Hanssen), A., ii, 55. 

and mixtures of, with nitrogen, 
Andrews’ compressibility curves 
for (KNoTT), A., ii, 187. 

influence of an electric current on 
the assimilation of (KoLTONSK!), 
A., ii, 333. 

coefficient of absorption of, in sea- 
water (Fox), A., ii, 29. 

solubility of (FInDLAY and CREIGH- 
TON), T., 586 ; P., 44. 

influence of non-electrolytes on the 
solubility of, in water (UsHER), 
T., 66. 

absorption of, by p-azoxyphenetole, 
relation between solubility and 
the physical state of the solvent 
in the (Homrray), T., 1669; P., 
197. 

action of mixtures of, with hydro- 
gen, on oxides of iron (GAUTIER 
and CLAUSMANN), A., ii, 855. 

manurial experiments with (MITs- 
CHERLICRH), A., ii, 236. 

burette for the estimation of 
(STEPHENSON), A., ii, 242. 

apparatus for the estimation of 
(BANERJEE), A,, ii, 897. 


points of 
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Carbon dioxide, estimation by means of 
the Berthelot bomb (GraFE), A., 
ii, 460. 
titrimetric estimation of (VESTER- 
BERG), A., ii, 345. 
apparatus for the estimation of, in 
milk (BARILLE), A., ii, 74. 
Carbonates, insoluble, action of the 
alkali nitrates on (OECHSNER DE 
Coninck), A., ii, 411. 
action of sodium carbonate and 
lithium nitrate on (OECHSNER 
DE Contnck), A., ii, 846, 847. 
decomposition of, by heating: with 
sodium metaphosphate (B6TTGER), 
A., ii, 753. 

Percarbonates, existence of real (RIE- 
SENFELD and REINHOLD), A., ii, 33 ; 
(TANATAR), A., ii, 208, 774; (RIE- 
SENFELD), A., ii, 290, 952 ; (WoLF- 
FENSTEIN), A., ii, 291, 

Carbonic acid, ions (CO,”), adsorption 
6f, by clays and cements (D’Ans), 
A., ii, 213. 

monosulphide (DEWAR and JoNnEs), A., 

ii, 408. 

Deniger’s (DuNN), P., 116. 

disulphide, equilibrium in the forma- 

tion of (KOREF), A., ii, 289. 

change of, into a gaseous product 
(DEWAR and Jongs), A., ii, 408. 

interaction of nickel carbony] with 
(Dewar and JonEs), T., 1226; 
P., 187. 

nitrogen and sulphur derivatives of 
(DELEPINE), A., i, 295, 545, 612, 
613 ; (DELEPINE and ScHVING), 
A., i, 720. 

influence of, on the decomposition of 
nitrogenous compounds in soil 
(ScHERPE), A., ii, 339. 

Carbon, apparatus for estimation of, in 
iron and steel (Preuss), A., ii, 
1109. 

rapid estimation of, in steel and other 
iron alloys (AMBERG), A., ii, 896. 

estimation of, in iron and steel and 
iron alloys by direct combustion 
(Hutt), P., 91. 

estimation of, in iron, graphite and 
tungsten, by combustion (DENN- 
STEDT and KtinpeEr), A., ii, 
547. 

estimation of, in steel (PRETTNER), A., 
ii, 658. 

estimation of, in alloys of tungsten, 
molybdenum and vanadium with 
iron (MiLLER and DiETHELM), A., 
ii., 1110. 

Carbonatoguaiacol-5-sulphonic acid, and 

its potassium salt (HoFFMANN, LA 

RocuE & Co.), A., i., 167. 
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Carbonyl compounds, additive com- 
pounds of tin halogenides and 
(PFEIFFER, HALPERIN, Pros and 


ScHWARZKOPF), A., i, 852. 

Carbonyl chloride, photochemical equi- 
librium of (CoEHN and BrckeEr), A., 
ii, 173. 

3:4-Carbonyldioxycinnamic acid, a- 
chloro- (CLARKE), T., 897; P., 96. 

3:4-Carbonyldioxy-8-phenylpropionic 
acid, a8-dichloro- (CLARKE), T., 896 ; 
2.5 WO 

Carbonyl group in the nascent state 
(PETRENKO-KRITSCHENKO), A., i, 177. 

Carbonyls, metallic, properties of (Monp, 


Hirtz, and Cowap), T., 798; P., 
67. 
Carbonylsalicylamide (EINHORN and 


v. Bacu), A., i, 260. 

Carbonylsalicyl-o-, -7-, and -y-aminoben- 
zoic acids, esters of (EINHORN and Vv. 
Bacu), A., i, 260. 

Carbophosphates, part played by the dis- 
sociation of, in the formation of osseous 
tissue (BARILLE), A., ii, 523. 

Carborundum, estimation of, in frag- 
ments of coke crucibles (WDOWISZEW- 
skI), A., ii, 1113. 

B-Carboxylamido-a-ketobutyric acid, A- 
bromo-, ethyl ester (WISLICENUS and 
SILBERSTEIN), A., i, 589. 

a-Carboxylamidotetronic acid (BENARY), 
A., i, 581. 

o-Carboxybenzene-4-azo-a-naphthol, o-, 
and p-nitro- (BALY, Tuck, and MARs- 
DEN), T., 1501. 

2-0-Carhoxy benzoylindonoglyoxaline 
and its silver salt (RUHEMANN), T., 
1442. 

1-Carboxy-8-cyclo butyl-1-propionic acid, 
B-imino-a-cyano-, ethyl ester, a- and 
B- forms (CAMPBELL and Torre), T., 
2422. 

6-Carboxy-3:4-dimethoxyphenylgly- 
oxylic acid, synthesis of, and its silver 
salt and oxime (HARDING and WEIz- 
MANN), T., 1129; P., 130. 

Carboxylic acids, electrolysis of (KAur- 

LER), A., i. 151. 

degradation of, in the animal body 
(FRIEDMANN and MAAsE), A., i, 
794, 795, 977; (FRIEDMANN), A., 
ii, 795. 

preparation of secondary amines from 
(LE SvEuR), T., 2433 ; P., 290. 

of the carbohydrates (NEUBERG), A., 
We es 

aliphatic nitro- and nitroso-, esters of, 
(ScHmMIpT and DIETERLE), A., i, 
813. 

aromatic, new synthesis of, from hydro- 
carbons (SCHORIGIN), A., i, 556. 
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3-Carboxy-4-methyi-4-ethyltrimethyl- 
ene-dicarbonimide, amide of, and its 
silver salt (GHIGLIENO), A., i, 505. 

Carboxyphenylarsenious oxide, acetyl- 
amino- (FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 84. 


8-Carboxyphenylarsinic acid, 4-hydr- 
oxy-, (salicylarsinic acid), metallic 


salts of (ADLER), A., i, 346. 
¢-p-Carboxyphenyl-a-methylheptoic acid 
(PREGL), A., i, 321. 
o-Carboxyphenylsulpho-oxidoacetic acid 
(FARBWERKE VoRM. MEISTER, LUCIUS, 
& Brininc), A., i, 320. 

Carboxythioglycoll-phenyl and -phenyl- 
methyl-hydrazides (FRERICHS and 
FoOrsTER), A., i, 192. 

w-Carboxy-p-tolyloxalacetic acid, imide 
of (WISLICENUS and PENNDORF), A., 
i, 560. 

w-Carboxy-p-tolylpyruvic acid (WIsLI- 
CENuUS and Pennporp), A., i, 560. 

Carcinas maenas, carbohydrate metabol- 
ism in (Vv. ScHéNBORN), A., ii, 1083. 

Carmin, 8-bromo-, constitution of, and 
acetyl derivative of (RonpE and Dorr- 
MULLER), A., i, 492. 

Carnaubon (DuNHAM and JACOBsoN), 
A., i, 215. 

Carnine and inosic acid (HAIsEK and 
WENZEL), A., ii, 543. 

Carnitine (ENGELAND), A., i, 824. 

dl-isoCarnitine, synthesis of (RoLLETT), 
A., i, 824. 

Carnotite from South Australia (Crook 
and BLAKE), A., ii, 308. 

Carone, cyano-, and its derivatives 
(CLARKE and Laprworrn), T., 11. 

Caro’s acid, synthesis of (D’Ans and 

FRIEDERICH), A., ii, 706. 
moist combustions with (M1GAvLt), 
A., ii, 460. 

Carpaine, constitution of (BArcER), T., 
466; P., 53. 

Carpamic acid and its hydrochloride, 
and hydrochloride of its ethy] ester 
(BARGER), T., 469; P., 53. 

Carrier for beakers (Ars), A., ii, 286. 

Carrot oil, the oil of the fruit of Daucus 
carota (RICHTER), A., i, 329. 

Carthamine, and its potassium salt, 
(KAMETAKA and Perkin), T., 1415 ; 
P., 181. 

d-Carvestrene (sy/lvestrene), synthesis of, 
and its dihydrochloride (PERKIN), 
P., 97. 

1-8-Carvoxime, and its benzoyl deriva- 
tive (DEUSSEN and Hany), A., i, 272. 

Caryophyllene (HAARMANN), A., i, 496. 

Casein, effects of carbohydrates on the 
artificial digestion of (GoLD- 


THWAITE), A., ii, 224. 
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Casein, rate of solution of, in alkaline 
solutions (ROBERTSON), A., i, 528. 
partial hydrolysis of (SkrauP and 
KRAUSE), A., i, 528. 

Caseinogen, composition of, from human 
and cow’s milk (ABDERHALDEN and 
LANGSTEIN), A., ii, 633. 

Caseinogenate of potassium, dissociation 
of, in solutions of varying alkalinity 
(Ropertson), A., ii, 679. 

Caseinogenates of the alkaline earths, 
dissociation of (ROBERTSON), A., ii, 
939. 


| Caseinogen-peptones containing phos- 


phorus (DieTricn), A., i, 82. 
Cassiopeium, arc spectrum of (EDER and 
VALENTA), A., ii, 561. 
Castor oil, hydrolysis of fats by the seeds 
of (TANAKA), A., i, 800. 


| Castration, effect of, on metabolism 


(McCrupDDEN), A., ii, 321. 
Catalase, role of, in plants (ROSENBERG), 

A., ii, 992. 

in milk (BorDAs and ToupLaIn), A., 
ii, 57; (SArtTHov), A., ii, 57, 226. 

of moulds (Dox), A., ii, 1099. 

of echinoderm eggs before and after 
fertilisation (Lyon), A., ii, 54. 


| Catalysis. See under Affinity, chemical. 


| 


| 


Catalysts, specific stereochemical be- 
haviour of (RoSENTHALER), A., ii, 840; 
(FAgANS), A., ii, 1052. 

Catechol, derivatives of (VoSWINCKEL), 

A., i, 42. 

dichloroacetate (ABDERHALDEN and 
KautzscuH), A., i, 254. 

tribromo-, preparation of (CHEMISCHE 
FABRIK VON F. HEYDEN), A., i, 247. 

Catechol methylene ether, bromonitro-, 
(OERTLY and Picrer), A., i, 486. 

Catecholpiperazine (SrEvicNon), A., i, 
781, 


Catecholsulphonic acid (GENiscH), A., 
i, 619. 

Catechu, estimation of tannin in (VAN 
Dorp and RopEnsure), A., ii, 167. 
Cathode rays. See under Photochemis- 

try. 
Cauliflower, constituents of (DMocHow- 
ski and ToLLEns), A., ii, 534. 
Celery seed oil (ScHIMMEL & Co.), A., i, 
328 


Cell division, physiology of (LIL11£), 
A., ii, 522. 
galvanic. See under Electrochemistry. 
Cells, permeability of, for dyes (RuH- 
LAND), A., ii, 53. 
physiological permeability of (ASHER 
and KArAULow), A., ii, 516. 
proliferation of (WHITE), A., ii, 734. 
living, penetration of calcium salts into 
(OsTERHOUT), A., ii, 335. 


INDEX OF 


Cellase, occurrence and separation of 
(BERTRAND and HoupEreEr), A., i, 
290. 

non-identity of, with emulsion (BER- 
TRAND and Compton), A., i, 800. 
Cellobiose, hepta-acetyl- (FiscHER and 
ZEMPLEN), A., i, 718. 

Cellose, behaviour of, towards enzymes 

(FIscHER and ZEMPLEN), A., i, 302. 
diastatic decomposition of (BERTRAND 
and HoLpEreR), A., i, 212. 

Cellulose, assimilation of nitrogen with, 
as a source of energy (PRINGSHEIM), 
A., ii, 230 ; (Kocn), A., ii, 536. 

digestion of (v. Hoxsstin), A., ii, 877. 
in domesticated animals (SCHEUN- 

ERT), A., ii, 520, 521. 
and methods of estimating (Lou- 
RISCH), A., ii, 1083. 

decomposition of, in the cecum of the 
horse (v. HogssLIN and LEssER), 
A., ii, 626. 

destructive distillation of (ERDMANN 
and ScHAEFER), A., i, 718. 

solubility of, in the saliva of the sheep 
(ScHEUNERT), A., ii, 521. 

acetylation of (SCHWALBE), A., i, 224. 

degradation of (SCHWALBE and 
Scuuz), A., i, 301. 

hydrolysis of, with hydrofluoric acid 
(VILLE and MrstreEzat), A., i, 301, 

nitration of (SAPOSCHINKOFF), A., i, 
156 ; (CRANE and Joyce), A., i, 364; 
(Prest), A., i, 464. 

conversion of, into sugar (Ost and 
WILKENING), A., i, 364. 

nitrous esters of (NIcOLARDOT and 
CHERTIER), A., i, 818. 

estimation of (ScHEUNERT and 
LétscH), A., ii, 464; (GRIMMER 
and ScHEUNERT; DMocHOWSKI 
and ToLuEns), A., ii, 554, 555. 

apparatus for estimation of (GREGOIRE 
and CaRPIAUX), A., ii, 661. 

Celluloses, (OECHSNER DE CONINCK and 

RAYNAUD), A., i, 654. 

Cement, Portland, hydration and con- 
stitution of (KEISERMAN), A., ii, 
848. 

adsorption of (CO,”) ions by (D’Ans), 
A., ii, 218. 

Cephalopods, chromatophores of (Hor- 
MANN), A., ii, 523. 

Ceramic industry, advances 
(PUKALL), A., li, 780. 

Ceramium rubrum, phycoerythrin and 
phyeocyanin from (KYLtn), A., i, 866. 

— (LoENING and THIERFELDER), 
-5 i, 760. 

Cerebrosides and phosphatides, properties 

of a mixture of, compared with those 
of protagon (CRAMER), A., i, 296. 


in the 
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Cerebrospinal fluid, pituitin in (CusHING 
and GortscH), A., ii, 1089. 
secretion of, action of the choroid 
plexuses on (Dixon and HALLI- 
BURTON),A., ii, 522. 
pathological, choline in (KAuFF- 
MANN), A., li, 636. 

Ceric compounds. See under Cerium. 

Cerite, volumetric estimation of cerium 
in (MerzcER and HEIDELBERGER), 
A., ii, 656, 

Cerium, action of, on the frog’s heart 

(Minks), A., ii, 525. 
Ceric, mono- and dihydrogen arseuates 
(BARBIERI and CALZzoLARI), A., 
ii, 779. 
selenite (BARBIERI and CALZOLARI), 
A., ii, 779. 

Cerium phenoxides, preparation of 
(CHEMISCHE FABRIK AUF AKTIEN 
vorM E. ScHERING), A., i, 164. 

Cerium, separation of, from the other 

cerium earths (BROWNING and Ros- 
ERTS), A., ii, 159. 

volumetric estimation of, in cerite and 
monazite (METZGER and HEIDEL- 
BERGER), A,, ii, 656. 

Chalcophyllite from Bisbee, Arizona 
(PaLAcHE and Merwin), A., ii, 
47. 

Chalybite from Croatia (TuGan), A., ii, 
966. 

Charcoal, absorption of gases by (Hom- 

FRAY), A., li, 771, 1041; (TrToFF), 
A., ii, 1041. 

adsorption of solutions by (ScHMrDT), 
A., ii, 1041. 

radium content of varieties of (SATTER- 
LEY), A., ii, 1025. 

cocoanut, absorption of radium emana- 
tion by (SATTERLEY), A., ii, 921. 

Cheese, estimation of lactic acid in 

(Suzuki and Harr), A.,, ii, 81. 

Cheddar, volatile fatty acids and 
esters in (Suzuki, Hastings, and 
Hart), A., ii, 738. 

Cheirolin, synthesis and degradation of 
(SCHNEIDER), A., i, 658. 

Chelerithrine periodide (K6zN1=wsk]), 
A., i, 875. 

Chemical action. 
chemical. 

Chemical composition, constitution and 

configuration of organic substances, 
relation between the crystal struc- 
ture and the (BARLOW and Pope), 
T.,. 2808; P., 261. 
constitution and change of volume, 
relation between (Dawson), T., 
1896; P., 202. 
and refractive power (SMEDLEY), T., 
1475; P., 148. 


See under Affinity, 
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Chemical constitution, dependence of | 


rotatory power on (PICKARD and 
Kenyon), P., 336. 

and phototropy, relation between 
(Graziani), A., i, 777; (PADOA 
and GRAZIANI), A., i, 778. 


and absorption spectra, relation | 


between (BALY, Tuck, and Mars- 


DEN), T., 571, 1494; P., 51, 166. | 


and ultra-violet fluorescence of cyclic 


compounds (Ley and v. ENGEL- | 


HARDT), A., ii, 813. 
determination of, by optical methods 
(AUWERS and Solna a. 
ii, 365, 367. 
of certain halogen compounds, the 


relation between reactivity and | 


(CLARKE), T., 416; P., 26. 
and physiological action of alcohols 
and acids (Lozs), A., ii, 147. 
and heats of combustion of unsatur- 
ated compounds, relation be- 
tween (AUWERS and Rors), A., 
ii., 485, 585. 
Chemistry, physical, lecture experiments 
in (GRASSI), A., ii, 196. 
Cherry, black. See Prunus serotina. 
Chitin, use of, in dialysis (ALSBERG), A., 
ii, 693. 
Chitosan sulphate (Lowy), A., i, 123. 
Chiora perfoliata, gentiopicrin in (BourR- 
QUELOT and BrIDEL), A., ii, 234. 
Chloral, formation of dichloroacetic acid 
from (K6r1z), A., i, 151. 
hydrate, action of bases on (ENKLAAR), 
A., i, 299. 
dibenzoate( WEGSCHEIDER andSpArH), 
A., i, 155. 
Chloralaniline, condensation of primary 


aromatic amines with (JORDAN), A., | 


i, 664. 
Chloraloses (HANRIOT), A., i, 95. 
Chlorates. See under Chlorine. 


Chlorine, atomic weight of (RICHARDS | 


and WILLARD), A., ii, 292. 


electrolytic, use of, for the production | 
of hydrochloric and sulphuric acids 


(Coppaporo), A., ii, 197. 
and hydrogen, interaction of (CHAP- 


MAN and MacMAnon), T., 845; P., | 


58, 93. 


content in the human organs (MAGNUs- | 
| Chlorine, electrolytic estimation of, in 


Levy), A., ii, 426. 


the system sulphur dioxide and (Smits | 


and DE Mooy), A., ii, 1049. 
substitution of, by bromine, with refer- 


ence to the permeability of the blood- | 


corpuscles (BONNIGER), A., ii, 421. 
modified apparatus for absorption of 
(McCrea), A., ii, 344. 
action of, on metallic oxides (MICHAEL 
and Murpny), A., ii, 1068. 
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Chlorine dioxide, inhibitory effect of, on 
the interaction of hydrogen and 
chlorine (CHAPMAN and MacMa- 
HON), P., 58. 

Hydrochloric acid (hydrogen chloride), 
transport number of (RIESENFELD 
and REINHOLD), A., ii, 14. 

apparatus for electrolysis of (Dixon 
and Taytor), T., 374; P., 25. 

and sulphuric acid, use of electro- 
lytic chlorine for the production 
of (Coppaporo), A., ii, 197. 

influence of water on the avail- 
ability of, in alcoholic solution 
es and PARTINGTON), 
‘hey a0. 

addition of, to substituted anilines 
at low temperatures (v. Korczyn- 
SKI), A., i, 550. 

absorption of, by animals (LEHMANN 
and Burck), A., ii, 982. 

action of, on  p-benzoquinone 
(MicHAEL and Coss), A., i, 
748. 

Chloric acid, reduction of (ENFIELD), 

Beg S641; P., S81. 
Chlorates, behaviour of, towards reduc- 
ing agents (VITALI), A., ii, 496. 
detection and estimation of, in nitres 
and gunpowders (FAGEs VIRGILI), 
A., Ti, 347. 

estimation of, in the presence of 
nitrates and chlorides (Das), A., 
ii, 238, 448. 

Perchloric acid, preparation of 

(MatHERs), A., ii, 287. 

formation of esters of (HOFMANN, 
ZEDTWITZ, and WAGNER), A., 
i, 3. 

oxonium (HOFMANN, METZLER, and 
LecHER), A., i, 187. 

behaviour of, towards reducing 
agents (VITALI), A., ii, 496. 

relation between constitution and 
behaviour towards water of (Hor- 
MANN, Roth, Hésonip, and 
METZLER), A., i, 818. 

organic esters of (HOFMANN, METZz- 
LER, and Hésotp), A., i, 370. 

estimation of, by means of titanous 
salts (RorHMuND and Bure- 
STALLER), A., ii, 68. 


hydrochloric acid (Goocn and 
Reap), A., ii, 67 ; (GoLpBaum and 
SmirH), A., ii, 1107. 
free, gravimetric estimation of, by 
means of metallic silver (PERKINS), 
A., ii, 542. 
Chloroamine reactions (Cross, BEVAN, 
and Bacon), T., 2404; P., 248. 
Chloroauric acid. See under Gold. 
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Chloro-compounds, aromatic, secondary, 
action of aluminium chloride on 
(LAvAUx and LomBarRD), A., i, 548. 

Chloroform, electrochemical preparation 

of (WAsER), A., i, 213. 

action of the electric discharge on, in 
the — of en (BEssoN 
and FourNIER), A., i, 349. 

absorption of, by man and animals 
(LEHMANN and Hasrcawa), A., ii, 
982. 

decomposition Fa in the organism 
(NicLoux), A., ii, 687, 735. 

action of, on lipoids (CALUGAREAND), 
A., li, 1049. 

vapour, extraction of, from the air and 
its estimation (Nictovx), A., ii, 756. 

alcohol and ether, com arison of the 
effects of, on vane 
(WALLER and Symgs), A., ii, 432. 

Chlorogenic acid, occurrence and detec- 
tion of, in plants (CHARAUX), A., ii, 991. 

Chloronitratohydrin “9 wee ZEvT- 
witz, and WAGNER), A., i, 2. 

Chloroperchloratohydrin wr ee a 
ZEeDtWwitz, and WaGNER), A., i, 3. 

Chlorophyll (WILLSTATTER, HocHEpER, 

and Ernst), A., ii, 150; (WILL- 
STATTER and ASAHINA), A., i, 499. 
action of alkalis on (WILLSTATTER 
and FrirzscHe), A., i, 126. 
estimation of, in plants (MALARSKI 
and MARcHLEwskK!), A., ii, 362. 

Chlorophyll group (MALARSKI and 
MARCHLEWSKI), A., i, 692, 865; ii, 
362. 

Chlorophyllan (MALARSKI and MaRcH- 
LEWSK!), A., i, 692, 865. 

alloChlorophyllan (MALARSKI 
MARCHLEWSE]), A., i, 692. 

Chlorophyllin, trimethyl a (WILL- 


and 


STATTER and FRITzscHE), A., i, 128. 
Chlorophyllpyrrole (MaLaRsKI and 
MARCHLEwSsKI!), A., i, 692. 


Chlorothiocarbonic acid, methyl ester 
(DELEPINE), A., i, 612. 
Chocolate, estimation of fat in (Procu- 
Now), A., ii, 556. 
estimation of xanthine bases in 
(ProcHNow), A., ii, 166. 
aw (TscHUGAEFF and Fomrn), 
-» 1, 734. 
origi and destiny of, in animals 
LLIs and GARDNER), A., ii, 58; 
aceon and GARDNER), A., ii, 970. 
inhibition of hemolytic agents by 
(Ros—ENHEIM and SHAw-Mac- 
KENZIE), A., ii, 517. 
excretion of, by the cat (ELLIs and 
GARDNER), A., ii, 58. 
secretion of, in human bile (Bac- 
MEISTER), A., ii, 792. 
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Cholesterol ester, polarisation phe- 
nomena in liquid crystals of 
(GrEskL), A., ii, 371. 

and its esters, amount of, in the 
normal and atheromatous aorta 
(WinpAvs), A., ii, 733. 

esters in the human epidermis (SAL- 
KOwSsK]I), A., ii, 142. 

and its esters, estimation of, in 
kidneys (WINDAUS), A., ii, 462. 


esters of the horny layer (UNNA and 
GoLoDETz; SALKowskI), A., ii, 


630. 

esters, presence of, in the liver 
(Konno), A., ii, 791. 

xanthogen reaction applied to 
(TscHUGAEFF and GASTEFF), A., i, 
31. 

isoCholesterol, and its derivatives 
(MorgEscuI), A., i, 670. 

Cholesterol group (MENozzI_ and 
MorescuH!), <A., i, 254, 817; 
(Morzscui), A., i, 670. 


| Cholesteryl salicylate, crystalline form 


of (ARTINI), A., i, 620. 
a-bromoisohexoate, isobutyrate, iso- 
valerate, laurate, palmitate, and 
stearate (ABDERHALDEN and 
KautzscH), A., i, 253. 


a-bromoisovalerate, preparation of 
(CHEMISCHE WERKE VORM. Dr. 
HeErnricuH Byk), A., i, 31; oy gt 
HALDEN and Kavrzscu), A a 


253. 
Cholesterylene (TscHUGAEFY and 
GASTEFF), A., i, 31 


a- and §-Cholesterylene (TscHUGAEFF 
and Fomin), A., i, 480 
LS (TsCHUGAEFF 
and Fomrn), A., i, 734. 
Cholesterylxanthic acid, methyl ester 
(TSCHUGAEFF and GASTEFF), Yo 
31. 
ethyl and propyl esters (TSCHUGAEFF 
and Fomrtn), A., i, 734. 

Cholic acid, distillation products of 
(v. Firra and Lenk K), A., i, 606. 
Choline, occurrence of, in drugs con- 

taining caffeine and theobromine 


(PoLsTORFF), A., ii, 234. 
occurrence of, testicles of ox 
(ToTAnt), A., 879. 


preparation of, ‘aa its acetate, sul- 
phate and dihydrogen phosphate 
(RENSHAW), A., i, 226. 

amount of, in animal tissues (K1no- 
SHITA), A., ii, 631. 

in pathological cerebro-spinal fluid 
(KAUFFMANN), A., ii, 636. 

pure, action of, on blood- 1% 
(ABDERHALDEN and MiLiER), A 
ii, 530, 725. 
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Choline, physiological action of (MENDEL | 


and UNDERHILL), A., ii, 735; 
(MULLER) A., ii, 881. 

detection of (KAUFFMANN and Vor- 
LANDER), A., i, 822. 

estimation of, in edible fungi (Pots- 
TORFF), A., ii, 234. 

salts, bactericidal properties of (REN- 
sHAW and ATKINs), A., ii, 332. 

Choline perchlorate (HoFMANN, RorH, 
H6soLp, and Merzuer), A., i, 818. 

Chondroitinsulphuric acid (Konno), A., 
i, 600. 

Choroid plexuses, action of, on the 
secretion of cerebro-spinal fluid (Dixon 
and HALLIBURTON), A., ii, 522. 

Chromatophores of cephalopods (Hor- 
MANN), A., ii, 523. 

Chrome iron ore, estimation of chromium 
in (MULLER), A., ii, 159. 

Chromic salts. See under Chromium. 

Chromium, magnetic properties of (WEIss 

and Onn&s), A., ii, 388. 
anodic behaviour of (KUESSNER), A., 
ii, 927. 
cation, hydrolysis of salts of the 
(PovARNIN), A., ii, 412. 
Chromium salts, relations between con- 
stitution and absorption spectrum of 
(Byx and Jarre), A., ii, 3. 
Chromic chloride(BsERRUM), A., i, 856. 
preparation of anhydrous(MovurRELo), 
A., ii, 1072. 
Chromous chlorides (KNicHT and 
Ricu; Knienr), P., 47. 
Polychromates of the heavy metals 
(GROGER), A., ii, 299. 
Chromopolysulphuric acids, colloidal 
character of the (MarrfNnez- 
Strrone), A., ii, 617. 
Chromium triammine salts (WERNER), 
A., ii, 961. 
Chromi-aquo-triammines (RIESENFELD 
and SEEMANN), A., ii, 40. 
Chromium, separation of manganese and 
(Fatco), A., ii, 76. 
gravimetric estimation of (ScHOELLER 
and ScuHravurTH), A., ii, 77. 
estimation of, in chrome iron ore 
(MuLLER), A., ii, 159. 
estimation of, by means of potassium 
ferricyanide (fasseun), A., ii, 902. 
Chromoisomerism of azophenols (HANT- 
zscH), A., i, 790. 
of nitroanilines (HANTzscH), A., i, 
475, 727. 

Chromous chlorides. See unaer Chrom- 
ium. 

Chrysophanic acid (OrsTERLE and Jo- 

HANN), A., i, 860 
dimethyl ether (TUTIN and CLEWER), 
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Chrysoquinone perchlorate (HOFMANN, 
Rotu, Hésoxtp, and METZLER), A., i, 
819. 

Chymosin. See Rennin. 

Cimicifuga racemosa, chemical examin- 
ation of the rhizome of (FINNEMORE), 
A., ii, 801. 

Cinchona alkaloids (RABE, KuLicA, Mar- 

SCHALL, NAUMANN, and RUSSELL), 
w., 3, S87. 

solubility of, and their salts in water 
(SCHAEFER), A., i, 418. 

action of, on muscle (VELEY and 
WALLER), A, ii, 55. 

leaves, alkaloidal content of (VAN 
LEERsUM), A., ii, 992. 

Cinchonic acid, syntheses of (ScHIFF), 
A., i, 134; (BorscHe), A., i, 189. 

Cinchonicine (cinchotoxine), constitution 
of (Comanpucci), <A., i, 582, 
583 


8-Cinchonine ethiodide, action of Grig- 
nard’sreagent on (FREUND and MAYER) 
A., i, 182. 

Cinnabar, estimation of,in rubber (FRANK 
and BIRKNER), A., ii, 244. 

Cinnamaldehyde-p-bromophenylhydraz- 
one (AUWERS and Voss), A., i, 70; 
(GRAZIANI), A., i, 778. 

Cinnamaldehyde-m-tolylhydrazone 
(Papoa and GRAZIANI), A., i, 136. 

Cinnamaldehyde-1:2:4- and 1:3:4-xylyl- 
hydrazone (PADOA and GRAZIANI), 
A., i, 509. 

Cinnamaldehyde-1:3:5- and 1:4:5-xylyl- 
hydrazones (PADOA and GRAZIANI), 
‘A, ly 140s 

Cinnamic acid, transformation of, into 
storax-cinnamic acid (ERLENMEYER 
and HiteenporrF®), A., i, 383. 

Cinnamic acid, o-acetylamino-, and o- 

diacetylamino- (HELLER and TiscH- 
NER), A., i, 597. 

aB-dibromo-o-nitro- (HELLER and 
TISCHNER), A., i, 37. 

a-chloro-3:4-dihydroxy- (CLARKE), T., 
897 ; P., 96. 

m-chloro-a-benzoylamino-, and its lact- 
imide (FLATOW), A., ii, 321. 

p-chloro-a-benzoylamino-, and its lact- 
imide (FRIEDMANN and MAASB), 
A., ii, 794. 

Cinnamic acid, detection of, in wine (Vv. 

DER HEIDE and JAKoB), A., ii, 359. 

separation of benzoic acid and (DE 
Jone), A., ii, 81. 

Cinnamic acids (ERLENMEYER and HIL- 

GENDORFF), A., i, 320. 

— spectra of (SroBBE), A., ii, 
247. 

isomeric (BITLMANN and BsERRUM),A., 
i, 346, 


Cinnamic acids, synthetical and from 
storax, differences between (RIIBER 
and GOLDSCHMIDT), A., i, 174. 

allo- and iso-Cinnamic acids (LIEBER- 
MANN and TrucksAss), A., i, 36, 175. 

Cinnamomum tamala leaf oil (ScHIM- 
MEL & Co.), A., i, 329. 

Cinnamoylbenzanilide 
Hesse), A., i, 3il. 

2-Cinnamoyl-5-methoxyphenoxyacetic 
acid, and its ethyl ester (ABELIN and 
v. KosTANEcKI), A., i, 631. 

Cinnamoylformic acid, 0-nitro-, ethyl 


(Mumm and 


ester, oxime and cis- and _ trans- 
a on gg (HELLER and 
WEIDNER), A., i, 558. 


0- Cinnamoyloxybenzoie anhydride (E1N- 
HORN), A., i, 741. 

o-Cinnamoyloxybenzoylearbonic 
ethyl ester (ErNHOoRN), A., i, 741. 

p- Cinnamoyloxyphenylallylearbamide 
(GESELLSCHAFT FUR CHEMISCHE IN- 
DUSTRIE IN BASEL), A., i, 739. 

m- and p-Cinnamoyloxyphenylcarbamide 
(GESELLSCHAFT FUR CHEMISCHE IN- 
DUSTRIE IN BASEL), A., i, 739. 

o- and p-Cinnamoyloxyphenylurethane 
(GESELLSCHAFT FUR CHEMISCHE IN- 
DUSTRIE in BASEL), A., i, 739. 

y-Cinnamoyl-£-phenylpropane-aa-dicarb- 
oxylic acid, ethyl ester (Borscus), 
A., i, 683. 

y-Cinnamoyl- vk we 
(BorscHe), A., i, 683. 

Cinnamyl bromide (RUPE and Buren), 

A., i, 161 ; (CLARKE), T., 428. 
chloride and its dibromide (DUPONT 
and LABAUNE), A., i, 185. 
5-Cinnamylene-3-isohexylrhodanic acid 
(Katuza), A., i, 131. 

Cinnamylidene dibenzoate (WEG- 
SCHEIDER and SpATH), A., i, 156. 

eee acid (WotF), 

i, 736 

Cinnamylidenemethyl benzyl ketone 
(ScHoLTz and MEYER), A., i, 562. 

Cinnamylidenemethyl p-methoxyphenyl 
ketone and its derivatives (SCHOLTz 
and Meyer), A., i, 562. 

Cinnamylidenemethyl a-naphthyl ketone 
and its oxime (ScHOLTZ and MEYER), 
A., i, 562. 

a- Cinnamylidenemethyl nonyl ketone, 
and its derivatives (ScHoLTz and 
MEYER), A., i, 562. 


acid, 


acid 


Cinnamylidenepyruvic acid, sodium salt 
of oxime of (CrusA and BERNARDI), 
A., i, 684. 

Circulation, action of ether on (EMBLEY), 
A., ii, 228. 

a ine,” assay of (HEGLAND), 


A., ii, 
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Citraconic anhydride, rate of hydration 
of (Kivett and Sipewick), T., 1677 ; 
P., 200. 

Citraconimidemonoxime (PILoTy and 
QuITMANN), A., i, 133. 

Citral, oxide (PRILESCHALEFF), A., i, 86. 

B-cycloCitral, oxime and semicarbazone 
of (ALESSANDRI), A., i, 753. 

Citric acid, production of, by Citromyces 

(Mazz), A., ii, 60. 

by fungi (WEHMER), A., ii, 61. 

ammonium salt, solubility of calcium 
salts in solutions of (RINDELL), A., 
ii, 294. 

calcium salts of, and their hydrolytic 
changes (PARROZZANI), A., ii, 396. 

potassium cupric salts of (PICKERING), 
E., Weer 2 Fay ee 

di-m-nitroaniline salt (TINGLE and 
BurKk), A., i, 22. 

Citric acid, estimation of, in lemon juice 
and in citrates (Spica), A., ii, 1120. 
Citronellal, oxide (PRILESCHAKEFF), 

A., i, 86. 

Citruilo (PowER and Moors), T., 102; 

fr 


Orie leaves, isolation of stachydrine 
and 4 ‘bases from (ScHULZE and 
TRIER), A., ii, 743. 

Citryltris-m- nitroanilide (TINGLE and 
BurRKE), A., i, 22. 

Clay, adsorption by (RoHLAND), A.,ii, 104. 

Clays, adsorption of (CO,”) ions by 
(D’Ans), A., ii, 213. 

Stassfurt salt, composition of (Marcus 
and BritTz), A., ii, 968. 
analysis of (HANcocR), A., ii, 457. 

Clover, carnation. See Trifoliwm incar- 

natum. 
red. See Trifoliwm pratense. 
Soola. See Hedysarum coronarium. 

Coagulation of blood and lymph, function 
of calcium in the (STASSANO and 
Davumas), A., ii, 514. 

Coal, spontaneous ignition of (GALLE), 
A., ii, 1097. 

Coal, action of air on (MAHLER), 
607 ; (MAHLER and DENET), 
1060. 

the volatile constituents of (BuRGEss 
and WHEELER), T., 1917; P., 210. 
containing clays, analysis of (LIssNER), 


A., ii, 
A., ii, 


A., ii, 156. 
estimation of sulphur in (Parr, 
WHEELER, and BEROLZHEIMER), 
A., ii, 544. 


Coal tar, constituents of (ScHuULTz and 
SZEKELY), A., i, 724 
Cobalt alloys, electromotive forces of 
(DucELLIEZ), A., ii, 181. 
with gold (WAHL), A., ii, 299. 


with silver (DUCELLIEz), A., ii, 716, 


il, 1320 


Cobalt salts, magnetic susceptibilities of 
(FINKE), A., ii, 179. 
Cobalt perchlorate (SALVADoRI), A., ii, 
960 . 


nitrites, change of cobaltous nitrite 
into cobaltic nitrite (SuzuxKI), T., 
726; P. 27. 

Cobaltinitrites, note on the (CUNNING- 
HAM and PERKIN), P., 142. 

oxide, heat of formation of, and 
heat of combination of, with sodium 
oxide (MIxTER), A., ii, 828. 

tricarbonyl (Monp, Hurtz, and 
Cowap), T., 805; P., 67. 

potassium thiocyanate, absorption 
spectra of, in organic solvents 
(v. ZAWIDSKI), A., ii, 562. 

Cobaltammine salts (WERNER), A., ii, 
857 ; (SALVADORI), A., ii, 959. 

Cobalt dihexamethylenetetramine thio- 
cyanate (CALZOLARI), A., i, 614. 

Cobalt, electrolytic separation of nickel 

and (BRUYLANTs), A., ii, 1114. 

reactions of (ALVAREZ), A., ii, 
454, 

detection of, by means of naphthenic 
acid (CHARITSCHKOFF), A., ii, 
549. 

electrolytic estimation of (BRUYLANTS), 
A., ii, 77. 

direct titration of (Rupr and PrEnn- 
ING), A., ii, 458. 

volumetric estimation of (JAMIESON), 
A., ii, 658. 

and nickel, analysis of (WERNER), A., 
ii, 352. 

electrolytic separation of (ALVAREZ), 
A., ii, 657 

Cobalthydrazine perchlorate (SALVA- 
DORI), A., ii, 960. 
Cobalto-calcite, from Capo Calamita, 

Elba (MILLOSEVIcH), A., ii, 221. 

Cobaltous and Cobaltic nitrites. See 

under Cobalt. 

Cobra poison. See Poison. 

Cocaine, increase of susceptibility to 
adrenaline ow by (FROHLICH 
and Lorw1), A., ii, 228. 

and stovaine, comparative action of 
(VELEY and WALLER), A., ii, 
228. 

Cocaine perchlorate a Rota, 
H6soip, and MrerTz.eEr), A., i, 819. 
Cochenillic acid, and its methyl ¢ ester, 
methyl ethers of (DimrortH), A., i, 

488, 
Cocoa, estimation of fat in (PRocHNOW), 
A., ii, 556 
estimation of xanthine bases in 
(ProcHnow), A., ii, 166. 
Cocoanut oil, constituents of (HALLER 
and LassrEvR), A., i, 808. 
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Cocoanut oil, estimation of, in a mixture 
with butter fat (CAssEL and Grr- 
RANS), A., ii, 1008. 

and butter, composition of (HALLER 
and Lassigur), A., i, 355 
Codeine, estimation of, in opium (VAN 
DER WIELEN), A., ii, 558. 
hydroxy-, and its salts (Dopplr and 
LAUDER), P., 339. 
Coerulignone diperchlorate (HOFMANN, 
METZLER, and Hoso.p), A., i, 370. 
Coffee (GorTNER), A., ii, 440. 
estimation of caffeine in (BURMANN), 
A., ii, 468; (VircHow), A., ii, 
1011. 
green, cardiovascular effect of, com- 
pared with that of caffeine (PAcHOoN 
and Perrot), A., ii, 735. 
Cohesion pressure (TRAUBE), A., ii, 397, 
590. 


Coke, action of, on solutions of ferric 
chloride (TINGLE), A., ii, 416. 
estimation of carborundum in (Wpowr- 
SZEWSKI), A., ii, 1113. 
Colchicine, toxicological detection of 
(FUHNER), A., ii, 1011. 
Collains, action of carbon disulphide on 
(SapIKoFF), A., i, 211. 
Colloidal chemistry (v. WEIMARN), A., 
ii, 940. 
precipitates, collection of(LIEBSCHUTZ2), 
A., ii, 1118. 
precipitation, and adsorption (Mora- 
wiTz), A., ii, 591. 
reaction, nature of (Moore and Bic- 
LAND), A., ii, 318. 
solutions, production and stability of 
(v. WEIMARN), A., ii, 835. 
method of obtaining (v. WETMARN 
and Kagan), A., ii, 940. 
preparation of, by the disintegration 
of metals by ultra-violet light 
(SvEDBERG), A., ii, 23. 
filtration of (ScHoEpP), A., ii, 1049. 
of metals, preparation of stable 
(SzRono), A., li, 776. 
of metals exposed to ultra-violet 
light and Roéntgen rays (SvED- 
BERG), A., ii, 277. 
validity of the Boyle-Gay-Lussac 
laws for (SvEDBERG), A., ii, 772. 
heat of coagulation of (DOERINCKEL), 
A., ii, 269. 
state (ROHLAND), A., ii, 941. 
chemical dynamics and the (REYCH- 
LER), A., ii, 104. 
and crystalline states, coexistence of 
(ScHADE), A., ii, 835. 
Colloids, theory of (Ductavx), A., ii, 
108 


refractive index of (Frei), A., ii, 
365. 
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Colloids, osmotic pressure of (BiLTz, 
v. VEGESACK, and STEINER), A., ii, 
693. 

diminution of conductivity by (FREI), 
A., ii, 177. 
changes i in the physical conditions of 
(PauLI and Hanpovsky), A., i, 
344 ; (HANDOvSKY), A., i, 646. 
coagulation of (VOLSCHIN), "A. » li, 1048. 
purification of, by dialysis (Zsie- 
MONDY and Hever), A .» li, 942. 
influence of, on the solubility of gases 
in water (FINDLAY and CREIGHTON), 
T., 536; P., 44. 
cataphoresis of (IscovEsco), A., i, 290. 
function of electrolytes in the dialysis 
of (Bittz and v. VEGESACK), A., 
ii, 22. 
importance of adsorption for ~ 
precipitation of (FREUNDLICH), A., 
li, 692. 
formation of concretions in the separa- 
tion of emulsion (SCHADE), A., ii, 
835. 
action of radium emanation on 
(JORISSEN and WovupstTRA), A., ii, 
1024. 
and crystalloids, effect of injection of, 
po blood, urinary excretion and 
push (PucuixrsE), A., ii, 637. 
in urine, and the solubility of uric 
acid (LicHTwitTz), A., ii, 430. 
chemistry of, in wdema (FISCHER), 
A., ii, 329. 
organic, influence of stereochemical 
configuration on certain physico- 
chemical properties of (BUGLIA and 
Karczac), A., ii, 52, 139. 
Colocynth, constituents of (PowER and 
Moore), T., 99; P., 3. 

Colophanites (Lacrorx), A., ii, 720. 

Colophony, American (LEvy), A., i, 
ie 


French, examination of (LESKIEWICz), 
A., i, 402. 

Colorimeter, for measurements in physio- 
logical chemistry (AUTENRIETH and 
KoENIGSBERGER), A. ii, 910. 

Colour, and absorption spectra of sulphur 
compounds (PuRVISs, JONES, and 
TASKER), T., 2287; P., 284. 

and constitution (WERNER), A., i, 
20; (PiccarD), A., i, 66; (Os- 
TROMISSLENSKY), A., i, 161. 

of azo-compounds (HEwitr and 
THOLE), T., 511; P., 54. 

of diazonium salts (MoRGAN and 
" remtisa T., 2557; P., 

3. 

of unsaturated ketones (STOBBE and 

HakErrTeEt), A., i, 43; (STOBBE 


and SEIDEL), A., i, 45. 
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Colour and hydration (Poma), A., ii, 487. 
of solutions of nitrophenols (ScHAR- 
win), A., ii, 396. 
assumed by colourless solutions of 
coloured substances (GERNEZ), A., 
ii, 853. 
of flowers, influence of aluminium 
salts on (Vouk), A., ii, 62. 
Colour bases, velocity of the transforma- 
tion of, into carbinol bases (MULLER), 
A., i, 868. 

Coloured salts and acids, optical inves- 
tigation of the chromophores of 
(Hantzscu), A., ii, 370. 

solutions, rotatory power of (GRoss- 
MANN and Logs), A., i, 372. 

Colouring matter, C,,H,,0,.N;, from 
4-keto-2- benzyl- 4:5-dihydroglyoxal- 
ine and isatin (FINGER po ZEB), 
A., i, 591. 

a natural substantive (PERKIN), T., 
220; P., 28. 
of tomatoes 

EscHEr), A., 

Colouring matter. 

acid. 

Colouring matters, photochemical phe- 
nomena in solutions of (WIEGERT), 
A., ti, 174. 

action of light on (GEBHARD), A., i, 
405. 

bleaching of, by light (ScHWEZOFF ; 
KUtMMELL), A., ii, 916. 

transport phenomena in solutions of 
(Vienon), A., ii, 483. 

osmotic pressure of solutions of (B1LTz, 
v. VEGESACK, and STEINER), A., ii, 
693. 

adsorption of (VicNoNn), A., ii, 692. 

acid, compounds of, with organic 
bases (RADLBERGER), A., i, 760. 


(WILLSTATTER and 
i, 330. 


See also Kermesic 


artificial, diffusion of (VicNon), A., ii, 
273. 

azomethineazo- (GREEN and SEn), T., 
2242; P., 248. 

insoluble, and fabrics (VIGNON), A., 
ii, 272. 

‘‘sulphide” (FRANK), T., 2044; P., 
218. 


sulphur (WICHELHAUS), A., i, 868. 
vat, advances in (BoHN), A., i, 405. 
Colouring matters, natural vegetable. 

See also :— 
Dura-santalin. 
Erythrodextrin. 
Phylloporphyrin. 
Trifolitin. 
Colour reactions (REICHARD), A., ii, 
746. 
Coltsfoot. See Tussilago farfara. 
Columbites, analysis of (CHESNEAU), A 
ii, 161. 
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Columbium, occurrence of, in Western 
Australia (Stmpson), A., ii, 1077. 
Combustion, laws of convergent 
(MzunreEr), A., ii, 407. 
organic, use of lead peroxide in 
(WEIL), A., ii, 242; (DENNSTEDT 
and Hasstsr), A., ii, 547. 
Combustion furnace, electric, for methane 
estimation (FRixs), A., ii, 904. 
Compesitors, antimony poisoning in 
(ScHRUMPF and ZABEL), A., ii, 986. 
Compressibility, alteration of, with the 
softening of an amorphous substance 
(CowPER and TAMMANN), A., ii, 20. 
coefficients of liquids (SucHopDsk!), 
A., ii, 823. 
curves, Andrews’ (Knot), A., ii, 187. 
en a convenient (HAHN), A., ii, 


Conductivity. See under Electro- | 


chemistry. 
Conifere, resin acids of the (EAsTER- 
FIELD and Brg), T., 1028; P., 7. 
waxes of (BoUGAULT), A., i, 297. 
Coniine, absorption spectra of, as vapour, 


liquid, and in solution (Purvis), T., | 


1035; P., 113. 
Connective tissue, digestion of (BAuM- 
STARK and CoHNHEIM), A., ii, 522. 
Connellite, from Bisbee, Arizona (Pa- 
LACHE and Merwin), A., ii, 47. 

Contraction, rhythmic, cause of the 
stoppage of, in a solution of pure 
sodium chloride (Lozrp and Was- 
TENEYS), A., ii, 1088. 

Convolvulinic acid, hydrolysis of 
(Vorotex), A., i, 274. 

Convolvulin, hydrolysis of (Vorodrk), 
A., i, 274. 

— oil (DEUSSEN and Haun), A., i, 


Copal, Accra (KAHAN), A., i, 690. 

Benin (KAHAN), A., i, 689. 

Loango (WILLNER), A., i, 497. 

Manila (Ricumonp), A., i, 690; 
(Brooks), A., i, 691. 

Sierra Leone (WILLNER), A., i, 498. 

Copper, ultra-red line spectrum of (RAN- 

DALL), A., ii, 1014. 

solid and fused, behaviour of, towards 
gases (SIEVERTS and KRUMBHAAR), 
A., ii, 851. 

solutions, electrolysis of (Dony- 
Hénav ir), A., ii, 209. 

spongy, as a reducing agent for nitro- 
derivatives (MAILHE and Murat), 
A., i, 830. 

and cadmium, formation of rubeanic 
acid in separation of (BrLTz and 
Butz), A., ii, 456. 

the system, iron, nickel and (VoGEL), 
A., ii, 616, 


| 
| 
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Copper alloys with aluminium, elec- 
trical properties of (BRONIEWSKI), 
A., ii, 128. 
with antimony (PARRAVANO and 
ViviAnt), A., ii, 779. 

with antimony and bismuth (ParRa- 
VANO and VIVIANI), A., ii, 852, 
956, 1068. 

with manganese, analysis of (Azza- 
RELLO), A., ii, 754. 

with mercury, electrochemical investi- 
gation of (RIcHARDS and GARROD- 
Tuomas), A., ii, 384. 

with nickel (Vicovroux), A., ii, 
182, 

with silver (Freup), A., ii, 851; 
(KURNAKOFF, PusHIN, and SEn- 
KOowskyY), A., ii, 925. 

with zine, conditions which determine 
the composition of electro-deposited 
(FIELD), A., ii, 38. 

Copper salts, selective aseptic action of 
(SPRINGER), A., ii, 739. 

Cupric salts, colour and ionisation 
of (Stpewick and Tizarp), T., 
957; P., 67. 

compounds of, with nitric oxide 
(Mancuort), A., ii, 956. 

Copper oxychloride, prevention of 
mildew by (CHUARD), A., ii, 443. 
sulphate and potassium iodide, velocity 
of reaction between (OLIVERI- 

ManpatA), A., ii, 490. 

Cuprous iodide, change of conduc- 
tivity of solid, in the light 
(RupDERT), A., ii, 253. 

equilibrium between and cupric salt 
and iodine in aqueous solution 
(Bray and MacKay), A., ii, 948. 

nitrate, compound of, with ammonia 
(SLOAN), A., ii, 852. 

Cupric ammonium arsenosomolybdates 
(EPHRAIM and Ferret), A., ii, 
301. 

tetrachromate (Gr6GER), A., ii, 300. 

oxide and hydroxide, affinity rela- 
tions of (ALLMAND), T., 603 ; P., 
55. 

Copper organic compounds :— 

Cupric diformaldi-sulphite, and its use 
as a fungicide (MALVEZIN), A., i, 
91. 

citrates (PICKERING), T., 1837; P., 
17 


tripyridinium and dihexamethylene- 
tetramine thiocyanates (CALZ0- 
LARI), A., i, 614. 

Copper, separation of, from cadmium and 
zinc, by means of ‘“‘ cupferron 
(HanvS and Sovxkup), A., ii, 899. 

new reaction for (UHLENHUTH), A., 11, 
898, 
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Copper, detection of, by means of 

naphthenic acid (CHARITSCHKOFF), 
A., ii, 549. 

precipitation of, by nitrosophenyl- 
npteuieesinatiianen and H6pTKE), 
A., ii, 550. 

indirect estimation of (Das), P., 180. 

electrolytic estimation of (BENNER), 
A., ii, 999 ; (BLASDALE and CRUEss), 
A., ii, 1112. 

estimation of, volumetrically (SAN- 
CHEZ), A., ii, 158. 

estimation of, as anhydrous cupric 
sulphate (REcouRA), A., ii, 899. 

rapid estimation of, in coarse metal 
(WINKLER), A., ii, 655. 

estimation of arsenic in (AZZARELLO), 
A., ii, 241. 

Coriander oil (WALBAUM and MU.uER), 
A., i, 184. 

Cork (v. ScumrpT), A., i, 540. 

Cornacea stolonifera, fruit of (DUNCAN), 
A., ii, 534. 

Cornin from Cornus florida (MILLER), 
A., i, 577. 

Corn rot, chemical and mycological 
studies on a (REED), A., ii, 744. 

Correction of numbers, rules 
(KoHLRAUSCH), A., ii, 403. 

Corresponding states (MrEyER), A., ii, 
186 ; (GOLDHAMMER), A.,, ii, 270. 

Corycavine, properties of, and its auri- 
chloride (GAEBEL), A., i, 501. 

Corycavinemethine, and its methiodide 
(GAEBEL), A., i, 502. 

Corydalis alkaloids (GADAMER), A., i, 
418. 

Corydalis aurea, base extracted from 
(HeEy1), A., ii, 441. 

Corydalis solida, bases extracted from 
(Heyv1), A., ii, 441. 

Cotarnine, synthesis of, and its auri- 
chloride and picrate (SaALway), T., 
1208; P., 98, 138. 

neoCotarnine and its hydrochloride, 
picrate and aurichloride (SALWAY), T., 
1217. 

Cottonseed oil, Halphen’s reaction for 
(ROSENTHALER), A., ii, 1128. 

Coulometer. See under Electrochemistry. 

Coumaran, 4:6-dibromo-2-hydroxy- 
(Frrzs and Moskopp), A., i, 332. 

Coumaran ketones, constitution of 
(MARSCHALK), A., i, 500. 

2-Coumaranone, 4:6-dibromo-, and 4:6- 
dibromo-l-oximino- (FRIES and 
Mosxkopp), A., i, 332. 

Coumaranonyl-3-indole, 1-(4:6)-dibromo- 
(FRIEs oa Moskopp), A., i, 332. 

p-Coumarie acid, methyl ester, benzoyl 
Sa of (PowER and SaLway), 

+» 235, 


for 
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Coumaric acid, 5-nitro-, ethyl ether, and 
ethers of its silver salt and esters 
(CLayton), T., 2108. 

Coumarin, preparation of (RAscHIG), A., 

i, 763. 

action of hydroxylamine on (FRANCES- 
CONI and CusMANO), A., i, 38. 

8-amino- (CLAYTON), T., 1352. 

3:6- and 6:8-dinitro-, 8-nitro- and 
6:8-dinitro-7-hydroxy- (CLAYTON), 
T., 1397, 1401. 

Coumarins, amino-, colour and constitu- 
tion of (CLAyToN), T., 13850; P., 169. 

Coumarinic acid, constitution of (CLAY- 
TON), T., 2102; P., 230. 

Coumarinic acid, 5-nitro-, silver salt and 

methyl and ethyl ethers of, and of 
its esters (CLAYTON), T., 2106. 

8-nitro-7-hydroxy-, and 6:8-dinitro- 
(CuiaytTon), T., 1407. 

Coumarone group (v. GRAFFENRIED and 
v. KosTaNEckK!), A., i, 630. 

Covellite, from Ouray Co., Colorado 
(THorNToN), A., ii, 418. 

Cranberry. See under Vacciniacee. 

Creatine, in cancerous tumours (SAIK1), 

A., ii, 146. 

formation of, in muscle (PEKELHARING 
and v. HooGENHUYZE), A., ii, 324 ; 
(v. Hoocennuyze), A., ii, 428. 

occurrence of, in diabetic urine 
(KRAUSE and CRAMER), A., ii, 793. 

excretion in birds(PaTon), A., ii, 328. 

excretion of, in diabetes (KRAUSE), 
A., ii, 982. 

parenterally administered, excretion 
of, in mammals (PEKELHARING and 
v. HooGEennvyze), A., ii, 1091. 

Creatinine (Rona), A., ii, 909. 
in cancerous tumours (SAIKI), A., ii, 

146. 

in muscle and blood-serum (SHAFFER 
and REINoso), A., ii, 731 

in urine, effect of the electric bath 
treatment of the insane on (WALLIS 
and GooDALL), A., ii, 636. 

separation of, from meat extracts 
(Micko), A., ii, 557. 

Crenilabrine (KossEt), A., i, 906. 

p-Cresol, 2-bromothio- (ZINCKE and 

FROHNEBERG), A., i, 315. 

sulphide, and nitro- (GazDAR and 
Smites), T., 2250. 

m-sulphoxide and its dibenzoyl deri- 
vative, and nitro-, and its sodium 
salt (GAZDAR and SMILEs), T., 2248. 

o-Cresolarsinic acid, amino-, and nitro- 

(FARBWERKE VoRM. MEISTER, LUcIvs, 

& Brinine), A., i, 804. 

p-Cresol-5-sulphonic acid, 3-amino-, and 
3-nitro-, ammonium salts (SCHULTZ 

and Léw), A., i, 552. 
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Cresotinglyoxyldicarboxylic acid, 
methyl ester, methyl ether of, and its 
phenylhydrazone (Dimrorn), A., i, 
488. 


Critical constants and certain quantities 
connected with capillarity, relations 
between (KLEEMAN), A., ii, 22. 

solution temperature, properties of 
solutions at (ScHUKAREFF), A., ii, 
192. 

temperature, solubilities below and 
above the (Tyrer), T., 621; P., 
62. 

tem peratures and densities, calculated 
by means of theory of corresponding 
states (GOLDHAMMER), A., ii, 270. 

Crotonaldehyde, bimolecular polymeride 
of constitution of (DELEPINE), A., i, 
218. 

Crotonaldehyde, a-bromo-, preparation 
of (VIGNIER), A., i, 461. 

Crotonic acid, decomposition of, by 
heating with ammonia (FicHTER and 
LABHARDT), A., i, 89. 

Crucible, new platinum lid 
(GUTBIER), A., ii, 343. 

— supports for (ARNDT), A., ii, 

47. 


for 


Crucifere, utilisation of tricalcium phos- 
phate by (RAVENNA and ZAMORANI), 
A., ii, 741. 

Cryoscopic behaviour of pairs of sub- 

stances (MASCARELLI and MusatTTy), 
A., ii, 390. 

determinations in concentrated solu- 
tions (BAUD), A., ii, 268. 

determinations at low temperatures 
(BECKMANN, WAENTIG, and NIEs- 
CHER), A., ii, 581. 

investigations of organic mixtures and 
additive compounds (BuGuEr), A., 
i, 105. 

point of solution, use of cooling curves 
in determining the (Movin), A., 
ii, 825. 

— Japonica oil (K1muRA), A., 
i, 53. 

Cryptomeriol, and its xanthic 
(Kimura) A., i, 54. 

isoCryptomeriol (Kimura), A., i, 54. 

Cryptopine, and its salts (ProrrT and 
Kramers), A., i, 503. 

Crystal, solid, influence of the degree of 
dispersion of a, on its melting point 
(v. WEIMARN), A., ii, 939. 

Crystals, formation, equilibrium and 
_ alteration of, in an isothermal 


ester 


medium (PAWLOFF), A., ii, 488. 
luminescence of (PocHETTINO), A., ii, 
89. 
conduction of electricity in (DoELTER), 
A., ii, 818. 
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| Crystals, polychroism of artificially 
coloured (GAUBERT), A., ii, 4. 

pyrognomic, formation of the crystal- 
line from the amorphous condition 
on heating (LrgBiscH), A., ii, 489. 

superheating of (TAMMANN), A., ii, 
17 


liquid, and Avogadro’s hypothesis 
(LEHMANN), A., ii, 193. 
optics of (Dorn), A., ii, 809. 
self-purification of (LEHMANN), A., 
ii, 194. 
mixed, or solid solutions 
Ruzicka), A., ii, 399. 
mixed and dimorphism, occurring in 
liquid-crystalline substances (LEH- 
MANN), A,, ii, 772. 
stable only under high pressures 
(SKRABAL), A., ii, 592. 

Crystalline substances, transformation of 
amorphous into (DoELTER), A., ii, 
696, 834. 

solid substances, influence of the degree 
of dispersion of, on their melting 
points (Vv. WEIMARN), A., ii, 
1033. 

liquid substances, magnetic rotation of 
the plane of polarisation in (VIETH), 
A., li, 672. 

and colloidal states, coexistence of 
(ScHADE), A., ii, 835. 

Crystallisation in fused masses, owing 
to the liberation of gas (RINNE), A., 
ii, 193. 

from aqueous solutions (Marc), A., ii, 
834. 

and dissolution in aqueous solutions 
(Le Buanc and ScHMANDT), A., ii, 
276. 

of double salts, in formation of oceanic 
salt deposits (BOEKE), A., ii, 290. 

of double sulphates, influence of 
substances in solution on the 
(GERHART), A., ii, 276. 

of tartrate mother liquors, inertia of 
(CARLEs), A., i, 360. 

Crystallography and optical properties 
of organic compounds (Bass), A., 
i, 614. 

of compounds of ethylenediamine 
(FRANK), A., i, 302. 

of some inorganic compounds (ZAM- 
BONINI), A., ii, 610. 

Crystalloids and colloids, effect of 
injection of, on the blood, urinary 
excretion and lymph (PUGLIESE), A., 
ii, 637. 

Crystal structure, the relation between, 
and the chemical composition, consti- 
tution and configuration of organic 
substances (BARLOW and Pope), T,, 
2308 ; P., 251. 


(Sr. 
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Cucurbita citrullus (water-melon), chem- 
ical examination of seeds of (POWER 
and Satway), A., ii, 337. 

Cucurbita Pepo (pumpkin), chemical 
examination of seeds of (POWER and 
SaLtway), A., ii, 338. 

Cucurbitol, and its acetyl derivative 
(PowER and Satway), A., ii, 337. 
Cumene, from coal tar (ScHULTz and 

SzEKELY), A., i, 724. 
y-Cumene, nitroso-, two 

(BAMBERGER), A., i, 549. 
3-y-Cumidino-4:5:7-trimethyloxindole 

(HELLER and ASCHKENAS!), A., i, 739. 

Cuminaldehyde, condensation of, with 
methyl propyl ketone, and semi- 
carbazone of (WARUNIs and LEKos), 
A., i, 269. 

Cuminaldehyde-y-bromophenylhydraz- 
one (GRAZIANI), A., i, 778. 

Cuminaldehyde, o- and m-tolylhydraz- 
ones (PADOA and GRAZIANI), A., 
i, 135. 

Cuminaldehyde-1:2:4- and 1:3:4-xylyl- 
hydrazone (PADOA and GRAZIANI), 
A., i, 509. 

Cuminaldehyde-1:4:5-xylylhydrazone 
(Papoa and Graziani), A., i, 778. 

Cuminic acid, 3-amino-, 3-nitro-, and 
derivatives (BARGELLINI), A., i, 744. 

a-Cuminylidenemethyl propyl ketone, 
and its dibromide, semicarbazone, 
oxime,and phenylhydrazone (WARUNIS 
and Lrxos), A., i, 269. 

ras methyl ketone, 
and its dibromide, oxime, and semi- 
— (WarunIs and LEKos), A., 
i, 269. 

a-Cuminylmethyl propyl ketone, and its 
semicarbazone (WARUNIS and LEKOs), 
A., i, 269. 

y-Cuminylpropyl methyl ketone, and its 
semicarbazone (WARUNIS and LEKOs), 
A., i, 269. 

¥-Cumyl isobutyl ketone, and its phenyl- 
hydrazone( WILLGERODTand SCHOL12), 
A., i, 393. 

y-Cumylisobutylamide (W1LLGERODT and 
ScHou7z), A., i, 393. 

y¥-Cumylbutyric acid, and its amide 
(WiILLGERopT and Scuot7z), A., i, 392. 

y-Cumyldithiocarbamacetic acid, ethyl 
ester (KALUZzA), A., i, 130. 

y-Cumylhydroxylamine (BAMBERGER), 
A., 1, 549. 

8-y-Cumylpropionic acid, and its amide 
eames and Scnourz), A., i, 

*¢ Consthaiente acid (Kauuza), A., 
1, 3 . 

““Cupferron.” © See Phenylhydroxyl- 
amine, nitroso-, ammonium salt. 


isomerides 
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Cupric salts. See under Copper. 
Curare, mode of action of (HILL), A., 
ii, 59. 
action of, on frog’s muscle (LANGLEY), 
A, ti, 797: 

Curarine, action of (BorHM), A., ii, 986. 
action of, with nicotine, on muscle 
(VELEY and WALLER), A., ii, 524. 

Curcumin, and its derivatives (M1to- 
BEDZKA, V. KosTANECKI, and LAMPE), 
A., i, 628. 

Cyanamide, pure, preparation of (BAUM), 

Rey ts 
and its derivatives, physiological action 
of (StuTZER and S6i1z), A., ii, 641. 
decomposition of, by fungi (KAPPEN), 
A., li, 436. 

Cyanaminodithiocarbonates, reaction be- 
tween hydrogen sulphide and (RosEn- 
HEIM), A., i, 13. 

Cyanates. See under Cyanogen. 

isoCyanates. See Carbimides. 

Cyanogen, spectrum of (HAFERKAMP), 

A., ii, 811. 

band spectrum attributed to (DE 
GRAMONT and DreEcgQ), A., ii, 671. 

combustion of, effect of ultra-violet 
light on the (BERTHELOT and 
GAUDECHON), A., ii, 564. 

critical constants of (CARDoso and 
BauME), A., i, 605. 

effect of pressure and temperature on 
(BRINER and Wroczynsk!), A., i, 
660. 

hydrolysis of (NAUMANN), A., ii, 938. 

Cyanogen bromide, action of, on brucine 
and strychnine (Moss.Er), A., i, 275. 

Cyanogen compounds, in tobacco smoke 

(Torn), A., ii, 443. 

Hydrocyanic acid (hydrogen cyanide), 
in the order Thalictrum (VAN 
ITALLIE), A., ii, 534. 

free, presence of, in plants (RAVENNA 
and ToNEGUTTI), A., ii, 884. 

formation of (JORISSEN), A., i, 466. 
in the germination of seeds 

(RAVENNA and ZAMORANI), 
A., ii, 1099. 

cell, the electromotive force of the 
(NAUMANN), A., ii, 386. 

removal of the poisonous effects 
of, by substances which split off 
sulphur (HEsrine), A., ii, 1096. 

combination of, with keten (DEAKIN 
and WILsMoRE), T., 1968; P., 
216. 

new sensitive test for (Mork), P., 

* 5. 

test for small quantities of (LockE- 
MANN), A., li, 807. 

nitroprusside reaction for 
GIFFEN), A., ii, 1009. 


(VAN 
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Cyanogen compounds :— 

Hydrocyanic acids, colorimetric estim- 
ation of (CHAPMAN), A., ii, 1119. 

colorimetric estimation of small 
ee of (Ber: and DELpPy), 
-» li, 661. 
volumetric estimation of (RosEN- 
THALER), A., ii, 1119. 
estimation of, in the blood and 
tissues after death (WALLER), 
A., ii, 759. 

Cyanides, velocity of the transform- 
ation of, into leucocyanides 
(MULLER), A., i, 868. 

destruction of (Morr and Gray), 
A., i, 615. 
Cyanates, metallic, decomposition of, 
by water (Masson and Masson), 
A., i, 281. 

Cyanogen, volumetric estimation of 
(GROossMANN and HO.LreEr), A., ii, 
349, 

Cyanohydrins, racemic, separation of, by 
emulsin (FEIsT), A., i, 402; (RosEn- 
THALER), A., i, 603. 

Cyclic compounds, ultra-violet fluor- 
escence and chemical constitution 
of (Lgy and GrAFE), A., ii, 563 ; 
(Lry and v., ENGELHARDT), A., ii, 
813. 


transformation of non-cyclic diketones | 


into (BLAISE and KoEHLER), A., i, 
561. 
pinacone transformation in (MEERWEIN 
and UNKEL), A., i, 856. 
Cymene, tetrahydroxy- (HENDERSON and 
Boyp), T., 1663. 
m-Cymene, 4-hydroxy-, and its benzoate 
(Fries and Mosxkopp), A., i, 334. 
Cystine, preparation of (Fouin), A., i, 
606. 


Cytolysis, in the unfertilised egg of the 
sea-urchin (Moore), A., ii, 975. 


D. 


Dacite from Victoria (WILLINGTON), A., 
ii, 1078. 

Dahllite, probable identity of podolite 
with (SCHALLER), A., ii, 1076. 

Dates, ripening of (Vinson), A., ii, 335. 

Datolite from the Lizard district, Corn- 
wall (McLintTock), A., ii, 782. 

Datura metel, presence of allantoin in 
the seeds of (DE PiaTo), A., ii, 742. 

Daucus carota, oil of the fruit of (Ricu- 
TER), A., i, 329. 

Dawsonite, a sodium-aluminium ear- 
bonate (GRAHAM), A., ii, 136. 

Decane, ax-dibromo-, action of ethyl 
sodiomalonate on (FRANKE and 
HANKAM), A., i, 460, 
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Decane, ax-di-iodo-, and its phthalimide 
and the corresponding phthalamic 
acid (v. Braun and TRiMPLER), 
A., i, 26. 

dinitro- (ANGELI and ALESSANDRI), 
A., i, 605 
Decane-ax-dicarboxylic acid, nitrile of 
(v. BRAUN and T'RUMPLER), A., i, 26. 
Decylene oxide, and the corresponding 
glycol (PRILESCHAEEFF), A., i, 86. 
Decylene-ax-dithiol and its benzoate 
(v. Braun), A., i, 14. 
Avy-Decylen-8-one and its semicarbazone 
(KRAPIWIN), A., i, 349. 
Dehydracetic acid, xylenol from (Car- 
LINFANTI), A., i, 732. 
Dehydrocamphenic acid, and its y7- 
lactone (AscHAN), A., i, 710. 
Dehydrocamphenylic acid (tricyclene 
carboxylic acid), preparation of (BREDT 
and May), A., i, 32. 
Dehydrocholic acid, electrolytic reduc- 
tion of (ScHENCK), A., i, 10. 
Dehydrodicarvacrol, dimethyl ether, 
diacetate and dibenzoate (CouUSIN and 
Hérissky), A., i, 476. 
Dehydroindigotin-dianilide and di-p- 
toluidide nitrates (GRANDMOUGIN and 
DESSOULAVY), A., i, 73. 
Dehydropentaphenylethanol(ScHMIDLIN 
and Wout), A., i, 369. 
isoDehydropentaphenylethanol (ScHMID- 
LIN and WoxL), A., i, 369. 


| Dehydroquinacridone (Kats), A., i, 638. 


a 


Denitrification in soils and in liquids 
(Kocu and Pettit), A., ii, 333. 
Density and volume concentration of a 
solution, relation between (Fou- 
QUET), A., ii, 393. 
and optical constants of isomeric 
organic compounds, relations be- 
tween the (Hrypricnh), A., i, 705. 
of aqueous solutions of salts, relation 
between electrical conductivity and 
(HEYDWEILLER), A., ii, 106. 
of aqueous solutions of salts, relation 
between degree of dissociation and 
(TERESCHIN), A., ii, 190. 
of mixtures of propyl alcohol with 
water (DoroscHEWSKY and Roscu- 
DESTVENSKY), A., i, 85. 
relation between, and refractive index in 
binary mixtures(ScHWERS), A.,ii,913. 
Deoxybenzoin, dibromo- (BitTz, EDLEF- 
SEN, and SEYDEL), A., i, 570. 
Deoxyallocaffuric acid (1:3-dimethylhy- 
dantoylmethylamide) (B1L12), A.,i,523. 
Depsides (FIscHER and FREUDENBEBG), 
A., i, 266. 
Desylpinacoline(a-tert-butyryl-B-benzoyl- 
phenylethane) and its oximes (Boon), 
T., 1258, 


INDEX OF 


Dew, radioactivity of (NEcko), A., ii, 
249 


— detection of (Rivat), A., ii, 

1117. 

a- and £-Dextrometasaccharin and 
their salts (NEF), A., i, 714. 

a- and B-d-Dextrometasaccharonic acids 
and their salts and derivatives (NEF), 
A., i, 715. 

Dextrose, in hens’ eggs (DIAMARE), A 

ii, 320. 

electrolysis of (L6B and PULVER- 
MACHER), A., i, 94. 

suse et of, to alkali (MICHAELIS 

Rona), A., ii, 139. 

uaiianien of the oxidation of, by 
bromine (BuNZEL), A., i, 222. 

the a-naphthol sulphuric reaction for 
(v. UprAnszky), A., ii, 905. 

estimation of, by the use of arsenious 
acid wy ws and BOoRNE- 
MANN), A., ii, 80. 

estimation of, in blood (OpPLER), A., 
ii, 463. 

estimation of, in urine (LEHMANN), 
A., ii, 660. 

estimation of, with potassium ferro- 
cyanide as indicator (SELVATICI), 
A., ii, 757. 

Dextrose jeptaphosphate (CoNTARD!), 
A., i, 610. 

Dextrose phosphoric acid ester, calcium 


salt of (NEUBERG and PoLLak), A., i, 
610. 
Diabetes (glycosuria), experimental 


(MacieEop and PgARcE),A., ii, 90 
duodenal (TscHERNIACHOWSKI), A "A 
ii, 431. 
intestinal, observations of (ZAK), A., 
ii, 529. 
production of, influence of the pancreas 
on the (TucKETT), A., ii, 981. 
production of, by. caffeine (SALANT and 


Knieut), A., ii, 735. 
excretion of creatine in (KRavsg), A 
ii, 982. 


lactic acid in (RYFFEL), A., ii, 733. 
and adrenalectomy (McGuican), A., 
ii, 630. 

Diabetes mellitus, degradation of fatty 
— in (BAER and BivM), A., ii, 
227. 

Phloridzin-diabetes (ERLANDSEN), A 
ii, 146, 329. 
formation of sugar from fat in 
(LommMEL), A., ii, 793. 
of the dog, influence of alcohols and 
acids on the sugar and nitrogen 
excretion in (HOCKENDORF), A., 
ii, 146. 
aa’-Diacetoacetin (ALPERN and WEIZ- 
MANN), P., 345. 
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Diacetone alcohol, aminolactones from 
(KouN and Bum), A., i, 136. 
Diacetonesemicarbazide, nitroso-, and 
its semicarbazone(RupE and KEssLER), 
A., i, 16. 
3: 4-Diacetoxy-lV-acetylphenylethyl- 
methylamine (PyMAN), T., 273. 
2:4-Diacetoxybenzhydrol (PoPE 
Howarp), T., 80. 
a:2-Diacetoxy-1-benzyl-3-naphthoic 
acid, methy] ester of(FRr1EDL), A.,i,742. 
a:2-Diacetoxyethylbenzene, 8:3:5-tri- 
bromo-, and _  8:8:3:5-tetrabromo- 
(Frizs and Mosxkopp), A., i, 382. 
3:4-Diacetoxyphenylacetaldehyde and its 
phenylhydrazone (VoswINcKEL), A., 
i, 43. 
3:4-Diacetoxyphenylethylacetate (Vos- 
WINCKEL), A., i, 43. 
3:6-Diacetoxy-9-phenylxanthonium 
chloride (Pop—E and Howarp), T., 
1027. 
Diacetylacetone, methyl ether of the 
enolic form of (v. BAEYER), A., i, 768. 
3:6-Diacetylamino-9-phenylxanthonium 
chromate, iodide and platinichloride 
(KEHRMANN and DENGLER), A., i, 
406. 
Diacetylbenzidine, 
nitro-, and 2:2’-dinitro- 
May), T., 724. 
4:4’-Diacetylbenzyldiphenylmethane 
(DuvAL), A., i, 685. 
Diacetylearboxylic acid, bis-p-nitro- 
phenylhydrazone and_bis-semicarb- 
azone of (HARRIES and KIRCHER), 
A., i, 608. 
Diacetylcitrullol (PowrR and Moors), 


and 


2:2'-dichloro-, 2- 
(CAIN and 


Diacetyldiallylamine, imino- (HARRIES 
and PETERSEN), A., i, 228. 

Diacetyldihydromesobenzdianthrone 
(PoTSCHIWAUSCHEG), A., i, 495. 

Diacetyldimethoxybenzene, hydroxy-, 
and its acetyl and benzoyl derivatives 
and phenylhydrazone (TuTIN and 
Caton), T., 2065 ; P., 228. 

Diacety]-3-ethoxybenzidine (Cain and 
May), T., 725. 

Diacetylgallic acid (NIERENSTEIN), A 
i, 487. 

2:6-Diacety1-4-ketopenthiophendithio- 
phen, 3:5-dihydroxy-, and its tri- 
phenylhydrazone (ApiTzscH and 
KELBER), A., i, 410. 

1-?-Diacetyl-6-methyltetrahydroquino- 
line (KUNCKELL), A., i, 636 

ay hydroxy- (Dims and 
FarKAs), A., i, 585. 

Diacetyloxime, a and hydroxy-, and their 
derivatives (DrELs and FarKa8), A., 
i, 535, 
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Diacetylprunol (PowER and Moors), 
T., 1105; P., 124. 

Dialaninoquinone, diethyl ester (Fis- 
CHER and ScHRADER), A., i, 270. 

Dialkyl sulphides, synthesis of (SaBa- 
TIER and MAILHE), A., i, 536. 

5:5-Dialkylbarbituric acids, preparation 
of (ErnHorRN), A., i, 780. 

Dialkylthiocarbamates, phosphorescence 
and autoxidation of (BILLETER), A., 
i, 544. 

Dialysis. See under Diffusion. 

Diamines, action of p-benzoquinone on 
(SIEGMUND), A., i, 749. 

Diamond, alteration in the colour of, 

under the action of various physical 
mts (SACERDOTE), A., ii, 8. 
in Rhodesia, minerals associated with 
(MENNELL), A., ii, 1078. 

Diamylamine ferrichloride (ScHoLrz), 
A., i, 96. 

yee (DIONNEAU), A., 
‘, i 

Dianilino-p-benzoquinoneimine (WILL- 
STATTER and Magia), A., i, 749. 

p:p-Dianilinodiphenylmethane (Srravus 
and Bormann), A., i, 282. 

Dianilinodthydroxyflavanthren, di- 
nitroso- (HOLDERMANN and SCHOLL), 
A., i, 285. 

26-Dianilino-octane and its picrate and 
nitroso- and benzoyl derivatives (v. 
Braun and Trimpier), A., i, 26. 

a6-Dianilinosebacic acid and its methy] 
and ethyl esters (Le Svrur and 
Haas), T., 180. 

Di-p-anisidinoacetic acid, and its hydro- 
chloride (HELLER and AscHKENAS!), 
A., i, 738. 

Di-p-anisylamine bromide, and di- 
bromo-, and its dibromide, ¢ribromo-, 
and tetrabromo- (WIELAND and 
WECKER), A., i, 243. 

Di-o- and -p-anisylanthracene (HALLER 
and ComTEssg), A., i, 493. 

9:10-Di-p-anisyldihydroanthracene, 9:10- 
dihydroxy-, and its diethyl ether 
(HALLER and Comrssse), A., i, 493. 

9:10-Di-o-anisyldihydroanthraquinone, 
9:10-dihydroxy- (HALLER and Com- 
TESSE), A., i, 493. 

ay-Dianisylidenepropane, §8-dichloro-, 
derivatives of (Straus, Lutz, and 
Hiissy), A., i, 564. 

Di-o- and -p-anisyl-8-methylanthracene 


(HALLER and ComTeEssE), A., i, 
493. 

9:10-Di-o- and  -p-anisyl-2-methyldi- 
hydroanthracene, 9:10-dihydroxy- 


(HALLER and CoMTEssE), A., i, 493. 
— (KINZLBERGER & Co.), A., 
1, 
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a8-Dianthraquinone oxide, preparation 
of (FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 271. 

1:1’-Dianthraquinonyl, preparation of 

(BApIscHE ANILIN- & Sopa- 
Faprik), A., i, 271. 
tetrabromide, and a- and §-diamino- 
and a- and #-dinitro- (SCHOLL, 
MANSFIELD, and PorscuI- 
WAUSCHEG), A., i, 494. 
2:2’-Dianthraquinonyl, preparation of 
(BADISCHE ANILIN- & SopA-FABRIK), 
Bes 1 BU. 

Dianthraquinonylphenylenediamine, 
preparation of (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 281. 

Diastase, formation of, in yeast, in- 

fluence of nutrition on the (SAITo), 
A., ii, 644. 

enzymes of (LJALIN), A., i, 907. 

properties and action in warm-blooded 
animals (STARKENSTEIN), A., ii, 
426. 

amount of, in different organs of dif- 
ferent animals (HrrATA), A., ii, 
979. 

in blood and urine of rabbits (H1RATA), 
A., ii, 981. 

estimation of, in milk (KONING ; VAN 
Haarst), A., ii, 667. 

Diastases, filtration of (HOLDERER), A., 
i, 212, 345. 

Diastatic oxidation, formation of melanins 
by (AGULHON), A., i, 449. 

Diazoacetic acid, ethyl ester, simultane- 

ous reactionsin the decomposition 
of (Lacus), A., ii, 702. 

action of, on benzaldehyde (D1Eck 
MANN), A., i, 385. 

Diazoacetylglycinehydrazide, and its 
derivatives (CURTIUS and WELDE), A., 
i, 787. 

Diazoacetylglycylglycinehydrazide and 
its benzylidene derivative (CuRTIUs 
and CALLAN), A., i, 788. 

Diazo-alkyls, reactions of (MARSHALL 
and ACRER), A., i, 723. 

Diazoamines, aromatic,absorption spectra 
and melting-point curves of (SMITH 
and Warts), T., 562; P., 45. 

Diazoaminotetrazolie acid, metallic salts 
of (HOFMANN and Hook), A., i, 547. 

Diazobenzenesulphonamic acid (WEIL 
and WEIssE), A., i, 470. 

Diazo-compound, C,,H,0,N,, from p- 
nitrophenylazoimide and methyl sodio- 


malonate (DimroTH, AICKELIN, 
BRAHN, Fester, and MERCKLE), A., 
i, 520. 

Diazo-compounds, thermochemical in- 
vestigations on (SVENTOSLAVSKY), 


A., ii, 588, 691. 
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Diazo-compounds, action of, on methyl 
glutaconate (HENRICH, REICHENBURG, 
NACHTIGALL, THoMAS, and Bavm), 
A., i, 900. 

Diazohydrazides (DIMROTH and DE 
MOoNTMOLLIN), A., i, 898. 

p-Diazoimides, production of, from 
alkyl- and aryl-sulphonyl-p-diamines 
(MorGAN and Pickarp), T., 48. 

e-Diazoimines, constitution of (MoRGAN 
and GopDEN), T., 1702; P., 165. 

Diazomalonamide (DimroTH, AICKELIN, 
BRAHN, FEsTER, and MERCKLE), A., 
i, 519. 

Diazomethane, synthesis with (OLIVERI- 
MANDALA), A., i, 433, 441. 

Diazonium compounds, nitration of 

(FARBWERKE VORM. MEISTER, 
Lucius, & Brisnine), A., i, 791. 
salts, colour and constitution of (Mor- 

GAN and Couzens), T., 1691; P., 
165; (Morcan and  MICcKLE- 
THWAIT), T., 2557; P., 298. 

Diazopyrroles (ANGELICO and LABISs!), 
A., i, 444. 

Diazo-salts, aliphatic (HoFMANN and 
Rot), A., i, 232, 

Diazotriphenylpyrrole, sulphate, picrate, 
and nitrate of (ANGELICO and LaBISs!), 
A., i, 445, 

Dibenzamide, action of phosphorus penta- 
chloride on (TITHERLEY and Wor- 
RALL), T., 839; P., 93. 

Dibenzanthronyl, preparation of (Ba- 
a ANILIN- & Sopa-Fasrik), A., 
i, 271. 

1:5-Dibenzenesulphonyldiaminoanthro- 
quinone (ULLMANN), A.,i, 751. 

Dibenzoylbenzenes (Guyot and HAt- 
LER), A., i, 285. 

Dibenzoylfuroxan, action of amines of 
(WIELAND and GMELIN), A., i, 784. 
2:6-Dibenzoyl-4-ketopenthiophendithio- 
phen, 3:5-dihydroxy- (ApITzscH and 
KELBER), A., i, 410. 

Dibenzoylmatairesinol 
and Bre), T., 1030. 


(EASTERFIELD 


Dibenzoyl-p-nitroaniline (Mumm and 
Hesse), A., i, 311. 
op-Dibenzoyloxyacetophenone, w-benz- 


oylamino- (TuTIn), T., 2515. 
2:4-Dibenzoyloxybenzhydrol (Pore and 
Howarp), T., 80. 
oo’-Dibenzoyloxy-2:5-diphenylpyrazine 
(Turin), T., 2519. 
3:6-Dibenzoyloxy-9-phenylxanthen 
(Pore and Howarp), T., 82. 
C-Dibenzoylphloroglucinol diethyl and 
dimethy! ethers and their potassium 
and sodium salts (FISCHER), A.,i, 249. 
yy-Dibenzoylpentane (FREUND and 
FLEISCHER), A., i, 490. 
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Dibenzoylperylene (ScHOLL, SEER, and 
WEITZENBOCK), A., i, 616. 

B8-Dibenzoylpropane (SMEDLEY), T., 
1492 


Dibenzyl and _ benzil, cryoscopic 
behaviour of (MASCARELLI and Mv- 
SATTY), A., ii, 390. 

Dibenzylamine ferrichloride (ScHOLTZ), 
A., i, 96 

1:5-Dibenzylaminoanthraquinone, and 
its dibenzoyl derivative, and di-p- 
chloro- (SEER and WEITZENBOCK), A., 
i, 572. 

a8-Dibenzylaminopropionic acid, and its 


dihydrochloride (FRANKLAND). T., 
1688; P., 202. 
Dibenzylconinium ferrichloride 


(ScHOoLTz), A., i, 97. 
Dibenzylethylpropylsilicane (CHALLEN- 
GER and Krppinc), T., 146; P., 3. 
dl-Dibenzylethylpropylsilicanesulphonic 
acid, strychnine, /-menthylamine, and 
metallie salts of (CHALLENGER and 

Krppine), T., 150. 

di- and /-Dibenzylethylpropylsilicane- 
sulphonic acid, alkaloidal salts (CHAL- 
LENGER and Kippina), T., 760. 

Dibenzylethylpropylsilicanedisulphonic 
acid, strychnine, 7-menthylamine and 
metallic salts of (CHALLENGER and 
Krppine), T., 151. 

Dibenzylethylsilicyl chloride (CHAL- 
LENGER and Kippinec), T., 146. 

«8-Dibenzylhydrazine, nitroso- (THIELE), 
A., i, 889 

Dibenzylideneacetone. 
ketone. 

Dibenzylidenehydrazine, m- and p-hydr- 
oxy- (FRANZEN and EICHLER), A., i, 
700. 

Dibenzylidenecyclopentanone, colour and 
physical properties of, and its deriva- 
tives and chloroacetates (STOBBE and 
HAERTEL), A., i, 43. 

Dibenzyl ketone, phenylhydrazone and 
semicarbazone (SENDERENS), A., i, 
489. 

Dibenzylpicramide (BuscH and K6cE1), 
A., i, 473. 

Dibenzylpiperidonium bromide (ScHo.Tz 
and WoLFrum), A., i, 773. 

1:7-Dibenzyltetrahydrouric acid(FRANK- 
LAND), T., 1691; P., 208. 

Dibenzyl-o-xylyleneammonium bromide 
(ScHottz and WotFrumM), A., i, 773. 

Dibenzyl-o-xylylenediamine, and_ its 
hydrochloride (ScHoLttz and Wo.r- 
RUM), A., i, 773. 

Di-biphenylenesuccinaldehyde (WIsLI- 
CENuS and Russ), A., i, 841 

Dizsobutycarbinol, derivatives of (FREY- 
LON), A., i, 296, 


See Distyry! 
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4:4-Ditert.-butyldiphenyl (ScHREINER), 
A., i, 367. 

Ditsobutylene, oxide (PRILESCHAKEFF), 
A., i, 86. 

Ditsobutyl ketone, derivatives of (FREY- 
Lon), A., i, 296. 

Dicsobutylmalonic acid, esters and di- 
chloride and diamide (FREYLON), A., 
i, 358. 

as-Ditsobutylpentamethylenediamine 
and its derivatives (v. BRAuN), A., i, 
820. 

Dibutylstannic oxide, chloride, and 
bromide (PFEIFFER, LEHNHARDT, 
LUFTENSTEINER, PRADE, SCHNUR- 
MANN, and TRusKIER), A., i, 724. 

Di-butyrylacetic acid, ethyl ester and its 
copper salt (LUNIAK), A., i, 90. 

Dicamphoryl §-a-disulphoxide (HIL- 
DITvH), T., 1096; P., 95. 

Dicamphorylphosphinic acid and its 
metallic salts (MorGAN and Moore), 
T., 1697. 

Dicarboxybenzenesulphohydroximic 
acid (DAvis and Smizzs), T., 1295. 

2:4-Dicarboxydicyc/o-0:1:1-butane-1:3- 
diacetic acid, and its methyl and 
ethyl esters (GurHzEIT and Harr- 
MANN), A., i, 388. 

2:4-Dicarboxydicyc/o-0:1:1-butane-1:3- 
dimalonic acid, ethyl ester (GuTHZEIT 
and HARTMANN), A., i, 389. 

2:2’-Dicarboxydiphenyl sulphide. See 
2:2’-Thiodibenzoic acid. 

2:2’-Dicarboxydiphenyl sulphoxide. See 
Sulphonyldibenzoic acids. 

00-Dicarboxy-88’ -diphenylisobutyric 
acid, and its diamide (MITCHELL and 
TuHorPE), T., 2281. 

2:2’-Dicarboxydiphenylsulphone (May- 
Ek), A., i, 261. 

Dicarboxyglutaconic acid, a-bromo-, and 
a-chloro-, ethyl esters (GuTHZEIT and 
HARTMANN), A., i, 387. 

Dicarboxyglutaric acid,and a8-dibromo- 
ethyl esters of (GuTHzEIT and Harr- 
MANN), A., i, 387. 

Dicarboxylic acids, action of bases on 
the aa-'dibromo-derivatives of (LE 
Survur and Haas), T., 173; P., 4. 

unsaturated, action of, on p-amino- 
phenols (Pruttt), A., i, 264, 672. 

i ye disulphoxide (H11- 
DiTcH), T., 2591. 

Dicarvacrolpiperazine (STEVIGNON), A., 

ay-Di-p-chlorophenyl-a«8y-tetrachloro- 
propane (StRAvs, Krizr, and Luz), 
A., i, 567. 

Di-m-dichlorophenyliodonium hydroxide 
and its salts (WILLGERODT and BOLL- 
ERT), A., i, 827. 
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Dicinnamoyldianil (Borscue and Tir 
SINGH), A., i, 66 
Dicinnamylideneacetone ketochloride 
and its derivatives (STRAUS, LuTz, and 
Hissy), A., i, 565. 
1;2’-Dicoumarone, 2-hydroxy-, acetate 
(Frigs and PrarFENDORFF), A., i, 
186. 
2:1’-dihydroxy-. 
rubin. 
p-Di-o-cresol, tribromo- (BECHHOLD), A., 
ii, 435. 
ss” teens (Stfévienon), A., i 
81. 


See Leuco-oxindi- 


Dicyanodiamidinium platinichloride 
(GRossMANN and ScuHick), A., i, 
232. 

Di-3:4-dimethoxybenzylidenecyclopent- 
anone (SToBBE and HAERTEL), A., i, 
44, 

Di-3:4-dimethoxystyryl ketone (STOBBE 
and HAERTEL), A., i, 44. 

Didymium, action of, on the frog’s heart 
(Mings), A., ii, 794. 

Dielectric constant. See under Electro- 
chemistry. 

Diet, relation of ptyalin concentration 

to (CARLSON and CRITTENDEN), A., 
ii, 516. 

effect of, on the resistance of animals 
to poisons (FosTER), A., ii, 640; 
(Hunt), A., ii, 736. 

Di-2-ethoxybenzylidenecyc/opentanone 
(StospsBE and HAERTEL), A., i, 44. 

3:6-Diethoxy-9-phenylxanthonium-2’- 
carboxylic acid, ethyl ester, salts of 
(KEHRMANN and SCHEUNERT), A., i, 
407. 

“*6:6’-Diethoxythioindigo,’*dibromo-, and 
chloro- (FARBWERKE VORM. MEISTER, 
Lucius, & Briwntne), A., i, 411. 

a- and p-Diethylacenaphthindandione 
(FREUND and FLEISCHER), A., i, 491. 

a-Diethylacenaphthindandionic acid 
(FREUND and FLEISCHER), A., i, 491. 

Diethylamine ferrichloride (ScHOLTz), 
A., i, 96. 

+-Diethylamino-aa-dimethylacetoacetic 
acid,ethy] ester (GAULT and THIRODE), 
A., i, 356. 

2-Diethylaminomesitylenicacid(WHEEL- 
ER and HorrMAn), A., i, 666. 

w-Diethylaminomethylisatin (EINHORN 
and G6TTLER), A., i, 187. 

Diethylaminomethylmethylethylcarb- 
inol (EINHORN, FrEepLER, LADIScH, 
and UHLFELDER), A., i, 172. 

Diethylaminomethyl <sopropyl ketone 
(GavLT and THIRODE), A., i, 356. 

4-Diethylamino-m-toluic acid, and 5- 
iodo- (WHEELER and HorrMAn), A. 
i, 666. 
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Diethylammonium iridi-chloride and 
bromide (GUTBIER and Rrgss), A., 
i OF. 
platinibromide (GuTBIER and BauRI- 
EDEL), A., i, 
Diethylaniline, absorption spectrum of 
(PuRvIs), T., 1551. 
m-amino-, condensation of aromatic 
aldehydes with, and m-nitro-, picrate 
of (Moore), A., i, 280. 
2:5- and 8:4-dinitro- and 2:4:5-trinitro- 
(van Rompures), A., i, 19. 
Diethylanthraceneindandione (FREUND 
and FLEISCHER), A., i, 491. 
Diethylanthraceneindandionic acid 
(FREUND and FLEISCHER), A., i, 491. 
3:5-Diethyl-p-benzoquinone, and _ its 
oxime (HENDERSON and Boyp), T 
1664. 
1:8-Diethylcyc/obutan-2:4-dione-1:3-di- 
carboxylic acid, diethyl ester (STav- 
DINGER and BErzEzA), A., i, 89. 
Diethyleampholide (SuipaTa), T., 1241. 
a (SHIBATA), 5 ee 
1242 


1:1- Diethyleitronello (AUSTERWEIL and 
CocHIn), A., i, 572. 

1:2-Diethyl-1:2-dihydrocinchonine 
(FREUND and Mayer), A., i, 182. 

4:4’-Diethyldiphenyl (SCHREINER), A., 
i, 367. 

Diethyldithiocodide and its methiodide 
(PscHorr and Krecn), A., i, 422. 

eS ee (PscHorR and 
Hoppe), A., i, 423. 

Diethylene ‘glycol 
(HoFMANN, 
&.,4,2%. 

1:1-Diethylgeraniol (AUSTERWEIL and 
CocHINn), A., i, 687. 

2:2-Diethylhydrindone (HALLER and 
BAvER), A., i, 490. 

3:6-Diethylhexahydro-1:2:4:5-tetrazine 
(Rassow and BAuMANN), A., i, 79. 

2:2-Diethylindan-1:3-dione, and __ its 
dioxime (FREUND and FLEISCHER), A 
i, 490. 

2:6-Diethylolpiperidine, and its de- 
rivatives (LOFFLER and REMMLER), 
A., i, 634. 

as- ae, and 
its derivatives (v. Brawn), A., i, 820. 

Diethylphenanthreneindandione 
(FREUND and FLEISCHER), A 

Diethylphenenthrencindandionic 
(FREUND and FLEISCHER), 
491. 

as-Diethyl-m- eee, picrate 
(Moors), A., i, 281. 

5:5-Diethylpyrimidine-2:6-dione,  4-di- 
chloroamino- (FARBENFABRIKEN 
vor. F. BAYER & Co.), A., i, 444. 


monoperchlorate 
EDTWITz,and WAGNER), 


, i, 491. 
acid 
A., i, 
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3:5-Diethylquinol and 
Boyp), T., 1665. 
Diethylreteneindandione (FREUND and 
FLEISCHER), A., i, 492. 
Diethyl sulphoxide hydroferrocyanide 
(PUMMERER), A., i, 468. 
Diethylthiocarbamic acid, methyl ester 
(BILLETER), A., i, 545. 
1:5-Diethyithiolanthraquinone (FarR- 
BENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 751. 
2:4-Diethylthiolanthraquinone, | -amino- 
(FARBENFABRIKEN VORM. F. BAYER 
& 'Co.), A., i, 761. 
4:8-Diethylthiolanthraquinone, 1:5- 
diamino- (FARBENFABRIKEN VORM. 
F, Bayer & Co.), A., i, 751. 
1:4-Diethylthiolanthraquinone-8-sulph- 
onic acid, sodium salt (FARBEN- 
— vorm. F. Bayer & Co.), 
Bh. i Tol 
Diethylthioncarbamic acid, — ester 
(DELEPINE and Scuvine), A of, 
7:9- rs ge a acid glycol ( Bitz and 
Kress), A., i, 526. 
Diffusion experiments (LIESEGANG), A 
ii, 936. 
of dissolved substances (Scarpa), A 
ii, 1044. 
and the kinetic theory of solutions 
(THOVERT), A., ii, 191. 
relative velocities of (M1nzs), 


(HENDERSON 


A,, ii, 


695; (Hz), A., ii, 696. 

of artificial colouring matters 
(Vicnon), A., ii, 273. 

of non-electrolytes (OHOLM), A., ii, 
273. 


through fresh intestinal membrane, 
factors influencing (MAYERHOFER 
and PRIBHAM), A., ii, 428. 
the réle of, in yeast fermentation 
(SLATOR and Sanp), T., 922; 
P., 85; (Brown), P., 130. 
Dialysis of colloids, function of elec- 
trolytes in (Bitz and v. VEGE- 


SACK), A., ii, 22. 
use of chitin in (ALSBERG), A., ii, 
693 


Osmotic effects, origin of (ARM- 
STRONG and ARMSTRONG), A., ii, 
883. 

Osmotic equilibrium between two 
fluid phases (Gay), A., ii, 935, 
1043. 

Osmotic pressure (Witcox), A., ii, 

kinetic interpretation of (GaAR- 
VER), A., ii, 22. 

of egy 9 (BIttz and v. VEGE- 


SACK), A., ii, 22; (Brutz, We 
VEGESACK, and STEINER), A 
ii, 693. 
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Diffusion : — 

Osmotic pressure with collodion 
membranes (MATHEWs), A., ii, 
487. 
relation of, to the _ intrinsic 


pressure of liquids (GARVER), 
A., ii, 935. 
of hemoglobin and laked blood- 
corpuscles (Roar), A., i, 209. 
of ee salts of serum proteins 
(RoaF), A., i, 344. 
of concentrated solutions of non- 
electrolytes (SackuRr), A., ii, 273. 
of some plant organs (ATKINS), 
A., ii, 1100. 
Digallic acid orang A., i, 487. 
and its penta-acetyl, penta- ‘benzoyl 
and penacty learnt derivatives 
(NIERENSTEIN), A., i, 265. 
Digestion and absorption 
RHENIUs) A., ii, 
Lonpon and  RABINOWITSCH; 
LonpoN and DoBROWOLSKAJA ; 
LonpDon and SAGELMANN ; LONDON 
and RivoscH-SANDBERG ; LONDON 
and DIMITRIEW), A., ii, 422; 
(LonDON and Scowarz; LoNpDoN 
and GotMBERG ; LONDON and Kor- 
cHow), A., ii, 972. 
colloid-chemical aspects of (ALEx- 
ANDER), A., i, 530. 
in relation to metabolism (Daum), 
A., ii, 1083. 
work of, after carbohydrate 
(MULLER), A., ii, 1083. 
physiology of (RoszEMANN), A., ii, 
1082 


(AR- 


food 


in new-born infants (IBRAHIM), A., 
ii, 320. 
in the intestine (BAUMSTARK and 
CoHNHEIM), A., ii, 518. 
of connective tissue (BAUMSTARK and 
CoHNHEIM), A., ii, 522. 
pancreatic, influence of bile salts on 
the, of starch (BuGLIA), A., ii, 627. 
tryptic, influence of sodium glyco- 
olate on (QUAGLIARIELLO), A., 
ii, 627. , 
stive juices, specific adaptation of 
Lonpon and Lukin; Lonpon and 
Krym ; London and DosrowoL- 
skAJA), A., ii, 971. 
talis and heart muscle extractives 
(SCHLIOMENSUN), A., ii, 976. 
Digitalis group, physiological activity 
of the (KRAILSHEIMER), A., ii, 530; 
(Macnus and Sowron), A., ii, 986. 
Digitalis purpurea, pharmacological 
activity of the dried leaves of 
(SCHMIEDEBERG), A., ii, 559. 
igitoxin, estimation of, in foxglove 
eaves (BURMANN), A., ii, 1010. 


Di 
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d-Diglutaric acid, ay-dihydroxy-, and 
its disodium salt (NzF), A., i, 713. 
1:5-Diglycinoanthraquinone (SEER and 
WEITZENBOCK), A.,i, 571. 
Diglycinoquinone diethyl ester (FISCHER 
and ScHRADER), A., i, 270. 
Diglycinotoluquinone, diethyl ester 
(FIscHER and SCHRADER), A., i, 270. 
Diglycollic acid, phenolic esters of 
(BOEHRINGER and SOHNE), A., i, 
732. 
thio-, syntheses with esters of (H1Ns- 
BERG), A., i, 334. 
Diguaiacolpiperazine (STEVIGNON), A 
1, 781 
Diguaiacylphosphoric acid and _ its 
potassium salt (Duputs), A., i, 667. 
Diguaiacylphosphorus chloride and ¢7i- 
chloride (Dupuis), A., i, 248. 
Diguanide, and its salts and derivatives 
(RACKMANN), A., i, 896. 
Diguanidinoacetic acid, and its salts 
(RACKMANN), A., i, 897. 
Diguanidino-oxalic acid, and its salts 
(RACKMANN), A., i, 896. 
Dihexamethylenetetramine cupric and 
cobalt thiocyanates (CALZOLARI), A., 
i, 614. 
Dicyclohexane, 
A., i, 829. 
Dicyclohexyl as a cryoscopic solvent 
(MASCARELLI and VeccuioTT?), A., ii, 
1036. 
Ditsohexylparabanic acid (KALUzA), A., 
i, 131. 
Ditsohexylthiocarbamide (KALvza), A., 
i, 181. 
Diisohexylthioparabanic acid (KALUzA), 
A., i, 131. 
Dihydrazines (v.* Braun), A., i, 524. 
4:4’-Dihydrazinodiphenylmethane, and 
its derivatives (BoRSCHE and KIENIT2), 
A., i, 782. 
Dihydro-2:4-benzoxazin-1-one-4-aceto- 
nitrile, 5:6-dichloro- (BADISCHE ANI- 
LIN- & Sopa-FABRIK), A., i, 319. 
Dihydrobombicesterol, and its acetyl 
derivative (MENozzI and MorgEscu!), 
A., i, 254. 
Dihydrobornylene (HENDERSON and Pot- 
LOCK), T., 1620; P., 204. 


dinitro- (NAMETKIN), 


Dihydrocamphene (HENDERSON and 
Potiock), T., 1620; P., 203. 
a, aan 5 ane acid 


(FICHTER and WaLrTER), A., i, 29. 
d-Dihydrocarvestrenol (PERKIN), P, 9. 
a awe alcohol, in bergamot oil 

(EuzE), A., i, 495. 
Dihydrodicamphene (FERNANDEZ), A., i, 


Dihydroeksantate (SEMMLER), A., 1, 


INDEX OF 


Dihydroeksantalic acid (SEMMLER), A., 


i, 495 
Dihydrofencholenic acid, its chloride 
and anhydride (BovvEAULT and 
LEVALLOIS), A., i, 573. 
Dihydrotsoindole, cyano- (v. Braun), 
A., i, 506 


Dihydroiscindolecarboxylamide (Vv. 
Braun), A., i, 506. 
1:4-Dihydronaphthalene, absorption 


spectrum of (LEonaARD), T., 1246; 
P., 143. 

A*. and A®*-Dihydro-A-naphthoic acid, 
menthyl esters (RuPE and MinreEr), 
A., i, 398. 

A'*.Dihydrophenol. 
none. 

Dihydrophytosterol, and 
(Menozzi and Morgscui), A., i. 318. 

A'*.Dihydrosalicylic acid (A*-cyclohex- 
ene-2-one-1-carboxylic acid), and its 
ethyl ester (K6Tz and GRETHE), A., 
i, 24. 

A'+.Dihydroterephthalic acid, dimen- 
thy] ester (RUPE and MinreEr), A., i, 
398. 

a8-Dihydroxy- acids, behaviour of, in 
the animal body (FRIEDMANN and 
MaassB), A., ii, 795. 

2:4-Diketo-5-benzylidenetetrahydro- 
thiophen, 3-cyano-, and its sodium 
and alee salts (BENARY), A., i, 580. 

Diketocamphoric acid, methyl ester and 
copper salt of (Komppa), A., i, 51. 

3:6-Diketo-2:2-diethylpiperazine 
(RosENMUND), A., i, 68. 

2:3-Diketodihydro-(1)-thionaphthen, 
derivatives of (BADISCHE ANILIN- & 
Sopa-Fasrik), A., i, 59, 60. 
3:6-Diketo-2:5-dimethyl-2:5-diethyl- 
piperazine (RosENMUND), A., i, 68. 
2:6-Diketo-1:3-dimethylpyrimidine, 
4-amino- and  5-cyanoacetylamino- 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 78. 
4:6-Diketo-2-guanidinopyrimidine, 
its salts (RACKMANN), A., i, 896. 
2:3-Diketo-5-methyldihydro-(1)-thio- 
naphthen-2-oxime (BADISCHE ANILIN- 
& Sopa-Faprik), A., i, 60. 
3:6-Diketo 2-methyl-2-ethylpiperazine 
(RosENMUND), A., i, 6 
2:6-Diketo-3-methylpyrimidine, 4-amino- 
5-oxalylamino-, and its disodium 
salt, 4-amino-5-cyanoacetylamino- 
and 4:5-diamino- (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 78. 
Diketones, aliphatic, reduction of ( BLAISE 
and KoEHLER), A., i, 463. 
non-cyclic, transformation of, into 
a ic compounds (BLAISE and 
OEHLER), A., i, 561. 
XCVIII. 11. 


See A?-cycloHexa- 


and 


its acetate | 
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a-Diketones, condensation of, with alde- 
hydes and primary  arylamines 
(BorscHE and TitsineH), A., i, 65. 
B-Diketones, constitution of (SMEDLEY), 
T., 1484; P., 148. 
1:2-Diketo-A*-cyclopentene, absorption 
spectra of derivatives and isomerides 
of (Purvis), P., 327. 
2:4-Diketo-6-phenyl-1-benzyl-3:3:5:5- 
tetramethylpiperidine (STAUDINGER, 
KLEVER, and Koper), A., i, 587. 
4:7-Diketo-2-phenyl-4:7-dihydro-2:1:3- 
-benztriazole, 5-chloro-6-hydroxy- 
(ZINCKE and ScHARFF), A., i, 141. 
6:7-Diketo-2-pheny1-6:7-dihydro-2:1:3- 
benztriazole, 4:5-dichloro- (ZINCKE 
and ScHARFF), A., i, 141. 
2:4-Diketo-6-phenyl-1:3:3:5:5-penta- 
methylpiperidine (STAUDINGER, 
KLEVER, and Koger), A., i, 588. 
Diketopiperazinobis(0-nitro-p-methyl- 
styryl methyl ketone) (EINHORN and 
GOTTLER), A., i, 113. 
2:6-Diketopyrimidine, 5-cyano- (5-cyano- 
wracil), synthesis of, and 5-carboxyl- 
amide (JoHNsON), A., i, 69. 
Diketopyrroline compounds, absorption 
spectra of (PuRVIs), T., 2535 ; P., 297. 
2:4-Diketotetrahydrothiophen, 3-cyano-, 
and its silver salt and diacetyl deriva- 
tive (BENARY), A., i, 580. 
2:4-Diketotetrahydrothiophen-3-car- 
boxylamide, and its potassium salt 
(BEnARY), A., i, 580. 
Dilatometer, for testing gypsum (VAN’r 
Horr), A., ii, 348. 
Dilution law, new (PARTINGTON), P., 8. 
Dimercurammonium salts. See under 
Mercury. 


op-Dimethoxyacetophenone,  w-chloro- 
(TuTin), T., 2512; P., 244. 
w-chloro- 


mp-Dimethoxyacetophenone, 
(TuT1n), T., 2510; P., 244. 

4:5-Dimethoxybenzaldehydedimethyl- 
acetal, 2-nitro- (BAMBERGER and 
EueGAr), A., i, 268. 

4:5-Dimethoxybenzaldoxime, 2-nitro- 
(BAMBERGER and ELGAR), A., i, 269. 

Di-p-methoxybenzenesulphonylhydr- 
oxylamine (FicnTER and Tamm), A., 
i, 836. 


2:4-Dimethoxybenzhydrol (Pore and 
Howarp), T., 81. 
2:3-Dimethoxybenzoic acid, 6-nitro-, 


methyl ester (WEGSCHEIDER and 

KLEMENC), A., i, 672. 
$:4-Dimethoxybenzoic acid, 2:6-dinitro-, 

methyl ester (WEGSCHEIDER and 

KLEMENC), A., i, 671. 
4:5-Dimethoxybenzoic acid, 2-nitroso-, 

methyl ester (BAMBERGER and ELGAR), 

A., i, 269. 

89 
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2:4-Dimethoxybenzophenone, pheny!l-, 


hydrazone and oxime, and its mono- | 
chloro-derivative (KAUFFMANN and | 


PaNnNwii7z), A., i, 394. 

2’:4’-Dimethoxy-2-benzoylbenzoic acid, 
methyl] ester (TAMBOR and ScuiRcH), 
A., i, 559. 

2’:4'-Dimethoxy-2-benzylbenzoic acid, 
aud its acid chloride (TamMBor and 
Scuiircn), A., i, 559. 

3:4-Dimethoxy-S-bromo-a-methoxy- 
ethylbenzene (MANNICH and NEv- 
BERG), A., i, 412. 

4’:3- and 5’:3-Dimethoxychalkone, 2’:4- 
dihydroxy-, and diacetyl derivative 
of the former EN v. Kos- 
TANECKI, and Lampe), ’A 629. 

5:2’-, 5:8’-, and 5:4’- + Aor adie 9 A 
amoylphenoxyacetic acids, and their 
ethyl esters (ABELIN and vy. Kos- 
TANECK]), A., i, 631. 

Dimethoxycoumaranone (Feiix and 
FRIEDLANDER), A., i, 279. 

6’:6’-Dimethoxycoumaranonyl-1-hydr- 
oxy-4-oxynaphthalene (Fenix and 
FRIEDLANDER), A., i, 279. 

3:3’-Dimethoxy-4:4'-dicarbethoxy-o7- 
distyryl-7so-oxazole on A, V. 
KosTANECKI, and LAMPE), A., i, 
629. 

4:4'-Dimethoxydicinnamenylchlorocarb- 
inol, and its methyl ether and di- 
chloride (Straus, Lutz, and Hissy), 
A., i, 564. 

5-Dimethoxy-Se-dimethylhexane-fe- 
diol (PuRDIE and Youne), T., 1534; 
P., 198. 

pp'-Dimethoxydiphenacylamine hydro- 
chloride (TutN), T., 2507. 

pp’ -Dimethoxy-2:5-diphenylpyrazine, 
and its salts (Turin), :T., 2505; P., 
244; (TuTIn and Carton), T., 2531; 
P., 245. 

pp'-Dimethoxy-2:6-diphenylpyrazine, 
and its salts (TuTrn), T., 2506; P., 
244; (TuTin and Caton), T., 2532; 
P., 245. 

3:4-Dimethoxy-8-ethoxyphenanthrene, 
and its picrate(PscHorrand LoEWEN), 
A., i, 424. 

3:4-Dimethoxy-8-ethoxy-phenanthrene- 
5-carboxylic acid (PscHorr and 
LOEWEN), A., i, 424. 

3:4-Dimethoxy-8-ethoxyphenanthrene 
er acid (PscHoRR and ZEID- 
LER), A., i, 425. 

3: :4-Dimethoxy- 8-ethoxy-5-vinylphenan- 
threne (PscHorR and LorwEn), A., i, 
424. 

5:6-Dimethoxy-1(2’)- fm ar nanan 
= (FELIX and FRIEDLANDER), A 
i 279. 
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4:5-Dimethoxy-o-methylacetophenone, 
and its phenylhydrazone and semi- 
carbazone (HARDING and WEIZMANN), 
T., 1128; P., 180. 

5:6-Dimethoxy-2-methylcoumarone (Vv. 
GRAFFENRIED and Vv. KosTANECK]), 

| A, i, 681. 

| 6:7-Dimethoxy-2-methyl1-1:2-dihydroiso- 
quinoline, 5(or 8)-nitro- (PyMAN), T., 
270. 

6:7-Dimethoxy-1-methylnaphthalene 
(LuFrF, Perkin, and Rosrnson), T., 
1140; P., 133. 

1:2-Dimethoxyphenanthraphenazine, 
and its salts (Pisovscni), A., i, 
643. 

3:6-Dimethoxyphenazonium salts(KEHR- 
MANN and Voar), A., i, 409. 

3:6-Dimethoxyphenazoxonium, metho- 
sulphate, chloride, and platinichloride 
(KEHRMANN and Voer), A., i, 409. 

| 3:4- Dimethoxyphenylethylamine, and its 

| hydrochloride (MaNNICH and Jacos- 

SOHN), A., i, 168. 

| $:4-Dimethoxyphenylmethylcarbinol, 

and its acetate, chloride and ethyl 
| ether (MANNICH and NEUMANN), A., 


i, 412. 
| 2:4-Dimethoxyphenylphthalide (TAMBOR 
and Scnittrcn), A., i, 559. 
8-3:5-Dimethoxyphenylpropionic acid, 
and its amide (SALWAy), T., 2417. 
| $:4- -Dimethoxyphenylisopropylamine, 
| and its mE eRe (MANNICH and 
|  JACOBSOHN), A., i, 167. 
4:4'-Dimethoxyphenylstyrylbromocar- 
binol, and its methyl ether (Straus, 
KRIER, and Lutz), A., i, 568. 
Di-y-methoxyphenylstyrylchlorobromo- 
methane, and its derivatives (STRAUS, 
KriER, and Lutz), A., i, 568. 
4:4’-Dimethoxyphenylstyrylchlorocar- 
binol, and its methyl ether (Straus, 
Krier, and Lutz), A., i, 567. 
4:4’-Dimethoxyphenylstyryldibromome- 
thane, and its derivatives (STRAUS, 
KriER, and Lurz), A., i, 568. 
Di-y-methoxyphenyl styryl ketone, and 
its derivatives (Straus, Krier, and 
Lutz), A., i, 566. 
2:5- ‘Dimethoxyphenylthiocarbamide 
(KAUFFMANN and Fritz), A., i, 377. 
| Dimethoxyphenyl-p- -tolylmethane (Mac- 
| KENZIE), P., 170 
2:7-and 2:8-Dimethoxy-9-phenylxan- 
then-9-0l (v. BArEYER, AICKELIN, 
DIEHL, HALLENSLEBEN and Hgss), 
A., i, 262. 
3:6- Dimethoxy-9- -phenylxanthonium-2’- 


| 
} 


| carboxylic acid, methyl and ethyl 


esters, salts of (KEHRMANN and 
ScHEUNERT), A., i, 407. 


INDEX OF 


3:4-Dimethoxystyrene, w-bromo- (MAN- 
NicH and NEuBERG), A., i, 412. 

Di-p- -methoxystyrylbromocarbiny] 
methyl ether (Straus, Krier, and 
Lutz), A., i, 568. 

Di-p-methoxystyryldibromomethane 
(Straus, Krier, and Lutz), A., i, 
568. 

§:2’-, 5:3’-, and 5:4’-Dimethoxy-2-styryl- 
coumarone (ABELIN and v. KosTan- 
ECKI), A., i, 631. 

Di-p-methoxystyryl ketone, hydrobro- 
mide of (Straus, Krier, and Lutz), 
A., i, 568. 

a-Dimethoxysuccinic acid, its anhydride 
and methyl hydrogen ester (PURDIE 
and Youne), T., 15383. 

a-Dimethoxysuccinyl chloride (PURDIE 
and Youne) T., 1532. 

3:4-Dimethoxy-2: 2: 5:5- tetraphenyl- 
tetrahydrofuran (PuRDIE and 
Youne), T., 1535; P., 198. 

4:5-Dimethoxy-o-toluidine, and its acetyl 
derivative (LUFF, PERKIN, and Rosin- 
son), T., 1134; P., 182. 

4:5-Dimethoxy-o-toluonitrile 
PERKIN, and Rosrnson), 
P., 182. 

4:5-Dimethoxy-o-tolylglyoxylic acid 
(Harpine and WEIZMANN), T., 1128. 

2:4-Dimethoxytriphenylcarbinol 
(KAUFFMANN and Pannwivz), A., i, 
394, 

2:7-Dimethoxyxanthone (Vv. BAEYER, 
AICKELIN, DIEHL, HALLENSLEBEN, 
and Huss), A., i, 252. 

aa-Dimethylacetoacetic acid, y-bromo-, 
ethyl ester, condensation of, with 
secondary amines (GAULT and 
THIRODE), A., i, 356. 

2:5-Dimethylacridine, and its picrate 
(BorscHE, SCHMIDT, TIEDTKE, and 
RorrsiEPgR), A., i, 882. 

Dimethylacrylic acid, decomposition of, 
by heating with ammonia (FicurER, 
LABHARDT and KIEFER), A., i, 
89. 

a-and-/-a5-Dimethyladipic acids (NoyxEs 
and KykIAKIDEs), A., i, 709 

N-p- -Dimethylisoadrenaline methylene 
ether, and its hydrochloride (MANNIcH 
and JACOBSOHN), A., i, 414. 

88-Dimethyl-5-allyl- A¢-hepten-y-one 
(HALLER and BAvgr), A., i, 220. 

Dimethylamine _platinichloride and 
periodide, and their use in the separa- 
tion of, from trimethylamine (BERTH- 
EAUME), A., i, 365. 

p-Dimethylaminoanilo- -a-hydrindone 
(RUHEMANN), T., 1446. 

Dimethylaminobenzaldehyde semicarb- 
azone (KNOPFER), A., i, 433. 


(LUFF, 
7., 1185; 
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o- and p-Dimethylaminobenzoic acid, 
menthyl esters of (COHEN and Dup- 
LEY), T., 1746. 

o-4-Dimethylaminobenzoyloxybenzoic 
acid, ethyl ester (EINHORN and v. 
Baan), A., i, 259. 

ee 8 ae 
acid (WoLF), A., 1, 736. 

5-p- Seasthateninenatiins 3-y- 
cumyl-, and 3-isohexyl-rhodanic acids 
(KAuuzA), A., i, 130. 

4-y-Dimethylaminobenzylidenemethyl- 
6-methyl-pyrimidone, and its hydro- 
chlorides (STARK and BOGEMANN), 
A., i, 437. 

8-Dimethylaminobenzylidene-a-rho- 
daninepropionic acid (ANDREASCH), 
A., i, 695. 

2-p'-Dimethylamino-p-cinnamoyl- 
phenyldihydro‘soindole (ScHOLTZ and 
WoLFRvuM), A., i, 772. 

Dimethylaminodimethylethylearbinol, 
salts of (FoURNEAU), A., i, 823. 

p-Dimethylaminodistyryl ketone 
(BorscHe), A., i, 683. 

y-Dimethylamino-a-guaiacylpropanol 
and its methiodide and benzoyl! deriva- 
tive (FOURNEAU), A., i, 247. 

Dimethyl-a(-diaminohexane, derivatives 
of (v. Braun), A., i, 821. 

y-Dimethylaminonaphthoxypropanol 
and its methiodide (FouRNEAD), A., 
i, 247. 

y-Dimethylamino-a-p-nitrophenoxy- 
propanol and its picrate and benzoyl 
derivative (FoURNEAU), A., i, 247. 

Dimethylaminocyc/ooctane, and its de- 
rivatives (WILLSTATTER and WASER), 
A., i, 366. 

a-Dimethylaminopentane, and its platini- 
chloride and methiodide (WILL- 
STATTER and WASER), A., i, 366. 

Dimethylaminophenol, perbromide 
(WIELAND and WECKER), A., i, 
244. 

y-Dimethylamino-a-phenoxypropanol, 
and its derivatives (FoURNEAU), A 
i, 247. 

1-y-Dimethylaminophenyl-2:4-dimethyl- 
3-hydroxy-methy]-5-pyrazolone 
(FARBWERKEVORM. MEISTER, LUCIUS, 
& Brine), A., i, 78. 
1-p-Dimethylaminopheny1-2-methyl1-3- 
hydroxymethyl-4-ethy1-5-pyrazolone 
(FARBWERKE VORM. MEISTER, Lucius, 
& Brunine), A., i, 341. 
1-p-Dimethylaminopheny]l-2-methyl-3- 
hydroxymethyl-5-pyrazolone (Faks- 
WERKE VORM. MEISTER, Lucius, & 
Brunin@), A., i, 340. 
o-y-Dimethylaminopropylaniline, 
its salts (v. BRAuN), A., i, 820. 


and 
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-Dimethylamino-a-thymoxypropanol, 
and its methiodide (FouRNEAU), A., 
i, 247. 

+-Dimethylamino-a-p-tolyloxypropanol, 
and its benzoyl derivative (Four- 
NEAU), A., i, 247. 

Dimethylaminotrimethylcarbinol hydro- 
chloride, salts of (FouRNEAU), A., i, 
823. 

Dimethylammonium iridi-chloride and 

bromide (GuTBIER and Rrsss), A., 


i, 97. 
platinibromide (GuTBrER and Baur- 
IEDEL), A., i, 12. 
Dimethylamylammonium, di-c-amino., 


iodide dihydriodide and other deriva- 
tives (v. Braun), A., i, 821. 
di-e-benzoylamino, iodide (v. BRAUN), 
A,, i, 821. 
Dimethylaniline, absorption spectrum 
of (Purvis), T., 1551. 
electrical conductivity of solutions in 
(SACHANOFF), A., ii, 1027. 
m-amino-, condensation of aromatic 
aldehydes with (Moors), A., i, 280. 
p-nitroso-, sulphate, compound of 
hydrogen chloride and (v. Korczyn- 
SK!) A., i, 551. 
dithio- (FICHTER and Tamm), A.,i, 836. 
p- tee | a (FicH- 
TER and Tamm), A., i, 836. 
Dimethyl-p- anisidine, "oxidation of, and 
its chloride, bromide, perbromide 
and picrate (WIELAND and 
WECKER), A., i, 244. 
2:6-dinitro- (MELDOLA), P., 232. 
Dimethylanthranilic acid, di-w-cyano- 
(BADISCHE ANILIN-, & SopA-FAaBRIK), 
A., i, 319. 
1:8-Dimethylanthraquinone, 
2:4-diamino-, 4-iodo-, 4-nitro-, and 
2:4-dinitro- (ScHOLLand PorscHIWAU- 
SCHEG), A., i, 272. 
Dimethylbenzocyc/oheptadienone 
(THIELE and WeiTz), A., i, 854. 


Dimethylbenzocyc/oheptanol (THIELE 
and WeI7z), A., i, 855. 

4:6-Dimethy]-1:2:3:7:9-benzpentazole 
(BULow), A., i, 81. 


2:6-Dimethyl-1:3:7:9-benztetrazole,  4- 
pend and its salts (BiLow and 
AAs), A., i, 2038. 

4: 6-Dimethyl-1 :8:7:9-benztetrazole 
(BiLow and Haas), A., i, 80. 
Dimethyldibromomaleide (DIELS 

REINBECR), A., i, 360. 


and 


4-amino-, | 


eee a new indicator (Pozz1- | 


Escort), A., ii, 153. 

Dimethyl-éert- butylethylene glycol (Prr- 
LESCHAEEFF), A., i, 86. 

7e- yt Y- -isobutylhexan- B-ol(FREY- 
Lon), A., i, 359. 


| 


INDEX OF SUBJECTS. 


Be-Dimethyl-y- we - A8-hexene 
(FREYLON), A., i, 359 

aB- Dimethylbutyric acid, a-hydroxy-, 
1-pheny1-2:3-dimethyl-5-pyrazolone 
ester (RIEDEL), A., i, 434. 

1:3-Dimethyleaffolide( Bitz andKREss), 
A., i, 521; and its silver salt (BrLTz), 
A., i, 522. 

1:7-Dimethyleaffolide. See apoCaffeine. 

2:5-Dimethyl-(‘)-dichloromethylpyrro- 
lenine, and its picrate (PLANCHER 
and Pont), A., i, 133. 

Dimethylcinchonine, constitution of, and 
its phenylhydrazone and tetrabromo- 


and its salts (CoMANDUCCI and 
D’OneaHrA), A., i, 276. 
Dimethyleinchotenine and dibromo- 


(ComanpDucctiand D’ONGHIA), 
1:1-Dimethylcitronellol 

and CocHIN), A., i, 572. 
4:7-Dimethylcoumarin, 6-amino- (CLAy- 


A. i, 276, 
(AUSTERWEIL 


TON), T., 1352. 
6-nitro-, and 3:6-dinitro- (CLAYTON), 
T., 1398. 
5:6-Dimethyleoumarin, 8-nitro- (CLAy- 
TON), T., 1405. 


6:7-Dimethyleoumarin, 5-amino-, and 
5:8-diamino- (CLAYTON), T., 1353. 
5- and 8-nitro-, 5:8-dinitro, and 3:5:8- 
trinitro- (CLAYTON), T., 1898. 
2:5-Dimethy]-5:10-dihydroacridine (Bor- 
SCHE, SCHMIDT, TIEDTKE and Rotrt- 
SIEPER), A., i, 882. 
Dimethyldehydroindigotin (KALB), A 
i, 340. 
2:2’-Dimethyl-1:1’-dianthraquinoyl, di- 
nitro-, and di-amino- (SCHOLL and 
SEER), A., i, 271. 
5:5’-Dimethyl-:1:2’-dicoumarone, 2-hy- 
droxy-, acetate (FRIEs and PFAFFEN- 
DORFF), A., i, 186. 
2:1’-dihydroxy-. See 5:5’-Dimethyl- 
leuco-oxindirubin. 
Dimethyldiethyldicarbinol. 
Dimethylhexane-y6-diol. 


See 7é- 


88-Dimethyl-53-diethylhexan-y-ol, and 
its phenylurethane (HALLER and 
BAUER), A., i, 220. 


BB-Dimethyl - 55 - diethylhexan-y - one 
(HALLER and BAvER), A., i, 220. 

3:4-Dimethyl-2:5-diethylpyrrole and its 
acetate and potassium salt (PILoTy), 
A., i, 277. 

N-S-Dimethyldiphenylamine-o-sulph- 
onium iodide mercuri-iodide (BAR- 
NETT and SMIL&s), T., 985. 

| “oe atte cae ee hy- 
droxide and its salts (MASCARELLI 
and CErasoti), A., i, 725. 


eb Semetnet -echgt a aeatenatete- 


zole, 4-liydroxy- (BéLow and Haas), 
A., i, 208. 
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Dimethylethylearbinol, amino-, car- 
bamide derivatives of (FoURNEAU), 
A., i, 824. 

1:1-Dimethyl-3-ethylcyc/ohexane, 3-bro- 
mo- (CRossLEY and GILLING), T., 
2222. 

B8-Dimethyl-5-ethylhexan-y-ol, and its 
phenylurethane (HALLER and BAvER), 
A., i, 220. 

1:1-Dimethy1-3-ethylcyclohexan-3-ol 
(CrossLEY and GILLING), T., 2222. 

B-Dimethyl-5-ethylhexan-y-one (HAL- 
LER and BAUER), A., i, 220. 

Dimethylethylcyc/ohexanone oxime 
(CrossLEy and GILLING), T., 534. 

1:1-Dimethyl-3-ethylcyclohexene (Cross- 
LEY and GILLING), T., 2222. 

1:3-Dimethy] - 5 - ethylidene-A*-cyclohex- 
ene (AUWERS and PeErers), A., i, 
826. 

Dimethylfluoran dihydrobromide (Gom- 
BERG and Conk), A., i, 872. 

3:6-Dimethylfluoran, methyl and ethyl 
esters and bromo- and _nitro-deriva- 
tives (FERRARIO and NEUMANN), A., 
i, 59. 

1:4-Dimethylfuran, stereochemistry of 
(Campo y CERDAN), A., i, 868. 

1:1-Dimethylgeraniol (AUSTERWEIL and 
CocHin), A., i, 687. 
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88-Dimethylhexan-7y-ol, and its phenyl- 
urethane (HALLER and BAvER), A., 
i, 220. 
BB8-Dimethylhexan-y-one, and its oxime 
(HALLER and BAuEr), A., i, 220. 
1:1-Dimethylcyc/ohexan-6-one, and 
semicarbazone (MEERWEIN 
UnKEL), A., i, 857. 
1:3-Dimethyl-A*-cyclohexene, hydro- 
chloride of (AUWERS and PETERs), A., 
i, 827. 
1:3-Dimethyl-A‘-cyclohexene-5-acetic 
acid (AUWERS and Peters), A., i, 842. 
1:3-Dimethyl-A*-cyclohexene-5-tri- 
methylearbinol (AUWERS and PETERS), 
A., i, 842. 
ye-Dimethyl-Af-hexen-5-0l and its acet- 
ate and chloride (ABELMANN), A., i, 
455. 
1:3-Dimethyl-A*-cyclohexen-5-0l-5-acetic 
acid, ethy] ester (AUWERs and PETERS), 
A, i, S42. 
1:1-Dimethy1-A‘-cyc/ohexen-3-one, 5- 
chloro-, interaction of ethyl cyano- 
acetate and (CROssLEY and GILLING), 
Dep OLS: F., SB. 
1:3-Dimethy]l-A*-cyclohexenylidene-5- 
acetic acid, ethyl ester (AUWERS and 
PETERS), A., i, 841. 


its 
and 


| 1:1-Dimethyl-A*-cyclohexenylidene-5-cy- 


ay-Dimethyglutaconic acids (Frist and | 


REvUTER), A., i, 9. 


aa-Dimethylglutaric acid, 8-imino-a’- | 


cyano-, ethyl ester, a- and B- forms of, 
and ethyl hydrogen ester (CAMPBELL 
and THORPE), T., 1309; P., 176. 

1:4-Dimethylglyoxaline, and 2 (or 5)- 
bromo-, and 2:5-dibromo-, and their 
salts (PyMAN), T., 1821, 1828, 1831; 
P., 212. 

1:5-Dimethylglyoxaline, and 2 (or 4)- 
bromo-, and their salts (PyMAN), T., 
1823, 1829; P., 212. 

y¢-Dimethyl-A°-heptadiene, and its di- 
hydrobromide (ABELMANN), A., i, 
455. 

¢-Dimethyl-A8-hepten-5-ol, and its acet- 
ate and chloride (ABELMANN), A., i, 
455. 

B8-Dimethyl-A¢-hepten-y-one (HALLER 
and BAUER), A., i, 220 

ye-Dimethyl-Af*-hexadiene, and its di- 
hydrobromide (ABELMANN), A., i, 455. 

1:3-Dimethyl-A*:*cyclohexadiene, di- 
hydrochloride of(AUWERSand PETERS), 
A., i, 827. 

Ad-Dimethylhexan-yd-diol — (dimethy/l- 
diethyldicarbinol), and its diethyl ether 
and dichloride (FrumtNA), A., i, 150. 

88-Dimethylhexan-ye-dione, and its sod- 
ium and copper salts (COUTURIER), A., 
i, 362. 


anoacetic acid, 3-hydroxy-, ethy] ester 
and silver salt of (CRossLEY and GiL- 
LING), T., 527. 
1:4’-Dimethy]-3-cyclo-hexylidenecyclo- 
hexan-4-one, and its oxime (LUFF and 
PERKIN), T., 2155. 
1;:3-Dimethylhydantoin-5-carboxylic 
acid, 5-hydroxy-, lactamide (BILTz and 
Kress), A., i, 522. 
:3-Dimethylhydantoin-5-carbureide, 5- 
hydroxy-(BiLtTz and KREBs), A.,i, 521. 
:3-Dimethylhydantoylamide, and its 
ethyl ether and diacetyl derivative 
(Biirz and Kress), A., i, 521. 
:3-Dimethylhydantoylcarbamide, 5- 
hydroxy-, (BiLTz and Kress), A., i, 
§21. 
2:2-Dimethyl-l-hydrindene, and __ its 
semicarbazone (HALLER and BAUER), 
A., i, 490. 
Dimethylhydropyrrindole (Pitoty), A., 
i, 277. 
2:5-Dimethyl-8-hydroxy-1:2:3:4-tetra- 
hydroacridine, and its sulphate 
(BorscHE, ScHMIDT, TIEDTKE, and 
RorrTsiIEPER), A., i, 882. 
3:3-Dimethylindolenyl 2-methyl ketone, 
and its semicarbazone (PLANCHER and 
GIUMELLI), A., i, 63. 
Dimethylketen-8-naphthaquinoline 
(STAUDINGER, KLEVER, and KoBEr), 
A., i, 587. 


—_ 


~ 
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Dimethylketen/soquinoline(STAUDINGER, 
KLEVER, and Koper), A., i, 587. 
5:5’-Dimethyl-leuco-oxindirubin (2:1’- 
dihydroxy-5:5'-dimethyl-1:2'-dicou- 
marone) (FRIES and PFAFFENDORFF), 
A., i, 186. 
Dimethyl-p-methoxypyroxonium 
chlorate (Vv. BAEYER), A., i, 763. 
1:3-Dimethy]-5-methylene-A°*-cyc/o- 
hexene (AUWERS and Perers), A., i, 
826. 
3:3-Dimethyl-2-methylene-a-naphthin- 


per- 
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1:3-Dimethyl-5-isopropylidene-A*-cyc/o- 
hexene (AUWERS and PETERS), A., i, 
826. 

4:4’-Dimethylpyranthrene (ScHOLL and 
POTSCHIWAUSCHEG), A., i, 272. 

4:4’-Dimethylpyranthrone, preparation 
of (SCHOLL, LIESE, MICHELSON, and 
GRUNEWALD), A., i, 264; (ScHOLL 
and PoTscHIWAUSCHEG), A., i, 272. 


| 1:8-Dimethylpyrazole, 5-chloro-, deriva- 


doline, and its picrate, stanni- and | 


mercuri-chlorides (ZANGERLE), A., i, 
430. 

50-Dimethyl-Ay‘-nonadiene (B.JELOouss), 
A., i, 706. 

50-Dimethyl-Ay-nonen-e-ol, and 
— and chloride (BsEtovuss), A., i, 
06. 

Be-Dimethyl-Ay-octadiene (BJELOUss), 
A., i, 706. 

n-Dimethyl-Af-octadiene, and its 
dihydrobromide (ABELMANN), A., i, 
455. 

yn-Dimethyl-A8-octen-5-0l, and 
acetate and chloride (ABELMANN), A., 
i, 455. 

5n-Dimethyl-Ay-octen-e-ol, and __ its 
acetate and chloride (BsELouss), A., i, 
706. 


tives of (MIcHAELIS and LACHWITz), 
A., i, 641. 

2:4- and 2:6-Dimethylpyridine, absorp- 
tion spectra of the vapours of (PURVIS), 
T., 20a: P., 46. 


4:6-Dimethyl-2-pyrimidone(acetylacetone- 


its | 


carbamide), constitution -and deriva- 
tives of (STARK and BOGEMANN), A., 
i, 437. 


| Dimethylpyrone, preparation of (SKRAUP 


its | 


2:5-Dimethyloxazole (GABRIEL), A., i, 


432. 
5:5’-Dimethyloxindirubin (1:2’-bis (5- 
methyleoumaran-indigo) (FRIES and 
PFAFFENDORFF), A., i, 186. 
By-Dimethylparaconic acid, and its 
ethyl ester (FicHTER and GISIGER), 
A., i, 88. 
Dimethylpentamethylenediamine, 
benzoyl derivative, and its picrate (v. 
Braun), A., i, 820. 
as-Dimethylpentamethylenediamine, 
and its aurichloride (v. BRAuNn), A., i, 
820. 


83-Dimethylpentane, B-chloro-, 
(SCHREINER), A., i, 661. 
83-Dimethylpentan-87-diol, and __ its 


acetyl derivative and phenylurethane 
(BLAISE and HerMAy), A., i, £34. 
B8-Dimethylpentan-y-one oxime (HAL- 
LER and BAvER), A., i, 219. 
9:10-Dimethylphenanthridine, and its 
picrate (BorscHE, ScHMIDT, TIEDTKE 
and RoTTstEerPeR), A., i, 882. 
Dimethylphthalide, 5-amino-, 5-cyano-, 
and 5-hydroxy-, and their derivatives 
(BARGELLINI and Forti-Fort!), A., 
i, 745. 
Dimethylphthalidecarboxylic acid, 
synthesis of (BARGELLINI ; BARGEL- 
LINI and Forti-Fortt), A., i, 744. 


and PRIGLINGER), A., i, 578. 
salts of (GoMBERG and Cong), A., i, 
871. 
action of methyl sulphate on (v. 
BAEYER), A., i, 763. 
compounds of, and the halogen 
hydrides (McInTosn), A., i, 331. 
2:4-Dimethylpyrrole, azo-dye from 
(MARCHLEWSKI and Rost), A., i, 206. 
2:5-Dimethylpyrrole, action of chloroform 
on (PLANCHER and Pont), A., i, 132. 
2:5-Dimethylpyrrole-3-aldehyde, and its 
p-nitrophenylhydrazone, and its corre- 
sponding napthacinchoninic acid 

(PLANCHER and Ponrtrt), A., i, 182. 

:3-Dimethylpyrrolidine, and its deriva- 

tives (LOFFLER and Lukowsky), A., 

i, 632. 

2:3-Dimethyl-4-quinazolone, 6- and 7- 
acetylamino-, and /7-amino-, and 
derivatives (BoGERT, AMEND, and 
CHAMBERS), A., i, 895. 

4:5-Dimethylsalicylaldehyde, and _ 3- 
nitro-, and 3:6-dinitro- (CLAYTON), 
T., 1404. 

5:6-Dimethylsalicylaldehyde, 
nitro- (CLAYTON), T., 1404. 

4:5-Dimethylsalicylic acid, 3:6-dinitro- 
(CLayTon), T., 1402. 

5:6-Dimethylsalicylic acid (CLAYTON), 
T., 1405. 

Dimethylstannic oxalate and sulphide 
(PFEIFFER, LEHNHARDT, LUFTEN- 
STEINER, PRADE, SCHNURMANN and 
TRUSKIER), A., i, 724. 

a:3-Dimethylstyrene, 5-bromo-6-hydr- 
oxy- (FRIEs and Moskopp), A., i, 334. 

a-4-Dimethylstyrene, w-5-dinitro-2- 
hydroxy-, and its sodium salt (CLay- 
TON), T., 1407. 

s-Di-y-methylsulphonepropylcarbamide 
(SCHNEIDER), A., i, 660. 


em 


and 38- 
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ee a 
amide (SCHNEIDER), A., i, 660. 

s-Di-y- -methylsulphonepropylthioearb- 
amide (SCHNEIDER), A., i, 660. 

Dimethylsulphoxylic acid, imino-, 
sodium salt oe FABRIK VON 
HEYDEN), A., i, 229. 

Dimethylsulphurous ‘ acid, imino-, 
sodium salt (CHEMISCHE FABRIK VON 
HEYDEN), A., i, 229, 

Dimethyltetrahydroacetophenone 
(LESER), A., 1, 48. 

d-2:5-Dimethy1-1:2:3:4-tetrahydroacrid- 
ine, and its salts (BorscHr, SCHMIDT, 
TIEDTKE, and RorTstEPER), A., i, 882. 

1:4 Dimethyltetrahydrofuran, stereo- 
chemistry of (CAMPpo Y CERDAN), 
A., i, 868. 

d-6;9-Dimethy1-5:6:6:7:8-tetrahydro- 
phenanthridine, and its salts (Bor- 
SCHE, SCHMIDT, TIEDTKE, and Rotrt- 
SIEPER), A., i, 882. 

2:4-Dimethyl-A*-tetrahydro-6-pyridone- 
8-carboxylamide, 4-amino-, and its 
silver and barium salts (CHICK and 
WItsMorE), T., 1993 ; P., 217. 

Dimethylthiocarbamic acid, esters of 
(BILLETER), A., i, 545; (DELEPINE 
and Scuvine), A., i, 721 

Di-y-methylthiopropylthiocarbamide 
(SCHNEIDER), A., 1, 660. 

Dimethyl-p-toluidine, 2:5-diamino-, 2- 
acetyl-2:5-diamino-, 2:5-diacetyl- 
amino-, 2:5- and 2:6-dinitro-, and 5- 
nitro-2-acetylamino- (MorGAN and 
CLaytTon), T., 2650; P., 323. 

Dimethyltoluquinolphthalein and _ its 
derivatives (KEHRMANN and SiLzER), 
A., i, 408. 

7:9-Dimethyluric acid, degradation of 
(BriTz and Kreps), A., i, 521. 

Dimethylviolurates, pantachromism of 
(HanrzscH and Rosison), A., i, 
196. 

Dimorphism and mixed crystals occurring 
in liquid-crystalline substances (LEH- 
MANN), A., ii, 772. 

88-Dinaphthafluorene (SCHMIDLIN and 
HusFrR), A., i, 833. 

peer oe ee pee 


LIN and Huser), A., i, 833. 
ap nn (THIELE and 
WANSCHEIDT), A , 1, 832. 


peri- -Dinaphthalene. See Perylene. 
aBa’S’-Dinaphthanthracene, preparation 
of (Homsr), T., 1141; P., 12. 
absorption spectra of, and of its hydro- 
derivative and isomerides (HomMER 
and Purvis), T., 1155; P., 25. 
Dinaphthapyrylphosphinous acid, and 
its sodium and barium salts (Fosse), 
A., i, 292, 531. 
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Dinaphth + salts (Gom- 
BERG and Cong), A., i, 870. 

Dinaphthaxanthhydryl bromide per- 
bromide, and chloride and its double 


salts (GoMBERG and Cong), A., i, 
870. 
Di- ¥ -naphtholpiperazine (STEVIGNoN), 
gy PBL 


Di-a- and -B-naphthylacetic acid, and 
sodium salt of the latter (ScHMIDLIN 
and Huser), A., i, 833. 

Di-8-naphthylearbinol, and its com- 
pound with hexane (ScHMIDLIN and 
HvuBER), A., i, 833. 

Di-8-naphthylechloromethane (ScHMID- 
LIN and Huser), A., i, 833. 

Dinaphthylene p-disulphoxide (HIL- 
DITCH), T., 2591. 

Dinaphthylene-aca-a8-and 88-ketone-BA- 
oxide (SCHMIDLIN and Huser), A., 
i, 832. 

8- ene ether (ZELTNER and 
TARASOFF), A., i, 316. 

Di-a- and B- -naphthylsulphonylhydroxy- 
lamine (FICHTER and Tamm), A., i 
835. 

Dinitro-compounds, Janovsky’s reaction 
for (REITZENSTEIN and Sramm), A., 
ii, 358. 

Dinitrosacyls. 
oxides. 

Diolefines, preparation of (BsELOuss), 
A, 4, $06; 

Dioxalosuccinonitrile, hydrates and 
diethyl ester with potassium and 
copper salts (WISLICENUS and EL- 
VERT), A., i, 159. 

Dioxindoles, preparation of (KALLE & 

0.), A, i, 337. 

Di-p-oxybenzoyl-p-oxybenzoic acid 


See  Glyoximeper- 


(FiscHER and FREUDENBERG), A., 
i, 266. 

Di-oxythiocarbonic acid, methyl, .2-pro- 
py!, dsobutyl, amyl and _ benzyl 
esters (RaGG), A., i, 154. 

p-Dipentamethyleneindolylmethane 
(BorscHe and KIeENITz), A., i, 
782. 


Dipeptides, of lauric and »-nonoic acids, 
synthesis of (Hopwoop and Wetz- 
MANN), P., 69. 

Diphenacylamine hydriodide 

T., 2521; P., 244. 
pp’-dihydroxy-, and its salts (TuT1n), 
T., 2522; P., 244. 
mm’ pp’ -tetrahydroxy-,salts of(TuTIN), 
T., 2523; P., 244 


(TUTIN), 


Di-9-phenanthrylamine (Scumipr and 
Lumpp), A., i, 313. 

Di-9(10)-phenanthrylamine, 3:3-di- 
bromo- (ScumMiIpT and Iwmpp), A., 


i, 313, 
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Di-p-phenetidylpropylene, 8-bromo- 
(Busienigs), A., i, 668. 

1:4-Diphenoxy-anthraquinone and _ its 
dinitro-derivative (WALSH and 
WeEIzMANN), T., 688. 

ax-Diphenoxydecane (Vv. BRAUN and 
TRUMPLER), A., i, 26. 

Diphenoxydipropanol oxide (FoURNEAU), 

we 

au-Diphenoxydodecane (v. Braun and 
TRUMPLER), A., i, 26. 

Diphenoxyethyl ether (Wont and Ber- 
THOLD), A., i, 620. 

Diphenoxypropanolamine, and hydro- 
chloride (FouRNEAD), A., i, 247. 

Diphenyl, 2-benzoylamino- (v. Braun), 
A., i, 189. 

Diphenylacenaphthenone, 9:9-dichloro- 
(ZsuFFA), A., i, 862. 

Diphenylacetamidophosphoryl, chloro-, 
dimethyl ester and _ dichloride 
(STEINKOPF, BOHRMANN, GRUNUPP, 
KIRCcHHOFF, JiRGENS, and BENEDEK), 
A,, i, 308 

Diphenylacetic acid, 4:4’-diamino-, de- 

rivatives of (HELLER and AscH- 
KENASI), A., i, 739. 

di-p-bromo- (BiLTz, EDLEFSEN and 
SEYDEL), A., i, 570. 

Diphenylacetic anhydride, a-chloro- 
(STOLLE), A., i, 738. 

4:5-Diphenylacetylenediureine, 1 -chloro-, 
1-chloro-3-sodium-, and 1:3:7:9-tetra- 
chloro- (BiLTz and BEHRENS), A., i, 
590. 

§:10-Diphenylacridol chloride, and its 
hydrochloride (GoMBERG and Conse), 
A., i, 59. 

Diphenylallylearbinol, synthesis of 
(TARASOFF), A., i, 109. 

Diphenylamine, molecular weight of 

(PrRzyLusKA), A., i, 106. 

formation of completely substituted 
derivatives of (LEUCHS and THEo- 
DORESCU), A., i, 395. 

o-sulphoxides, intramolecular _ re- 
arrangement of (BARNETT and 
SmILgs), T., 186; P., 10; (Brapy 
and SmiLks), T., 1559; P., 199. 

o-sulphoxide, ¢ri-and tetrachloro-, and 
hydrochloride of the former (BRADY 
and SmriuEs), T,, 1554, 1560; P., 
199. 

sulphoxide, chlorodinitro- (PAGE and 

MILEs), T., 1116. 

perchlorate (HoFMANN, METZLER, and 

Ho6sotp), A., i, 371. 
Diphenylamine, ¢e¢ranitro- (TINGLE and 

URKE), A., i, 22. 

Diphenylamine potassium methoxide and 
isobutyloxide, 2:4-dinitro- (Buscu 
and Kécgt), A., i, 473. 
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Diphenylaminetetracarboxylic acid, 
hexa-hydroxy-, ethyl ester and its 
acetyl derivative (LEUcHsS and 
THEODORESCD), A., i, 395. 

Diphenyldiaminodiphenylmethane, di-p- 
amino and its hydrochloride (SrRaUs 
and BorMANN), A., ii, 282. 

Diphenyl-a(-diaminohexane, and its de- 
rivatives (v. BRAUN), A., i, 821. 

1:4-Dipheny1-3:5-endoanilo-4:5-dihydro- 
1:2:4-triazole (nitron), use of, in the 
analysis of nitrates (VASILIEFF), A., 
ii, 1109. 

Diphenyl-y-anisidine (WIELAND and 
WECKER), A., i, 243. 

s-Diphenylazomethane. See w-Azotolu- 
ene. 

Diphenylbenzocyc/oheptadienone 
(THIELE and Welrz), A., i, 154. 

Diphenylbenzocyc/oheptanol (THIELE 
and WEITz), A., i, 855. 

Diphenylbenzocyc/oheptanone (THIELE 
and WEITz), A., i, 854. 

2:3-Diphenylbenzopyranol chloride hy- 
drochloride (GomBERG and CONE), 
A., i, 58. 

2:4-Diphenylbenzopyranol chloride 
hydrochloride, 7-hydroxy- (GoMBERG, 
ConE, and WINTER), A.,_ i, 
59. 

1:3-Diphenyl-4-benzylidene-5-pyrazol- 
one-2’-carboxylic acid (MICHAELIs 
and Lko), A., i, 515. 

Diphenylbenzylphosphine oxide (ArBu- 
SOFF), A., i, 803. 

Diphenylbisdiphenylene-ethane 
(ScHLENK, HERZENSTEIN, and 
WEICKEL), A., i, 469. 

a8-Diphenylbutane, l-a8-dihydroxy- 
(McKEnzi1z and WREn), T., 479. 

ay-Diphenylbutane (StosBE and Posn- 
JAK), A., i, 236. 

By-Diphenylbutane, By-dibromo- 
(StopBE and Posnsak), A., i, 236. 

2:4-Diphenylcyc/obutane-1:8-di-a- 
methylacrylic acid, and its methyl 
ester and (¢etrabromide (MACLEOD), 
A., i, 846. 

aa-Diphenylbutane-ayé-triol (TaRa- 
SOFF), A., i, 109. 

a5-Diphenyl-Af-butinene-ad-diol and its 
derivatives (Dupont), A., i, 379. 

Diphenylisobutylphosphine oxide (ARBU- 
SOFF), A., i, 803. 

1;5-Dipheny1-3-tert.-butylpyrazoline 
(AuwERs and Voss), A., i, 71. 

88'-Diphenylisobutyrie acid, «a-00-tri- 
cyano-, ethyl ester (MITCHELL and 
THORPE), T., 2280. 

88’-Diphenylisobutyronitrile, oo-di- 
cyano- (MITCHELL and TuHoRPs), T., 
2280. 
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Diphenyleampholide and  dinitro- 
(SHrBATA), T., 1240. 

1:9- Diphenylcarbamidofluorene 
(ScumipT and Stitzet), A., i, 31. 

Diphenylearbinol. See Benzhydrol. 


Diphenylchloroacetamide (CLARKE), T 
429 


$:6-Dipheny1-2:5-diethyl-2:5-dihydro- 
pyrazine and its hydrochloride 
(HILDESHEIMER), A., i, 891. 

BB-Dipheny]-aa-diethylpropiolactone, 
B-hydroxy- (FREUND and FLEISCHER), 
A., i, 491. 

2:8-Dipheny1-2:4-dihydro-1:8-benz- 
oxazine, 4-cyano- (ROHDE 
ScHARTEL), A., i, 776. 

3:6-Diphenyldihydropyrazoquinazol- 
one (MICHAELIS and LEo), A., 
515. 

Diphenyldihydroretene, — ag 
(HEIDUSCHKA and ScHELLER), A., i, 
398. 

- ee ar ag 1. mee -ol 
(Lucas), A., i, 378. 

vY- pg or -dimethylpropan-7-ol 
(Lucas), A., i, 378. 

1:5-Dipheny1-8:4-dimethylpyrazoline 
(AUWERS and Voss), A., i, 70. 

Diphenyldiphenylenecarbinol and _ its 
perchlorate and ethyl ether (ScHLENK 
and HERZENSTEIN), A., i, 238. 

Diphenyldiphenylenemethyl chloride 
(SCHLENK and HERZENSTEIN), A., i, 
238. 

Diphenylene p-disulphide, monoxide of 

(HixpiTcr), T., 2586. 
p-disulphoxide (H1tpiTcx), T., 2585. 

Diphenyleneglycollic acid, condensation 
of, with phenols and phenol ethers 
(BISTRZYCKI and v. WEBER), A 
742. 

eo penny ag” aminophenol 
(REDDEIIEN), A., i, 747 


and 


i, 


9 1, 


Diphenylene-NV-methylsultam (ULL- 
MANN and Gross), A., i, 887. 

wie (ULLMANN and 
Gross), A., i, 886. 

Diphenylethoxyethylearbinol (Rey- 
NOLDs), A., i, 858. 

aB- -Diphenylethylamine, B- and iso- 
hydroxy-, methiodides (RaBE and 
HALLENSLEBEN), A., i, 317. 

Diphenylethylene oxides (RABE and 
HALLENSLEBEN), A., i, 317. 

8- ae ether (ZELTNER and 


TARASOFF), A., i, 316. 
Diphenylethy] cyclohexyl eon (Kou- 
LER and BuRNLEY), A., i, 392. 
2: he 1- “ethylindole ( RICHARDS), 
, 978 
ap- ee acid and its ethyl 
ester (BorscHE), A., i, 35. 
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Diphenylglycine-o-carboxylic acid 
(BADIscHE ANILIN- & Sopa- FABRIK), 


A., i, 319. 
vye-Diphenyl-AF8-heptadiene (Rey 

NOLDs), A., i, 858. 
a(-Diphenyl-A**-hexadiene, and its 


tetrabromide (RuPE and Birern), A., 
i, 161. 
1:2- parnetanniatee 3:5-dione 
(BorscHe), A., i, 36. 
a5-Diphenyl-A«-hexene, and its hydro- 
bromide (RuprE and BUtrery), 
161. 
Be-Diphenyl-Ay-hexinene-fe-diol and its 
dibromides (Dupont), A., i, 379. 
Diphenylhistidine, 2:4-dinitro- (ABDER- 
HALDEN and BLUMBERG), A., i, 371. 
5:5-Diphenylhydantoin, 1:3-dichloro- 
(B1LTz and BEHRENS), A., i, 589. 
1:3-Diphenyl-5-o-hydroxyphenylpyrazol- 
ine, and its monobenzoy! derivative 
(AUWERS and Voss), A., i, 71. 
Diphenylhydroxycampholic acid, its 
barium salt and lactone (SHIBATA), 
T., 1241. 
Diphenylhydroxysocampholic acid and 
its methyl ester (SHIBATA), T., 1245. 
Diphenyliodonium perchlorate (Hor- 
MANN, Rotu, HOBOLD, and METZLER), 
A., i, 819 
Diphenylmethane, constitution of deriva- 
tives of (DUVAL), A., i, 685. 


hag 3 


and benzophenone, cryoscopic be- 
haviour of (MASCARELLI and 
MusatTty), A., ii, 390. 


o-sulphoxide, intramolecular rearrange- 
ments of (HILDITCH and SMILEs), 
P., 174. 
2:2’-diamino-4:4’-diacetylamino-, and 
2:2’-dinitro-4:4’-diacetylamino- 
(DuvaL), A., i, 588. 
4:4'-dichloro-2:2’-diamino-, 4:4’-di- 
chloro-2:2’-dinitro-, 4:4'-dichloro- 
2:2’-di-iodo- (MASCARELLI, ToscuHI, 
and ZAMBONINI), A., i, 831. 
Diphenylmethane-5:5-dicarboxylic acid, 
2:2’-dihydroxy-, and its diacetyl 
derivative and copper salt (EPSTEIN), 
A., i, 117. 
Diphenylmethanediethyldihydrazine, 
and its sulphate and semicarbazide 
(v. Braun), A., i, 525. 
Diphenylmethylbenzocyc/oheptanol 
(THIELE and WeItz), A., i, 854. 
Diphenyl-y-methylbenzylearbinol (Cr1a- 
MICIAN and SILBER), A., i, 489. 
Diphenylmethylene-p-aminophenol 
(REDDELIEN), A., i, 118. 
Diphenyimethyleneaniline preparation 
of (ReEDDELIEN), A., i, 118 
Diphenylmethylenedimethyl-p-pheny]l- 
enediamine (REDDELIEN), A., i, 118. 


ii, 1342 


Diphenylmethylene--nitroaniline 
(REDDELIEN), A., i, 118. 

Diphenylmethylene-m- and -p-toluidine 
(REDDELIEN), A., i, 118. 

Diphenylmethylene-m-4-xylidine (Rrp- 
DELIEN), A., i, 118. 

5:5-Diphenyl-3-methylglyoxalone,  <i- 
bromo- ars and BEHRENS), A. ,i,590. 

5:5-Diphenyl-3-methylhydantoin, 
1-chloro- (BiLTz and Brurens), A., i, 
589. 

Diphenylmethylmalonic acid, potassium 
ethyl salt (REYNOLDS), A., i, 858. 

8-Diphenylmethyl-1-naphthoic acid, and 
dichloro- (ZsuFFA), A., i, 861. 

Diphenylmethylphosphine oxide (ARBU- 
soFF), A., i, 803. 

2: 3-Diphenylnaphthalene -4-carboxyl- 
amide, 1-cyano- (HINSBERG), A., i, 486. 

Diphenylnaphthalide(Zsurra), A.,i, 862. 

ay-Diphenyl-7y-1-naphthylallene-a-carb- 
oxylic acid and its ethyl ” (LaP- 
WORTH and WECHSLER), T., 

ay-Diphenyl-7-1- move ce Tae 
(LAPWORTH and WECHSLER), T., 42 

Diphenyl-a-naphthylmethane (ZsuFFa), 
A., i, 861. 

1:3-Diphenyl-5-m- and -p- rer 
pyrazoline (AUwzRs and Voss), A., i, 
71. 

2:5- -Diphenyloxazole, 4-chloro- 
BRIEL), A., i, 190. 

ad- eye ~AY- -pentenoic acid, 8-amino-, 

its benzoyl derivative (PosNER 
and Roupe), A., i, 848. 
85-Diphenyl-Ay-pentenoicacid,a-cyano-, 
ethyl ester (MACLEOD), A., i, 847. 
ay-Diphenyl-8-phenylglyoxylpropanedi- 
anil, ay-dihydroxy-, and its acetyl 
derivative (BorscHE and TITSINGH), 
A., i, 65. 

Diphenylphosphinic acid, isopropyl] and 
zsobuty] esters of (ARBUSOFF), A. ,i,803. 

Diphenylphosphinous acid, ethyl, iso- 
propyl, and isobutyl esters of (ARBU- 
SOFF), A., i, 803. 

Diphenylphthalide, 2:5- and 3:4-di- 
hydroxy-, and derivatives (v. BAEYER, 
AICKELIN, Drgent, HALLENSLEBEN, 
and Hess), A., i, 250. 

a8-Diphenylpropane, /-a8-dihydroxy- 
(McKENZIE and WREN), T., 477. 

Diphenylisopropylphosphine oxide 
(ARBUSOFF), A., i, 803. 

1;5-Dipheny1-3-isopropylpyrazoline 
(AUWERs and Voss), A., i, 71. 

2:5-Diphenylpyrazine, salts of (TuUTIN 
and Caron), T., 2530; P., 245. 
oo’-dihydroxy- (TuTIN), T., 2518; 
45. 


(Ga- 


00 'pp’-tetrah et and its sulphates 
(TuTIN), 2514; P., 245. 
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2:6-Diphenylpyrazine, salts of (Turrn), 
T., 2501; (Turin and Carton), T., 
2531; P., 245. 
pp’-dihydroxy-, and its salts (TuTry), 
T., 2523; P., 244. 
1;3-Diphenylpyrazole-2’-carboxylic 
acid, 5-chloro- (MIcHAELIs and Lzo), 
A., i, 515. 
1;3-Diphenyl-5-pyrazolone-2’-carboxylic 
acid, and its derivatives and 4- 
nitro-, and 4-oximino- (MICHAELIS 
and Lxo), A., i, 515. 
2:6-Dipheny]-4-pyridone-3:5-dicarboxy]- 
ic acid, tautomerism of the ethyl 
ester of (PETRENKO-KRITSCHENKO and 
ScHOTTLE), A., i, 188. 


Diphenylpyrrolinophenazine (RuneE- 
MANN), T., 1443; P., 196. 

Diphenylquinazolone and its hydro- 
chloride (Mumm and Hessk), A., i, 


771. 


| Diphenyl series, studies in the (Cain 


and May), T., 720; P., 71. 

88-Diphenyl-a-styrylacrylonitrile 
its = (STAUDINGER 
BucHwitz), A., i, 46. 

(a)-aB- Diphenyieaecins acid, methyl 
ester of (KOMNENOS), A., i, 672. 

Diphenyltellurium di- iodide (LEDERER), 
Bly 20a 

2:5 Diphenylthiazole (GABRIEL), A., i, 
190 


T., 


and 
and 


Diphenylthiobenzamide (RussELt), 
956. 


ax-Diphenylthioldecane (v. BRAUN and 
TRUMPLER), A., i, 26. 

a6-Diphenylthioloctane (v. BRAUN and 
TRUMPLER), A., i, 26. 

3:4-Diphenylthiophen-2:5-dicarboxylic 
acid (HINSBERG), A., i, 335. 


85-Diphenylthiosemicarbazide hydro- 
chloride (Buscn), A., i, 75. 
1:4-Diphenyl-5-thiourazole, and __ its 


sodium, silver and O-methyl deriva- 
tives (BuscH, REINHARDT, and Lim- 
PACH), A., i, 142. 

Diphenyl-3 :4-gem-triazolo-iso-oxazole 
(3:4-phenylazimino-5-phenyliso-oxazole) 
(WIELAND and GmeEtin), A.,i, 784. 

4:4'-Diphenyltriphenylmethane 
(SCHLENK, WEICKEL, and HERzEN- 
STEIN), A., i, 237. 

4:4'-Diphenyltriphenylmethyl(ScuLENk, 
WEICKEL, and HERZENSTEIN), A., i, 
236. 

Diphenylviolurates, pantachromism of 
(HANTzscH and Rostson), A., i, 196. 

a8-Diphenyl-a-xanthylethane (GoMBERG 
and Congr), A., i, 56. 

m-Diphenylylacetic acid and its amide 
(WiLttcERopT and ScHoutz), A., i, 
393. 
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m-Diphenylyl isobutyl ketone, and its 
oxime and phenylhydrazone (WILL- 
GERODT and ScHo.tTz), A., i, 393. 

y-m-Diphenylylbutyric acid, and its 
amide (WILLGERODT and SCHOLTz), 
A., i, 398. 

m-Diphenylylethyl ketone and its oxime 
and phenylhydrazone (WILLGERODT 
and ScHOLTz), A., i, 393 

Bm-Diphenylylpropionic acid and its 
amide (WILLGERODT and ScHOLTz), 
A., i, 393. 


m-Diphenylyl propyl and sopropyl 
ketone and their oximes and phenyl- 
hydrazones (WILLGERODT and 


ScuotTz), A., i, 393. 

Diphtheria, antitoxin of (BANZHAF), A., 
li, 734. 

Dipicryl-1:5-d‘aminoanthraquinone 
(SEER and WEITZENBOCK), A., i, 
571. 

a(-Di-1-piperidylhexane, and its deriva- 
tives (Vv. Braun), A., i, 821. 

aa’-Dipropionin (ALPERN and WEIz- 
MANN), P., 345. 

Dipropionylacetic acid, ethyl ester and 
its copper salt (LUNIAK), A., i, 90. 
Di-isopropylamine aurichloride (L6rrF- 

LER), A., i, 611. 
ee (ScHREINER), 
.» i, 367. 

Diisopropy] ketone, a-hydroxy-, p-nitro- 
phenylhydrazone (BLAISE and HeEr- 
MAN), A., i, 534. 

Dipropylmalonic acid, ethyl ester, equi- 
librium between potassium carbonate, 
water, and (M‘Davin) A., ii, 837. 

Dipropylcyc/opropanecarbinol, and _ its 
acetate and pyruvate (BoUVEAULT 
and Locaguin), A., i, 93. 

Dipropylstannic bromide (PFEIFFER, 
LEHNHARDT, LUFTENSTEINER, PRADE, 
ScHNURMANN, and TRUSKIER), A., i, 
724. 

6:6’-Diquinolylmethane (BorscHE and 
KreniTz), A., i, 781. 

Disaccharides, enzymes acting on, in the 
human embryo and new-born child 
(IBRAHIM; IBRAHIM and KAUMHEI- 
MER), A., ii, 629. 

Disease, alveolar carbon dioxide pressure 
in (FITZGERALD), A., ii, 316. 

Disinfectants, semi-specific 
(BEcHHOLD), A., ii, 435. 

Disinfection, theory of (REICHEL), A., 

ii, 61; (HERzoc and BETzEL), A., ii, 
882 ; (CuIck), A., ii, 990. 

by the incomplete combustion of straw 
(TRILLAT), A., ii, 232. 

Dispersion, influence of the degree of, on 
the stability of elements and com- 
pounds (v. WEIMARN), A., ii, 835. 


chemical 
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Dispersion, influence of the degree of, of 
solid crystalline substances on their 
melting points (v. WEIMARN), A.,, ii, 
1033. 

Dispersion of light. 
chemistry. 

Dissociation. 
cal, 

Dissolved substances, electrical conduc- 
tivity and constitution of (SERKOFF), 
A, Bh, TT. 

Distillation under reduced pressure, 

apparatus for (BoUVEAULT), A., ii, 


See under Photo- 


See under Affinity, chemi- 


485. 
of mixtures of enantiomorphously 
related substances (Evans), T., 


2238 ; P., 251. 

fractional, of organic liquids (TIMMER- 
MANS), A., i, 533. 

vacuum, estimation of temperature 
and pressure in (HANSEN), A., ii, 
267. 

apparatus for (VOLLRATH), A., ii, 930. 

Distyrene, solid, identity of, with stil- 
bene (ERLENMEYER), A., i, 3809; 
(SrosBE), A., i, 310 ; (LIEBERMANN), 
A., i, 469. 

liquid and solid, constitution of 
(STopBE and Posnsak), A., i, 236. 

Distyryl ketone (dibenzylideneacetone) 
(Straus, ACKERMANN, and Lutz), 
Ruy 3 22%. 

and triphenylmethane (StRavs, 
Lutz, and Hussy), A., i, 563; 
(Straus, Krigr, and Lutz), A., 
i, 565. 

colour and physical properties of, and 
its derivatives and chloroacetates 
(StossE and HAERTEL), A., i, 43. 

perchlorate (HoFMANN, KIRM- 
REUTHER, and LECHER), A., i, 105. 

Distyrylchlorobromomethane, and _ its 
dibromide and mercuribromide 
(Straus, ACKERMANN, and Lwvrtz), 
A., i, 120. 

Disulphide, ©. .H,,0.8,, from sodium 
menthylxanthate and iodine (Tscuvuc- 
AEFF), A., i, 862. 

Disulpbides, action of sodium or potass- 
ium hydroxide on (PRICE and 
Twiss), T., 1175; P., 186. 

organic, action of sulphur and am- 
monia on (HOLMBERG), A., i, 150. 

aromatic, behaviour of, at high 
temperatures (HINSBERG), A., i, 


a-Disulphoxides, physico-chemical evi- 
dence of the structure of (HILDITCH), 
T., 1091; P., 95. 

Ditetramethyld‘aminodiphenylmethy]l- 
diindoxy] (REITZENSTEIN and BrEeun- 
NG), A., i, 441. 
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Ditetramethyld‘aminodiphenylmethyl- 


| Di-p-tolyleulphonethane, and di- 


di-o- and -p-methylindoxyl (Reirzen- | 


STEIN and BrREUNING), A., i, 441. 
p-Di-a8-tetramethyleneindolylmethane 
(BorscHeE and Krentz), A., i, 782. 
Dithiocarbaminoacetic acid, ammonium 

salt of (ANDREASCH), A., i, 694. 
a-Dithiocarbaminopropionic acid, am- 
monium salt of (ANDREASCH), A.,i,695. 

Dithiodiglycoll-phenyl and -p- tolyl- 
hydrazides (FrERicHs and Forster), 
A., i, 191. 

YY" Dithiophenoyipentane (FREUND and 
FLEISCHER), A., i, 492. 

2:6-Dithiothymine (WHEEL ER, McFar- 
LAND and Srorey), A., i, 139. 

Dithymol, formation of. (BRISsEMORET 
and BLANCHETIERE), A., i, 314. 

ee (STEV IGNON), St 

Di-p-toluenesulphony1-3-nitro--tolu- 
idide (ULLMANN and Gross), A., i, 
887. 

Di-p-toluenesulphonyl-tolylenediamine 
(ULLMANN and Gross), A., i, 887. 

p-Ditolyl, 2:2’ and 3:3’-dibromo-, and 
2:2’:5:5’-tetrabromo-, disulphides 
(ZINCKE and FROHNEBERG), A., i, 315. 

Ditolyl-4:4’-acetic acid, 2:2’-diamino-, 

its benzoyl derivative (HELLER 
and AscHKENAS!), A., i, 738. 

Ditolyldiethylcarbamide (HovusBEn, 
ScHOTTMULLER, and FREuND), A., i, 
35. 

Di-p-tolyldisulphoxyethane, and _ its 
tetrabromide (FromM and Ralziss), 
A., i, 554. 

Ditolylene p-disulphoxide (Hitprrcn), 
T., 2591. 

o- and m-Ditolylene oxide (SABATIER 
and MaiLue), A., i, 669. 


Ditolylethane from oe and 
toluene (FiscHER and CasTNER), A., i, 
662. 

Ditolylethylcarbamide ? (Hoven, 


ScHOTTMULLER, and FrREvuND), A., 
35. 

Di-p-tolylethylene from paraldehyde and 
toluene and w-bromo- (FISCHER and 
CASTNER), A., i, 662. 
m-p-Ditolyl ketone, and its oxime and 
semicarbazone (LAvAuUx and Lom- 
BARD), A., i, 748. 

Ditolylmethane from formaldehyde and 
toluene, and diamino-, and its di- 
acety] derivative (FiscHER and Gross), 
A., i, 661. 

Ditolylmethylcarbamide og ay 
ScHOTTMULLER, and FREUND), A 
35. 

Di-p-tolylsulphonephenylmethane 


i, 


be] 1, 


| Drugs, new (EINHORN), 


(FromM and Raiziss), A., i, 555. 
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and 
tetranitro- (FromM and Raiziss), A., 
i, 555. 

Di-p-tolyldithioethane, and its ¢etra- 
bromide, and di- and tetra-iodides 
(FromM and Ralziss), A., i, 554. 

p-Di-a8-trimethyleneindolylmethane 
(BorsoHE and KIEnN1I7z), A., i, 782. 

Dixanthogens. See Di-oxythiocarbonic 
acid, esters. 

Di-m-xylyl-4:4’-acetic acid, 2:2’-di- 
amino-, and its derivatives (HELLER 
and ASCHKENAS!), A., i, 738. 

s-Dixylyldimethyl ether (CarrR&), A., i 
620. 

Dodecane, au-diamino-, hydrochloride, 
platinichloride and benzoyl derivative 
(v. Braun and TrUMPLER), A., i, 
26. 

Dodecanedicarboxylic acid (FRANKE and 
HANKAM), A., i, 460. 

Dodecanetetracarboxylic acid and its 
ethyl ester (FRANKE and HANKAM), 
A., i, 460. 

Dog, liver of the. See Liver. 

Dogs, growing, phosphorus content of 

(LipscHtTz), A., ii, 224. 
heart. See Heart. 

Dolomite from Algeria, composition and 
optical properties of (HUTCHINSON), 


A., ii, 306. 
Double salts. See Salts, double. 
Drinking water. See under Water. 
A., i, 170. 
occurrence of betaines and choline in 
(PotsTorFF), A., ii, 234. 
rate of action of, on muscle (VELEY 
and WALLER), A., ii, 331. 
influence of, on oxidation in the 
organism (BAER and MEYERSTEIN), 
A., ii, 1094. 
exhalation of, by the lungs (CusHNy), 
A., ii, 525. 

Drying apparatus (BASKERVILLE and 
STEVENSON), A., ii, 602 ; (Dowzarp), 
A., ii, 1053. 

Drying tower, reversible (PFEIFFER), 
A., li, 285. 

Duboisia hopwoodii, alkaloid of (Rotu- 
ERA), A., ii, 993. 

Duplobenzylidenethioacetone (Fromm), 
A., i, 490. 

Duplo-y-xylylenebenzylidenemercaptal, 
and the corresponding sulphone 
(AUTENRIETH and BEUTTEL), A., i, 61. 

Duplo-p-xylylene-m- and -p-hydroxy- 
benzylidenemercaptal, and their di- 
benzoates (AUTENRIETH and Bevt- 
TEL), A., i, 61. 

Duplo-p-xylylene-m- and -p-tolylidene- 
mercaptal (AUTENRIETH and BEvt- 
TEL), A., i, 61. 


INDEX OF 


Dura-santalin (PERKIN), T., 223; P., 


Dyes. See Colouring matters. 

Dye-solutions, photochemical phenomena 
in (WEIGERT), A., ii, 373. 

Dynamic isomerism. See under Affinity, 
chemical. 


Ear, rabbit’s, action of radium bromide 
on the skin of the (BARRATT), A., ii, 
983. 

Earths, rare, magneto-chemical analysis 
of (URBAIN), A., ii, 505. 

Ecbhallium elaterium, glucoside of (BERG), 
A., i, 499. 

Echinoderm eggs. See under Eggs. 
Eder’s solution (WINTHER), A., ii, 115, 
564. 
Edestin, 

Lipp1&), A., i, 598. 
Eggs, chemical and bacteriological study 
of (PENNINGTON), A., ii, 224. 
development of, stimulus leading to 
(Lozs), A., ii, 320. 
animal, influence of radium emanation 
on the development of (HERTWIG), 
A., ii, 320, 983. 
echinoderm, autolysis in (Lyon and 
SHACKELL), A., ii, 629. 
catalase of, before and after fertilis- 
wlon (Lyon), A., ii, 54. 
fertile2d, inhibition by potassium 
cyPtide of the deleterious action of 
saldt solutions on (LOEB), A., ii, 
878. 
frog’s, nucleo-protein in the yolk 
— of (McCLENDOoN), A., ii, 
4 


analysis of (OsBORNE and 


hen’s, dextrose in (DIAMARE), A., ii, 
320. 

changes in the fats of, during 

a (EAVEs), A., ii, 
87. 


sea-urchin’s, behaviour of nucleic acid 
in the cleavage of (MasIna), A., 

ii, 731. 
inhibition of the toxic action of 
— ions on (Logs), A., ii, 


inhibition of the toxic action of 
certain poisons on, due to depres- 
sion of oxidation in the eggs 
(Loxs), A., ii, 1096. 

poisonous action of sodium chloride 
on (Logs), A., ii, 1095; (LoxB 
and WasTENEyYs), A., ii, 1096. 

unfertilised, cytolysis in (Moors), 
A., ii 975. 
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Eggs, unfertilised, of <Asterias and 
Arbacia, action of isotonic salt 


solutions on (LILLIE), A., ii, 522. 
lecithins in the yolk of (BARBIERI), 
A., i, 704, 
Egg-albumin, influence of temperature 
on the refractive index of (HER- 
LITZKA), A., ii, 1013. 
ionisation, hydration and rotation ot 
(PAULI), A., i, 905. 

action of, with hydriodic acid (WEYL), 
A., i, 792. 

gelatinisation of, by hydrochloric acid 
(Morvzz1), A., i, 81. 

hexone bases from (CHAPMAN and 
PETRIE), A., i, 82. 

compounds of copper and (ScALa and 
BONAMARTINI), A., i, 146. 

products of the akaline hydrolysis of 
(GupTA), A., i, 209. 

colour reactions of (REICHARD), A., ii, 
363. 

Eksantalal and its acetate (SEMMLER), 
A., i, 496. 

Eksantaloide (SEMMLER), A., i, 496. 

Elaidic acid, 6:- and «x-di-iodo (ARNAUD 
and PosTERNAK), A., i, 459. 

A¢-Elaidic acid (tarelaidic acid) (AR- 
NAUD and PosTERNAK), A., i, 356. 

An-Elaidic acid (ARNAUD and PosTER- 
NAK), A., i, 459. 

Elasticity, torsional, and _ viscosity, 
relation between (Faust and Tam- 
MANN), A., ii, 189. 

Elastin, metabolism experiments with 
(ABDERHALDEN and KUEHL), A., ii, 
1084, 

Elateridoquinone (BERG), A., i, 499. 

Elaterin, action of silver oxide 
(BERG), A., i, 499. 

a-Elaterin, constitution of (Moors), T., 
1797 ; P., 215. 

Elaterone and its phenylhydrazone and 
dioxime (Moore), T., 1803; P., 215. 
Electrical conductivity. See under 

Electrochemistry. 

Electricity. See under Electrochemistry. 

Electrocapillary phenomena. See under 
wlectrochemistry. 

Electrocardiogram, influence of stroph- 
anthine, adrenaline and muscarine on 
the (STRAUB), A,, ii, 434. 

ELECTROCHEMISTRY :— 

Accumulator, lead, rapid formation of 
plates in (Just, ASKENASY, and 
MITROFANOFF), A., ii, 96; 
(FiscHER), A., ii, 576. 

lead, evolution of gas and capacity 
of the (STREINTZ), A., ii, 925. 

iron-nickel peroxide, reactions in 
the (ForERsTER and HEROoLD), 
A., ii, 770. 


on 
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Ditetramethyldiaminodiphenylmethyl- 


di-o- and -p-methylindoxyl (REITZEN- | 


STEIN and BREUNING), A., i, 441. 
p-Di-a8-tetramethyleneindolylmethane 
(BorscueE and Krentz), A., i, 782. 
Dithiocarbaminoacetic acid, ammonium 

salt of (ANDREASCH), A., i, 694. 
a-Dithiocarbaminopropionic acid, am- 
monium salt of (ANDREASCH), A.,i,695. 
Dithiodiglycoll-phenyl and _ -p-tolyl- 
hydrazides (FRERIcHS and FérsTER), 
A., i, 191. 
yy-Dithiophenoylpentane (FREUND and 
FLEISCHER), A., i, 492. 
2:6-Dithiothymine (WHEELER, McFar- 
LAND and StTorgy), A., i, 139. 
Dithymol, formation of (BrissEMORET 
and BLANCHETIERE), A., i, 314. 
a (STEvieNon), A., i, 
81 


Di-p-toluenesulphonyl-3-nitro-y-tolu- 
idide (ULLMANN and Gross), A., i, 
887. 

Di-p-toluenesulphonyl-tolylenediamine 
(ULLMANN and Gross), A., i, 887. 

p-Ditolyl, 2:2’ and 3:3’-dibromo-, and 
2:2’:5:5'-tetrabromo-, disulphides 
(ZINCKE and FROHNEBERG), A., i, 315. 

Ditolyi-4:4’-acetic acid, 2:2’-diamino-, 
and its benzoyl derivative (HELLER 
and ASCHKENASI), A., i, 738. 

Ditolyldiethylcarbamide (HovuBEN, 
ScHOTTMULLER, and FREuND), A., i, 
35. 

Di-p-tolyidisulphoxyethane, and _ its 
tetrabromide (FrRoMM and Raliziss), 
A., i, 554. 

Ditolylene p-disulphoxide (Hitpircu), 

2591 


a . 

o- and m-Ditolylene oxide (SABATIER 
and Mar.ue), A., i, 669. 

Ditolylethane from paraidehyde and 
toluene (FiscHER and CAsTNER), A., i, 
662. 

Ditolylethylcarbamide ? (HovuBEn, 
ScHOTTMULLER, and FrEuNpD), A., i, 
35. 

Di-p-tolylethylene from paraldehyde and 
toluene and w-bromo- (FISCHER and 
CasTNER), A., i, 662. 

er ketone, and its oxime and 
semicarbazone (LAVAUX and Lom- 
BARD), A., i, 748. 

Ditolylmethane from formaldehyde and 
toluene, and diamino-, and its di- 
acetyl derivative (FIscHER and Gross), 
A., i, 661. 

Ditolylmethylcearbamide (HovuBEn, 
ScHOTTMULLER, and FREUND), A., i, 
35. 

Di-p-tolylsulphonephenylmethane 
(FromM and Raiziss), A., i, 555. 
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| Di-y-tolyleulphonethane, and di- and 


tetranitro- (FromMM and Raiziss), A., 
i, 555. 

Di-p-tolyldithioethane, and its ¢etra- 
bromide, and di- and tetra-iodides 
(Fromm and Raiziss), A., i, 554. 

p-Di-a8-trimethyleneindolylmethane 
(BorscHE and KIEn17Tz), A., i, 782. 

Dixanthogens. See Di-oxythiocarbonic 
acid, esters. 

Di-m-xylyl-4:4’-acetic acid, 2:2’-di- 
amino-, and its derivatives (HELLER 
and ASCHKENAS!), A., i, 738. 

s-Dixylyldimethyl ether (Carré), A., i, 
620. 

Dodecane, au-diamino-, hydrochloride, 
platinichloride and benzoyl derivative 
(v. Braun and TriMpLer), A., i, 
26. 

Dodecanedicarboxylic acid (FRANKE and 
HANKAM), A., i, 460. 

Dodecanetetracarboxylic acid and its 
ethyl ester (FRANKE and HANKAM), 
A., i, 460. 

Dog, liver of the. See Liver. 

Dogs, growing, phosphorus content of 

(LipscHttz), A., ii, 224. 
heart. See Heart. 

Dolomite from Algeria, composition and 
optical properties of (HUTCHINSON), 


A., ii, 306. 
See Salts, double. 


Double salts. 
Drinking water. See under Water. 


| Drugs, new (E1nHoRN), A., i, 170. 


occurrence of betaines and choline in 
(PotstorFF), A., ii, 234. 

rate of action of, on muscle (VELEY 
and WALLER), A., ii, 381. 

influence of, on oxidation in the 
organism (BAER and MEYERSTEIN), 
A., ii, 1094. 

exhalation of, by the lungs (CusHny), 
A., ii, 525. 

Drying apparatus (BASKERVILLE and 
STEVENSON), A., ii, 602 ; (DowzaRD), 
A., ii, 1053. 

Drying tower, reversible (PFEIFFER), 
A., li, 285. 

Duboisia hopwoodii, alkaloid of (Rotu- 
ERA), A., ii, 993. 

Duplobenzylidenethioacetone (FRoMM), 
A., i, 490. 

Duplo-y-xylylenebenzylidenemercaptal, 
and the corresponding sulphone 
(AUTENRIETH and BEvTTEL), A., i, 61. 

Duplo-p-xylylene-m- and -p-hydroxy- 
benzylidenemercaptal, and their di- 
benzoates (AUTENRIETH and BEvrt- 
TEL), A., i, 61. 

Duplo-p-xylylene-m- and -p-tolylidene- 
mercaptal (AUTENRIETH and BEvT- 
TEL), A., i, 61. 
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Dura-santalin (PERKIN), T., 223; P., 
23. 

Dyes. See Colouring matters. 

Dye-solutions, photochemical phenomena 
in (WEIGERT), A., ii, 373. 

Dynamic isomerism. See under Affinity, 
chemical. 


Ear, rabbit’s, action of radium bromide 
on the skin of the (BARRATT), A., ii, 
983. 

Earths, rare, magneto-chemical analysis 
of (URBAIN), A., ii, 505. 

Echallium elaterium, glucoside of (BERG), 
A., i, 499. 

Echinoderm eggs. See under Eggs. 

Eder’s solution (WINTHER), A., ii, 115, 
564. 

Edestin, analysis of (OsBoRNE and 
LIDDILE), A., i, 598. 

Eggs, chemical and bacteriological study 

of (PENNINGTON), A., ii, 224. 
development of, stimulus leading to 
(Logs), A., ii, 320. 
animal, influence of radium emanation 
on the development of (HERTWIG), 
A., ii, 320, 983. 
echinoderm, autolysis in (Lyon and 
SHACKELL), A., ii, 629. 
catalase of, before and after fertilis- 
ation (Lyon), A., ii, 54. 
fertilised, inhibition by potassium 
cyanide of the deleterious action of 
salt solutions on (Logs), A., ii, 
878. 
frog’s, nucleo-protein in the yolk 
_— of (McCLENDoN), A., ii, 
4, 
hen’s, dextrose in (DIAMARE), A., ii, 
320. 
changes in the fats of, during 
ee (EavEs), A., ii, 


sea-urchin’s, behaviour of nucleic acid 
in the cleavage of (MAsING), A., 
ii, 731, 
inhibition of the toxic action of 
we ions on (Logs), A., ii, 
inhibition of the toxic action of 
certain poisons on, due to depres- 
sion of oxidation in the eggs 
(Logs), A., ii, 1096. 
poisonous action of sodium chloride 
on (Lozs), A., ii, 1095; (LoEB 
and WasTENEYs), A., ii, 1096. 
unfertilised, cytolysis in (Moore), 
A., ii 975. 
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Eggs, unfertilised, of Asterias and 
Arbacia, action of isotonic salt 
solutions on (LILLIE), A., ii, 522. 

lecithins in the yolk of (BARBIERI), 

A., i, 704, 
Egg-albumin, influence of temperature 
on the refractive index of (HER- 
LITZKA), A., ii, 1013. 
ionisation, hydration and rotation ot 
(PAULI), A., i, 905. 

action of, with hydriodic acid (WEYL), 
A., i, 792. 

gelatinisation of, by hydrochloric acid 
(Morvzzi), A., i, 81. 

hexone bases from (CHAPMAN and 
PETRIE), A., i, 82. 

compounds of copper and (ScaLa and 
BONAMARTINI), A., i, 146. 

products of the akaline hydrolysis of 
(Gupta), A., i, 209. 

colour reactions of (REICHARD), A., ii, 
363. 

Eksantalal and its acetate ‘SEMMLER), 
A., i, 496. 

Eksantaloide (SEMMLER), A., i, 496. 

Elaidic acid, 6:- and «x-di-iodo (ARNAUD 
and PosTERNAK), A., i, 459. 

A¢g-Elaidic acid (tarelaidic acid) (AR- 
NAUD and PosTERNAK), A., i, 356. 

41-Elaidic acid (ARNAUD and PosTER- 

NAK), A., i, 459. 

Elasticity, torsional, and _ viscosity, 
relation between (Faust and Tam- 
MANN), A., ii, 189. 

Elastin, metabolism experiments with 
(ABDERHALDEN and KvEHL), A., ii, 
1084. 

Elateridoquinone (BERG), A., i, 499. 

Elaterin, action of silver oxide on 
(Bers), A., i, 499. 

a-Elaterin, constitution of (Moors), T., 
17907; P.;. 210. 

Elaterone and its phenylhydrazone and 
dioxime (Moore), T., 1808; P., 215. 
Electrical conductivity. See under 

Electrochemistry. 

Electricity. See under Electrochemistry. 

Electrocapillary phenomena. See under 
lectrochemistry. 

Electrocardiogram, influence of stroph- 
anthine, adrenaline and muscarine on 
the (STRAUB), A,, ii, 434. 

ELECTROCHEMISTRY :— 

Accumulator, lead, rapid formation of 
plates in (Just, ASKENASY, and 
MITROFANOFF), A., ii, 96; 
(FiscHER), A., ii, 576. 

lead, evolution of gas and capacity 
of the (STREINTZ), A., ii, 925. 

iron-nickel peroxide, reactions in 
the (ForrsTER and HEROLD), 
A., ii, 770. 
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ELECTROCHEMISTRY :— 
Cell, Clark, heat development of the 
(PoLuITzER), A., ii, 1029. 
Celis, cadmium chloride concentration 
(v. Brron and APHANASSIEFF), 
A., ii, 95. 
fuel (TAITELBAUM), 
(Baur), A., ii, 574. 
high sensibility selenium (Brown), 
A., ii, 573. 
standard, thermodynamics of 
(CoHEN and Kruyrt), A., ii, 178. 
Thermo-element,  ssilver-nickel (Vv. 
HeEvesy and Wo Fr), A., ii, 574. 
Coulometer, lead (FiscHER and 
THIELE), A., ii, 681; (FIscHER, 
THIELE, and MAxTED), A., ii, 682. 


A, B S735 


Electricity, conduction of, in solid | 


elements and compounds (Kor- 
NIGSBERGER and SCHILLING), A., 
ii, 481. 
conduction of, in crystals (DOELTER), 
A., ii, 818. 
in mixtures of metals and their 
salts (ATEN), A., ii, 769. 
nature of, and its connexion with 
chemical reactions (GILLET), A., 
ii, 381. 
Thermoelectricity of alloys (RUDOLFI), 
A., ii, 575. 

Electrical conductivity and consti- 
tution of dissolved substances 
(SERKOFF). A., ii, 177. 

and ionisation of acids, bases, and 
salts in aqueous solutions at 
high temperatures (NoyEs, MEL- 
CHER, CooPER, and EAsTMAN), 
A., ii, 257. 

diminution of, by colloids (FREI), 
A., ii, 177. 

depression of, by non-electrolytes 
(ARMSTRONG and CROTHERS), P., 
299. 

of liquid alloys (BoRNEMANN and 
MULLER), A., ii, 924. 

and dissociation of organic acids 
(WHITE and Jongs), A., ii, 821, 

of concentrated aqueous solutions at 
zero (SLOAN), A., ii, 820. 

of aqueous solutions of salts, relation 


between density and (Hzryp- 
WEILLER), A., ii, 106. 
of highly conducting solutions, 


apparatus for determination of 
(G1BsoN and Grsson), A., ii, 260. 
of mixtures of dilute solutions 
(GARDINER), A., ii, 95. 
of non-aqueous solutions at low 
temperatures (WALDEN), A., ii, 


684, | 


of alloys and their temperature co- | 


efficients (GUERTLER), A., ii, 570. | 
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ELECTROCHEMISTRY :— 
Electrical conductivity 
acids in aqueous solution, effect 
of temperature and dilution on 


of organic 


(WHITE and Jonk&s), A., ii, 13. 
of certain metallic nitrides (Suv- 
KOFF), A., ii, 254. 

hydroxamic acids 
MANDALA), A., ii, 482. 
of the halogens in nitrobenzene 
(BRUNER and GALECKI), A., ii., 
382. 

of soap solutions (McBaIN and 
TAYLOR), A., ii, 177. 

volumetric analysis, by measurement 
of (Duro!T), A., ii, 342. 

Electric arc, characteristic of the, in 
gases and vapours (KIMURA and 
YAMAMOTO), A., ii, 823. 

Electric discharge in sodium and 
potassium vapours, electrical and 
optical measurements in the 
(GEHLHOFF and RotreGarRp?), A., 
ii, 679. 

silent, chemical action of the (MosEr 

and IsGARISCHEFF), A., ii, 926. 
decomposition of water vapour by 
the (KERNBAUM), A., ii, 818. 

Thermo-electric forces of certain me- 
tallic oxides and sulphides (Weiss 
and KoENIGSBERGER), A., ii, 15. 

Spark gap, influence of the metal of, 
or the frequency of electrical vibra- 
tions (WIEN), A., ii, 381. 

Electrical resistance of the alkali 
metals (HACKSPILL), A., ii, 821. 

Electrification, contact (GRUMBACH), 
A., ii, 93. 

positive, due to heating aluminium 

phosphate (GARRETT), A., ii, 923. 

Electrocapillarity (MEYER), A., ii, 
259. 

Electrocapillary phenomena, with 
fused salts (v. HEVEsy and LorENz), 
A., ii, 822. 

Electro-catalysis (ALEXEKEFF), A., ii, 
98 
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Electrochemical and photochemical 
equilibria (Smits), A., ii, 24. 
reactions and electrode potentials 
(KisTIAKowsky), A., ii, 258, 
Dielectric capacity, the nature 
(SUTHERLAND), A., ii, 116. 
Dielectric constants and other pro- 
perties of substances, relations 
between (DOBROSERDOFF), A., ii, 
94, 
of solvents (WALDEN), A., ii, 254. 
of the halogen hydrides (ScHAEFER 
and ScHLUNDT), A., ii, 12. 
Dielectric properties of the elements 
(DoBROSERDOFF), A., ii, 93. 


of 


INDEX OF 


ELECTROCHEMISTRY :— 


Cathode potential fall at a potassium 
electrode in argon (GEHLHOFF), A., 
ii, 571. 

Cathodic volatilisation (KoHLscHUT- 
TER), A., ii, 96 

Electrode, hydrogen, abnormal action 

of the (ENKLAAR), A., ii, 819. 
iron (FOERSTER and HEROLD), A., 
ii, 770. 
oxygen (GRUBE), A., ii, 926. 
potassium, in argon, cathode fall of 
potential, at a (GEHLHOFF), A., 
li, 571. 
sodium, potential of the (LEwis 
and Kraus), A., ii, 1027. 
thallium, potential of the (LEwis 
and ENnpg), A., ii, 571. 
potentials, and electrochemical re- 
actions (KISTIAKOWSKY), A., ii, 
258. 
Electrolysis, investigation of, with the 
ultramicroscope (KossONOoGoFF), 
A., ii, 97. 
of molten salts (LoRENz), A., ii, 
179 ; (KAILAN), A., ii, 928. 
of alkaline-earth iodides (v. 
HeEvzEsy), A., ii, 928. 
of solutions of inorganic salts in 
formamide (R6HLER), A., ii, 684. 
separation of metals by (BUCKMIN- 
STER and Smita), A., ii, 1112. 
Electrolytes, conductivity and ionisa- 
tion of, in aqueous solutions 
(CLOVER and JonEs), A., ii, 256. 
ionic equilibrium in solutions of 
(PARTINGTON), T., 1158; P., 114. 
condensation of water by (CAMERON 
and Rosprinson), A., ii, 188, 692. 
the solubility influence of (HERz), 
A., ii, 711. 
relations between the freezing-point 
depression, ionic concentration, 
and conductivity of (GoEBEL), A., 
ii, 268. 
action of aqueous solutions of, on 
germination (MICHEELS), A., ii, 
232. 
amphoteric, hydrolysis of salts of 
(BEVERINGE), A., ii, 25. 
Electrolytic dissociation of fused salts 
(Lorenz), A., ii, 259. 
and conductivity of organic acids 
(WHITE and Jonss), A., ii, 821. 
Electrolytic processes, oscillographic 


investigation of (REICHINSTEIN), A., | 


ii, 1028. 

peeretiems (LosAnitscH), A., i, 
, 542. 

Electromotive force, calculation of, 

from thermal measurements (Mac- 

Nus), A., ii, 581. 
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ELECTROCHEMISTRY :— 
Electron theory, and solid solutions of 
metals (SCHENCK), A., ii, 482. 
Electrons, number of, in an atom, 
(CROWTHER), A., ii, 918. 
bound, behaviour of, towards electro- 


magnetic radiation (KOENIGS- 
BERGER and KILCHLING), A., ii, 
679. 


free, occurrence of, in chemically 
inert gases (FRANCK), A., ii, 817. 

negative, emission of, by alkali 
metals (DUNOYER), A., ii, 253, 
572. 

Ionisation produced by 

(WHEELOCK), A., ii, 1021. 

produced by an a-particle (KLEE- 
MAN), A., ii, 92; (GEIGER), A., 
ii, 473. 

produced by the splashing of mer- 
cury (LONSDALE), A., ii, 922. 

by chemical action and by splashing 
(Biocu), A., ii, 381, 480. 

by bubbling and chemical action 
(DE BRoGLIE and BrizarpD), A., 
ii, 480. 

by Réntgen rays (BARKLA), A., ii, 
920. 


a-rays 


and chemical action (REBOUL), A., 
ii, 822. 
and conductivity of acids, bases and 
salts in aqueous solutions at 
high temperatures (NOYES, 
MELCHER, CooPER, and EAst- 
MAN), A., ii, 257. 
of electrolytes in aqueous solu- 
tions (CLOVER and JoNEs), A., 
ii, 256. 
of air by the carbon monoxide flame 
and by radium emanation (DE 
BrRoGLig), A., ii, 570. 
the effect of dust and smoke on 
the (EvE), A., ii, 479. 
of salts in mixtures with no common 
ion (SHERRILL), A., ii, 570. 
of gases (METCALFE, DE BROGLIE, 
and Brizarp), A., ii, 11. 
by the cathode rays ejected by 
X-rays (KLEEMAN), A., ii, 567. 
by the £-rays of actinium (KLEE- 
MAN), A., ti, 474. 
through mechanical division of 
liquids (DE Brocuiz), A., ii, 
480. 
of the nitrites, measured by the 
cryoscopic method (RAy and 


MUKHERJEE), P., 173. 

of the hot spring of Hamman- 
Salahin, near Biskra (Nopon), A., 
ii, 478. 

constants, tables of (LaBy), A., ii, 
814. 


ii. 1848 


ELECTROCHEMISTRY :-— 
Ionic concentration, of hydrogen and 
hydroxyl in placental and retro- 
placental serum (Lépand Hicucut), 
A., ii, 326. 
Ionic equilibrium in sulutions of elec- 
trolytes (ParTineton), T., 1158; 
P., 114. 
Ions, adsorption of (Bournat), A., ii, 
selective absorption of, by roots 
(PANTANELLI and SELLA), A., ii, 
149. 

neutralisation of, produced in chemi- 
cal reactions (PROUMEN), A., ii, 
381, 479. 

rate of migration of (RIESENFELD 
and REINHOLD), A., ii, 14; 
(DENIson), A., ii, 15. 

emitted by hot substances, specific 
charge of (RICHARDSON and HUuL- 
BIRT), A., ii, 923. 

hydration and molecular heat of, in 
very dilute aqueous solutions 
(Miz), A., ii, 822. 

analogous to those of Réntgen rays 
in gases derived from hydrogen 
flames (DE Brocuis), A., ii, 769. 

electrolytic, theory of (LoRENz), A., 
ii, 577. 

gaseous, diffusion of (SALLEs), A., 
ii, 1024. 

large, in the 
(Lussy), A., ii, 
A., ii, 11. 

Potential of chlorine, bromine and 

iodine in methyl and ethyl alcohol 
(NeEvustTapDrt), A., ii, 1028. 

of the system silver-silver acetate, 
influence of dissolved gases on the 
(JAQuES), A., ii, 383. 

oxidation of iron oxalates and of the 
oxalate ion (SCHAPER), A., ii, 380. 

Potentials, decomposition (BENNE- 
wiTz), A., ii, 385. 

Potential differences at the contact of 
two electrolytes (PLEYEL), A., ii, 
386. 

“Transfer resistance” in ‘“‘ revers- 
ible” electrolytic metal decomposi- 
tion (SAND and Buack), A., ii, 259. 

Transport numbers, determination of 
(RIESENFELD and REINHOLD), A., ii, 
14; (Denison), A., ii, 15 ; (LEwis), 
A., ii, 688. 

Transport phenomena in solutions of 
colouring matters (Vienon), A., ii, 
483. 

Voltameter, water, migration of ions 
in the (STREINTZ), A., ii, 928. 

Electric vacuum furnace (Rurr), A., 

ii, 575. 


air, mobility of 
10 ; (PoLLock), 
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Electrolytes. See under  Electro- 
chemistry. 

Electron theory. See under Electro- 
chemistry. 


Elements, distribution of the, in the 
earth’s crust (VERNADSKY), A., ii, 
1013. 

genetic connexions between the (Morr), 
A., ii, 491. 
atomic volumes of, before and after 
combination (PRIDEAUX), T., 2032 ; 
P., 207. 
thermo-magnetic 
Bots and Honpa), 
(Honpa), A., ii, 686. 
dielectric properties of the (DoBRosER- 
DOFF), A., ii, 93. 
periodicity of the properties 
(TocuEr), A., ii, 773. 
and the part remaining in combina- 
tions, energy of (QUARTAROLI), A., 
ii, 491. 
Elephant, pancreas of the (FERNANDEZ), 
A., ii, 427. 
Ellagic acid, preparation of (BUSCHUEFF), 
A., i, 117 ; (TRUNKEL), A., i, 389. 
Ellagitannic acid, preparation 
(NIERENSTEIN), A., i, 389. 
Emission spectra. See Spectra under 
Photochemistry. 
Emulsin, non-identity of, with cellase 
(BERTRAND and CompTon),A.,i,800. 
hydrolysis of amygdalin by (RosEn- 
THALER), A., i, 403. 
hydrolysis of salicin by (HUDSON and 
PAINg), A., i, 83 
resolution of racemic cyanohydrins by 
(FrErsT), A., i, 402 ; (ROSENTHALER), 
A., i, 603. 
enzymes of (ARMSTRONG and Horton), 
A., i, 602. 
rapid detection of (ARMSTRONG), A., 
li, 668 
5-Emulsin (RosENTHALER), A., i, 800. 
Emulsions (OstwALp), A., ii, 194. 
clearing of (Fanro and SrrivaR), A., 
ii, 600. 
of oil and water, constituents of 
(RoBERTSON), A., ii, 697. 
Enantiomorphous substances, distilla- 
tion of mixtures of (EVANS), T., 2288 ; 
Fe Suk 
Enargite, from Ouray Co., Colorado 
(THoRNTON), A., ii, 418. 
Energy. See under Affinity, chemical. 
Enterolipase (JANSEN), A., ii, 890. 


properties of (pu 
A., ii, 483; 


of 


of 


Enzymatic processes, measurement and 


meaning of the concentration of the 
hydrogeai ions in (S6RENSEN), A., i, 
147. 

action of poisons on (SANTESSON), A., 
ii, 331. 


INDEX OF SUBJECTS. ii. 1849 


Enzyme, diastatic, in leucocytes (HABER- 
LANDT), A., ii, 515. 
capable of splitting cholesterol esters, 
does the liver contain an? (Konno), 
&., , TEX. 
peptide-splitting, of ovaries (KoBLENCK 
and Lés), A., ii, 1088. 
es Hy studies on (SORENSEN), A., i, 
147. 


chemical composition and formation of 
(EvULER and AF Ucotas), A., i, 345, 
796. 

study of, by means of the synthetical 
polypeptides (KoELKER), A., i, 794. 

cataphoresis of (IscovEsco), A., i, 290. 

the protective action of proteins on 
(RosENTHALER), A., i, 600. 

inactivation of, and formation of anti- 
substances in the presence of collod- 
ium (PorTER), A., i, 600. 

asymmetric syntheses by means of 
(ROSENTHALER), A., i, 603. 

capable of splitting asparagine, distri- 

ution of, in the organs (v, Firtru 

and FRIEDMANN), A., ii, 788. 

and poisons (BYWATERS and WALLER), 
A., ii, 736. 

in bacteria (ABDERHALDEN, PINcUus- 
SOHN, and WALTHER), A., ii, 989. 

of diastase (LyAutn), A., i, 907. 

of emulsin (ARMSTRONG and HorTon), 
A., i, 602. 

of gum-acacia and other gums (GRAFE), 
A., i, 148; (REINITZER), A., i, 290. 

of malt, filtration of (HOLDERER), A., 
i, 212. 

of the mammary gland (GRIMMER), 
A., i, 825. 

of milk (SArtTHov), A., ii, 326; 
(MEYER; GERBER), A., ii, 527; 
(WoHLGEMUTH and StricH), A., ii, 
633. 

of boiled milk, coagulation of fresh 
milk by (GERBER), A., ii, 633. 

from muscle (RANSOM), A., ii, 524. 

of nuclein metabolism (SCHITTEN- 
HELM), A., ii, 52. 

of —— juice, action of heat on 
the (Visco), A., i, 603. 

amount of, in dog’s blood plasma 
(ABDERHALDEN and PINCUSSOHN), 
A., ii, 318, 319; (ABDERHALDEN 
and IMMIscH; ABDERHALDEN and 
IsRAEL; ABDERHALDEN and 
SLEESWYK; ABDERHALDEN and 
BraumM), A., ii, 319. 

acting on disaccharides in the human 
embyro and new-born child (IBRa- 
HIM ; IBRAHIM and KAUMHEIMER), 
A., ii, 629. 

autolytic, behaviour of d-leucyl-/- 
tryptophan towards (FIscHER), A., 
i, 599. 


XCVIII. ii. 


Enzymes, inorganic (BREpIG and 


SomMER), A., ii, 284. 
intracellular, detection of (ABDER- 
HALDEN and PRINGSHEIM), A. ,ii,437. 
nuclein, extracts of, relation of, to 
physiological phenomena in the 
living organisms (JoNnss), A., ii, 526. 
oxidising, preparation of, from plant 
extracts (BAcH), A., i, 291. 
fat-splitting and oxidising, of the 
thyroid glands (JuscHTSCHENKO), 
A., ii, 526. 
peptolytic, detection of, in animal 
and vegetable tissues (ABDER- 
HALDEN), A., ii, 666. 
in cancer and other tumours (ABDER- 
HALDEN and MEDIGRECEANU ; 
ABDERHALDEN and PINcussoHN), 
A., ii, 686. 
proteolytic (HIRAYAMA), A., i, 449. 
action on protamines (TAKEMURA), 
A, 2 2 
purine, of guinea-pig and rabbit 
(MiTcHELL), A., ii, 731. 
estimation of, in the feces (Ury), A., 
ii, 145. 


Enzymes. See also :— 


Aesulase. 
Alcohol-oxydase. 
Aldehydase. 
Aldehydemutase. 
Allisin. 
Amygdalase. 
Amylase. 
Anaeroxydase. 
Antileucoprotease. 
Antiprotease. 
Catalase. 

Cellase. 
Chymosin. 
Diastase. 
Emulsin. 
Enterolipase. 
B-Glucase. 
Erepsin. 
Glycogenase. 
Gynocardase, 
Hedera-peroxydase. 
Invertase. 

Lactic acid ferments. 
Leucoprotease. 
Linase. 

Lipase. 
Methylglucase. 
Oxydase. 

Pepsin. 
Peroxydase. 
Primeverase. 
Prunase. 
Reductase. 
Trypsin. 
Tyrosinase. 
Viscosaccharase. 
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Enzyme action, studies on (ARMSTRONG 
and ARMSTRONG ; 
ARMSTRONG, and Horton), P., 334; 
A., i, 602; (ARMSTRONG and Eyre), 
P., 335 

influence of environment on (PAvy 
and BywatTeErRs), A., ii, 1098. 

influence of neutral salts on (STARKEN- 
STEIN), A., i, 449. 

Enzyme action. See also under Affinity, 

chemical. 


Epidermis, human, cholesterol esters in | 


the (SALKowskKI), A., ii, 142. 


Epinephrine. See Adrenaline. 


Equation of state, general (DRUCKER), | 


A., ii, 110. 
EQuUuILIBRIUM :— 

Phase, influence of the surface of a 
solid, on the latent heat and on 
the melting-point (PAWLOFF), A., 
ii, 1033. 

Phase rule (MiLueER), A., ii, 

(Boutoucn), A., ii, 701. 

demonstration of (BouLovcnH), A., 
ii, 110. 

applications of the (LEHMANN), A., 
li, 772. 

in binary systems (RvER), A., ii, 
94, 


24; 


and the composition of eutectic 
mixtures (GoRBOFF), A., ii, 111. 
Phases, nature of the transition layer 
between two adjacent (Lewis), A., 
ii, 829. 
osmotic equilibrium between two 
fluid (Gay), A., ii, 1043. 
Equilibria, photo- and electro-chemical 
(Smits), A., ii, 24. 
in ternary and quaternary systems 
in which two liquid layers occur 
(FonTEIN), A., ii, 596. 
in the system: water, ammonium 
nitrate, and silver nitrate 
(ScHREINEMAKERS and DE BaAt), 
A., ii, 489. 
heterogeneous, in dissociating com- 
pounds (ScHEFFER), A., li, 278. 
a@ maximum and minimum pres- 
sure in, at a constant tempera- 
ture (SCHEFFER), A., ii, 697. 
between aqueous and metallic 
solutions (Smits), A., ii, 401. 
Equilibrium, internal, and allotropy 
(Smits), A., ii, 195, 400. 
in a gaseous system, influence of 
radium emanation on (USHER), 
T., 389; P., 20. 
between a dilute solution and the 
pure solvent (GUGLIELMO), A., ii, 
107. 
neutrality, in blood and protoplasm 
(HENDERSON), A., ii, 139. 


ARMSTRONG, | 


INDEX OF SUBJECTS. 


EQUILIBRIUM :— 

Equilibrium, three-phase, for binary 
systems which present mixed 
crystals (Kruyt), A., ii, 195, 
837. 

showing a pressure minimum, in 

the case of a dissociating com- 

pound of two components 
(LEopoLD), A., ii, 190. 

in binary solutions, influence of 

substitution on (KREMANN, 

DaimER, GueL, and Liss), A., 


ii, 943. 
in the systems alkali, phosphoric 
acid, and water (D’ANns and 


ScHREINER), A., ii, 1050. 
in the system, water, and lithium, 
ammonium, and ferrous sulphates 
(SCHREINEMAKERS), A., ii, 195. 
in the system, water, potassium 
carbonate, potassium ethyl di- 
propylmalonate (M‘Davip), A., 
li, 837 
in the system, alcohol, ether, water, 
sulphuric acid, and_ ethyl-sul- 
phurie acid at 0° (KREMANN), 
A., 11, 701. 
between ammonium benzoate, benz- 
amide and water (REID), A., ii, 
701. 
in solutions of potassium iodide 
saturated with iodine (Bray and 
MacKay), A., ii, 820. 
in the system, sulphuric acid, am- 
monium sulphate, and water at 
30° (vAN Dorp), A., ii, 698. 
in the system, sulphuric acid, 
lithium sulphate, and water at 
30° (vAN Dorp), A., ii, 688. 
in the system, mercuric chloride and 
pyridine (McBripe), A., ii, 401. 
Equilibrium, chemical. See under 
Affinity, chemical. 
Equivalents of metals, apparatus of 
determining (BANERJEE), A., ii, 897. 
Erbium, action of, on the frog’s heart 
(Mrnks), A., ii, 794. 
compounds, spectra of (HoFMANN and 
KIRMREUTHER), A., ii, 171. 
Erbium oxide (erbia) and salts, from 
titanium minerals (HoFMANN), A., ii, 
1073. 

Eremostachys laciniata, 

(KHovrt), A., ii, 151. 

roots of, presence of stachyose and of 
a glucoside hydrolysed by emulsin 
in (KHour!), A., ii, 886. 

Erepsin, relation of trypsin to 
(GLAESSNER and STAUBER), A., ii, 
627. 

amount of, in blood-free organs (CoHN- 
HEIM and PLETNEFF), A., ii, 1087. 


glucoside of 


INDEX OF SUBJECTS. 


Erepsin of the cabbage (BLoop), A.,i,796. 

Ergot, constituents of (BARGER and 
DALE), P., 128. 

active principles of (BARGER and 
Date), T., 2592; P., 327. 

the alkaloids of (BARGER and Ew1ns), 
T., aoe: F., & 

base from, and j-amino-4-ethyl- 
glyoxaline, physiological actions of 
(ACKERMANN and KuTscHER), A., 
ii, 881. 

Ergotamine. See Tyramine. 

Ergotoxine, and its ethyl ester, salts of 

(BARGER and Ewrns), T., 284; P., 2. 

Ergoxanthein (WENZELL), A., i, 693. 

Eriodictyol (2:4:6-trihydroxyphenyl 3:4- 

dihydroxystyryl ketone) constitution 

and methyl] derivative of (Turn), T., 

2058; P., 222. 

dl-Erythric acid, preparation of (NEv- 

BERG), A., i, 214. 

Erythritol, natural and racemic, syn- 

thesis of (PARISELLE), A., i, 463. 

Erythrodextrin, from the urine of a dog 

(Korakek), A., ii, 528. 

d- and /-Erythro-ayé-trihydroxyvaleric 

+. and their derivatives (NEF), A., 

i, 713. 

Erythronic acid. See Erythric acid. 

Eserine (physostigmine), fluorescent 
derivative of (GAUBERT), A., i, 62. 

physiological action of (CusHNyY), A., 
ii, 1095. 

Ester, C,H,.0,, from the interaction of 
ethyl malonate, sodium ethoxide 
and iodine, and its phenylhydrazone 
(KoMNENOs), A., i, 542. 

C,gH,;ON,S, from 5-thion-1:4-diphenyl- 
urazole (NIRDLINGER and ACREE), 
A., i, 786. 

C.9H,30,N, from potassium derivative 
of anthraquinone-2:3-dicarboxyl- 
imide (WILLGERODT and MAFFEz- 
ZOLI), A., i, 679. 

Cy9H 40,4, from ethyl sodiodicarboxy- 
glutaconate (GUTHZEIT and Hart- 
MANN), A., i, 387. 

Esters, formation of (GoLDscHMIDT and 
Upsy), A., ii, 283. 

exchange of alkyl in, by means of 
alcoholic ammonium hydroxide 
(LrvcHs and THEODORESCU), A., 
i, 395. 

of halogen-substituted acids, hydro- 
lysis of (DrRusHEL and HILL), A., 
ii, 702. 

of monobasic aliphatic acids, action of, 
on the sodium derivative of phenyl- 
acetonitrile (Boprovx), A., 1, 623. 

Ester acids, of thiocarboxylic acids with 

aliphatic alcohol-acids (HoLMBERG), 

A., i, 361. 
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Ester condensation (WIsLICENUS and 
SILBERSTEIN), A., i, 538. 

Esterification, modification of, Fischer’s 
method of (PRIBRAM), A., i, 288. 

Ethane, ¢e¢rachloro-, physical and physio- 

logical properties of (VELEY), A., 
i, 214. 

absorption of, in man and animals 
(LEHMANN and HasEcawa), A., 
li, 982. 

Ethanes, chloro-, the solvent action of 
(HorMANnNn, KIRMREUTHER,and THAL), 
A., i, 168. 

Ethenylamido-oximes, mono-, di-, and 
tribromo- and chloro-, also chloro- 
oximino-, iodo-, and oximino-, with 
their derivatives, and nitro- (STEIN- 
KOPF, BOHRMANN, GRUNuUpPP, KIROH- 
HOFF, JURGENS, and BENEDEK), A., 
i, 306. 

Ether, C,H,,.0, (PARISELLE), A., i, 353. 
Co3H,,0,N, from chloro-o-nitrobenzyl- 

deoxybenzoin (SToBBE and WILSON), 
A., i, 624. 
Ether. See Ethy) ether. 
Ethers, aromatic alkyl, preparation of 
(FARBENFABRIKEN VoRM. F. BAYER 
& Co.), A., i, 726. 
phenylic and diphenylic, catalytic 
preparation of (SABATIER and 
MAILHB), A., i, 669. 
reaction of alkyl derivatives of sodium 
with (ScHorRIGIN), A., i, 547. 
mixed, catalytic preparation of, from 
alcohols and phenols (SABATIER and 
MatLHe), A., i, 668. 

Ethereal oils. See Oils, vegetable. 

Ethereal sulphates, excretion of, after 
administration of aromatic compounds 
(STERN), A., ii, 880. 

Ether-thiocarbamides and their relation 
to y-ammonium bases (JOHNSON and 
GuEst), A., i, 729. 

Etholides. See Waxes of the Coniferz. 

Ethoxalylanthranil (BocEerT and Gort- 
NER), A., i, 284. 

Ethoxyacetamidophosphoric acid, di- 
bromo-, diethyl and dimethyl esters 
(STEINKOPF, BOHRMANN, GRUNUPP, 
KIRCHHOFF, JURGENS, and BENEDEK), 
A., i, 308. 

o-Ethoxyacetyloxybenzoic acid (CHEM- 
ISCHE FABRIK VON HEYDEN), A.,, i, 
486. 

2-Ethoxybenzaldehyde, 5-nitro- (CLAyY- 
TON), T., 2109. 

5-p-Ethoxybenzeneazo-8-hydroxyquinol- 
ine, and its hydrochloride and sodium 
salt (Fox), T., 1344. 

Ethoxybenzoic acid, o-bromo-, and p- 
bromo-, and its ethyl ester (CHEMISCHE 
FaBRIK VON HEypDEN), A., i, 37. 
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o-, m-, and p-Ethoxybenzoic acids, 
‘menth 1 esters of (CoHEN and Dup- 
con 1741. 

4'-Ethoxy- 2-benzoylbenzoic acid, 2’- 
hydroxy-, and its ethyl ester (TAMBOR 
and Scuiiren), A., i, 559. 

o-Ethoxybenzyl chloride (Pscnorr and 
ZEIDLER), A., i, 425. 

1-a-Ethoxybenzyl-2-naphthol-3-carb- 
oxylic acid, methyl ester of (FRIEDL), 
A., i, 742. 

8-Ethoxybutane, -chloro-8-hydroxy-, 
and af-dihydroxy- (PARISELLE), A., 
i, 353. 

Ethoxycaryophyllene, nitroso- 
SEN and Pui.irp), A., i, 575. 

a-Ethoxy-88-dimethylbutyric acid, and 
its calcium salt (Ecorova), A., i, 
91. 

3-Ethoxy-1:1-dimethyl-A*-cyc/ohexenyl- 
idene-5-acetonitrile (CROSSLEY 
GILLING), T., 531. 
$-Ethoxy-1:1-dimethyl-A*-cyc/ohexenyl- 
idene-5-cyanoacetic acid, and its iso- 
meric ethyl esters (CRossLEY and 
GiLuine), T., 529. 
3-Ethoxy-1:1-dimethy1-A*-cyc/ohexenyl- 
idene-5-propionitrile (CROSSLEY 
GILLING), T., 534. 
5-Ethoxy-1:3-dimethylhydantoylmethyl- 
amide (Bitrz), A., i, 523. 
Ethorydiphenylethylailyl alcohol (Rry- 


(Devs- 


NOLDs), A., i, 858. 
Ethoxycyc/ohexane-2:3-diol (BRUNEL), 
A., i, 476. 
Ethoxyhexylene, and its dibromide 
(DIONNEAD), A., i, 354. 


B-Ethoxy-3-methyl-a-bromomethylstyr- 


ene, sho gE ial (FRIES 
and Moskopp), A., i, 334. 
4-Ethoxy-2- -methyleoumarone (v. GRAF- 


FENRIED and V. KosTANECKI), B., i, 
631. 
5-Ethoxy-1-methylhydantoylmethyl- 
amide (BinTz and Kress), A., i, 524. 
7-Ethoxy-3-methylpyrazoquinazoline 
(MIcHAELIS, Krue, LEo, and ZIESEL), 


A., i, 514. 
Ethoxycyc/opentendione, tribromo- 
(Jackson and FiinrT), A., i, 178. 
o-Ethoxyphenylacetic acid (PscHorr 
and ZEIDLER), A., i, 425. 
o-Ethoxyphenylacetonitrile (PscHORR 


and ZEIDLER), A., i, 425. 

a-2'-Ethoxyphenyl- -2-amino-3:4-dimeth- 
—— acid (PscHorr and 
ZEIDLER), A., i, 4265. 

a-cis- and trans-p-Ethoxyphenyicam- 
phoramic acids (Piurri, LEONE, and 
D’Emitio), A., i, 675. 
-Ethoxyphenyleamphorimide (PruTTI, 
Leong, and D’Emii0), A., i, 675. 


OF 


| p-Ethoxyphenylitaconimide 


and | 


and | 


SUBJECTS. 


p-Ethoxyphenylcitraconamic acid 
(PivtTi, PAGNIELLO, and MARCIANO), 
A., i, 672. 

p-Ethoxyphenylcitraconimide (PivutT!, 
PAGNIELLO, and MARCIANO), A., i,672. 

Ethoxyphenylethylpropiophenone, and 
its semicarbazide-semicarbazone (Rry- 


NOLDs), A., i, 858, 
p- Ethoxyphenylfumardiamide (PiuTTI), 
Aug ty SO 


p-Ethoxyphenylitaconamic acids and 
their silver salts (PruTTI, Foa, and 
Ross), A., i, 673. 

p-Ethoxyphenylitacondiamide (P1uTTI!, 
Foa, and Rosst), A., i, 674. 

(PrIvTTI, 
Foa, and Rosst), A., i, 673. 

p- and _— s-p-Ethoxyphenylmaleimide 
(PruttT1), A., i, 23 


p-Ethoxyphenylmaleinamic acid (PI- 
uTTI), A., i, 23. 
p-Ethoxyphenylmesacondiamide (PI- 


UTTI, PAGNIELLO, and MARCIANo), 
A., i, 673. 
a-2'-Ethoxyphenyl-2-nitro-3:4-dimeth- 
oxycinnamic acid (PscHorR and 
ZEIDLER), A., i, 425. 
2-Ethoxy-8-phenylpropionic acid, a8-di- 
bromo-5-nitro-, methyl ester (CLAy- 
TON), T., 2110. 
p-Ethoxyphenylpyrocinchonamic acid, 
p-phenetidine salt of (Pruttri and 
ABATI), A., i, 674. 
p-Ethoxyphenylpyrocinchonimide (P!- 
UTTI and ABaTI), A., i, 674. 
7-Ethoxy-3-phenylpyrazoquinazoline 
(MICHAELIs and Lego), A., i, 515. 
p-Ethoxyphenylterephthaldiamide (PI- 
UTTI, PUGLIESE, and SELVaGcGI), A., 
i, 676. 
Ethoxypiperonylidenepinacoline, a- and 
B-, and bromo- (Boon and WILson), 
Zay, Roos F., S08. 


Ethoxyquinolineazophenol (Fox), T., 
1347. 
Ethoxytriphenylally! alcohol (REy- 


NOLDS), A., 1, 859. 
Ethyl — first synthesis of (MEL- 

DOLA), A., i, 533. 

apparatus for preparation of absolute 
(WARKEN), A., i, 350. 

and water, molecular compounds of 
(FAwssEr?), A., i, 538. 

and water, refractive — of mix- 
tures of (SIDERSKY), A » B, 706. 

and acetaldehyde, the system (Smits 
and ng LEEuw), A., i, 816. 

and sulphuric acid, " equilibrium in 
= reaction between (KREMANN), 

-» li, 700. 

m3. ho of formaldehyde in the 

oxidation of (VoIsENET), A., i, 91. 
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Ethyl alcohol, influence of, on metabol- 
ism (MENDEL and Hitpirca), A., ii, 
223. 

influence of, on the quantity of 
phosphatides in animal organs 
(SIEBER), A., ii, 147. 

ether and chloroform, comparative 
effects of, on blood-pressure (WALLER 
and Symzs), A., ii, 432. 

detection of, in the presence of methyl 
alcohol (DENIGEs), A., ii, 1115. 

detection of methyl alcohol in (DE- 
NIGKs), A., ii, 461. 

toxicological detection of (Lecco), A., 
ii, 461. 

estimation of (SIDERSKY), A., ii, 161. 

estimation of aldehydes in (RONNET), 
A., ii, 663. 

estimation of ethyl ether and benzene 
in (Wo.tFF), A., ii, 1116. 

Ethyl ether, kinetics of the formation 
of (KREMANN), A., ii, 945. 

preparation of (SENDERENS), A., i, 
649. 


critical phenomena of (Youne), A., ii, 
1032 


drying of moist (v. SreBENROCK), | 
i | Ethylanilinomethyl isopropyl ketone, 


A., i, 150. 
solubility of, in water (OsAKA), A., i, 
649 


and sulphuric acid, physical properties 
of mixtures of (PounpD), P., 341. 

action of, on the circulation (EMBLEY), 
A., ii, 228. 

anthraquinone and naphthalene, 
critical phenomena of the system 
(Prins), A., ii, 1050. 

compounds of, with mercuric halides 
and halogen salts (MARsnH), T., 2305. 

chloroform and alcohol, comparative 
effects of, on blood-pressure (WAL- 
LER and Symgs), A., ii, 432. 

estimation of, in alcohol (WoLFF), A., 
ii, 1116. 

Ethyl nitrate, condensation of, with o- 
bromophenylacetonitrile (WIsLICE- 
Nus and FiscHER), A., i, 621. 

barium sulphate, decomposition of, in 
acid and alkaline solution at dif- 
ferent temperatures (KREMANN), A., 
ii, 596. 

2-Ethylaminobenzoic acid, 4-iodo- 

(WHEELER and Jouns), A., i, 848. 
5-iodo- (WHEELER and JouHns), A., i, 
381. 
p-Ethylaminobenzoic acid, and its acetyl 
and chloroacety] derivatives (HOUBEN 
and Freunp), A., i, 111. 
4-Ethylamino-5-keto-2:2:4-trimethyl- 
tetrahydrofuran, and its phenylcarb- 
amide and nitroso-derivative (KoHN 
and Bum), A., i, 187. 
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2-Ethylaminomesitylenic acid (WHEEL- 
ER and HorrMAn), A., i, 666, 

4-Ethylamino-2:2:3-trimethyl-1-ethyl- 
5-pyrrolidone (KoHN and Bum), A., 
i, 137. 

4-Ethylamino-m-toluic acid (HovsBEN, 
ScHOTTMULLER, and FREuND), A., i, 
35 ; (WHEELER and HoFFMAN), A., 
i, 666. 

6-Ethylamino-m-toluic acid (HovusEn, 
ScnHorTrmMULiER, and FrEunD), A., i, 
35. 

Ethylammonium iridi-chloride and 

bromide (GuTBIER and RIgss), A., 


i, 97. 
platinibromide (GuTBIER and BAURIE- 
DEL), A., i, 12. 


Ethylaniline, absorption spectrum of 
(Purvss), T., 1551. 
2:4:5-trinitro- (VAN RomBurRGH), A., 
i, 20. 
3-Ethylanilinomethyl-1-pheny1-4:4-di- 
methylpyrazolone (GAULT and THI- 
RODE), A., i, 357. 
y-Ethylanilino-aa-dimethylacetoacetic 
acid, ethyl ester (GAULTand THIRODE), 
A., i, 357. 


and its phenylhydrazone (GAULT and 
THIRODE), A., i, 357. 
Ethylbenzene, o- and p-iodo-, and their 
derivatives (SCHREINER), A., i, 467. 
a:8:8:3:5-pentabromo-2-hydroxy-, and 
its acetyl derivative (Fries and 
Moskopp), A., i, 332. 
2-Ethylbenziminazole-5-carboxylic acid, 
methy] ester and derivatives (EINHORN 
and UHLFELDER), A., i, 173. 
Ethylbenzocycloheptadienone (THIELE 
and WEITz), A., i, 854. 
a-Ethylbutyric acid, a-bromo-, a-amino-, 
a-chloroacetylamino- and a-glycyl- 
amino- (ROSENMUND), A., i, 68. 
a-hydroxy-, 1-phenyl-2:3-dimethy]-5- 
pyrazolone ester (RIEDEL), A., i, 434. 
Ethylbutyrylaminoacetic acid, bromo- 
ethyl ester (ROSENMUND) A., i, 68. 
Ethylbutyrylglycinamide, bromo- 
(KosENMUND), A., i, 69. 
B-Ethyl-)-carbamidoacrylethyl-y-thio- 
carbamide, a-cyano-(JOHNSON), A.,i,69. 
6-Ethylearbamino-a-naphthol-3-sul- 
phonic acid, sodium, and barium salts 
(BADISCHE ANILIN- & SopA-FABRIK), 
A., i, 667. 
o-Ethylearbonatobenzoic acid, anhydride 
of (EINHORN and vy. BacH), A., 1, 260. 
p-Ethylearbonatobenzoic acid, and its 
chloride(FIscHER and FREUDENBERG), 
A., i, 266. 
o-Ethylearbonatobenzoyl chloride (E1n- 
HORX and v. Baau), A., i, 260. 


A nna ae 
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o-Ethylearbonatobenzoy]l-y-aminoben- 
zoic acid, ethyl ester of (EINHORN and 
v. Bacu), A., i, 260. 
o-Ethylcarbonatobenzoylanthranilic 
acid, methyl ester of (EINHORN and 
v. Baca), A., i, 260. 
2-0-Ethylcarbonatobenzoyloxybenzoic 
acid (ethylcarbonylsalicylosalicylic acid) 
(BOEHRINGER & SOHNE), A., i, 386. 
p-Ethylearbonatobenzoyloxybenzoic 
acid, and its chloride (Fischer and 
FREUDENBERG), A., i, 266. 
Ethyl-carbonatoisobutyronitrile 
(Davis), T., 951; P., 90. 
Ethylcarbonatodi-»-oxybenzoyl-p-oxy- 


INDEX OF 


benzoic acid (FiscHER and FREUDEN- | 


BERG), A., i, 266. 
Ethylearbonatotri-y-oxybenzoyl-p-oxy- 


benzoic acid (FIscHER and FREUDEN- | 


BERG), A., i, 266. 
Ethylearbonylsalicylosalicylic acid. 
See 2-0-Ethylcarbonatobenzoyloxy- 
benzoic acid. 
Ethyl ¢richloroethyl ether (ConsorTIUM 
FUR ELECTROCHEMISCHE INDUSTRIE), 
A., i, 650. 


Ethyleinchotoxol, salts and derivatives | 


of (ComANDUccr!), A., i, 582. 
Ethyleinchotoxile, chloro-, and _ its 


picrate and platinichloride (Coman- | 


puccl), A., i, 583. 
1-Ethyleitronellol (AUSTERWEIL and 
CocuHin), A., i, 572. 
2-Ethyi-3:4-dihydroisoquinolinium, 6:7- 
dihydroxy-, hydroxide, phenol-betaine, 
and derivatives of (PyMAN), T., 280. 
Ethyldithiocarbamic acid, chloromer- 
curic salt (ANscHUTz), A., i, 158. 
Ethylene, preparation of (SENDERENS), 
A., i, 649 
theory of the formation of (KREMANN), 
A., i, 453 
cuprous compounds of (MANCHOT and 
Branpt), A., i, 85. 
derivatives, stereoisomeric, conversion 
of stable into labile modifications, 
by ultra-violet light (SrozRMER), 


A., i, 114 
Ethylene, chloro-derivatives, additive 
compounds of (HoFrMANN and 


KIRMREUTHER), A., i, 3. 
trichloro-, physical and physiological 
properties of (VELEY), A., i, 214. 
uses of, in analytical chemistry 
(Gow1ncG-Scopgs), A., ii, 647. 
chloro-tri-iodo- (HoFMANN 
KIRMREUTHER), A., i, 16. 
Ethylene glycol, electrolysis of (Lin 
and PULVERMACHER), A., i, 94. 
Ethylenediamine, compound of, crystal- 
— properties of (FRANK), A., 
i, L 


and 
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Ethylenediamine perchlorate (HOFMANN; 
RotH, H6BoLpD, and METZLER), A., i; 
818. 

Ethylenediammonium iridi-chloride and 

bromide (GUTBIER and Rrgss), A., 


i, 98. 
platinibromide (GUTBIER and 
BAURIEDEL), A., i, 13. 
Ethyleneguanidine. See Tetrahydro- 
glyoxaline, 2-imino-. 
Ethylenic compounds, stereoisomeric 


transformation of (PFEIFFER and 
LANGENBERG), A., i, 810. 

1-Ethylglyoxaline, 2:4:5-tri-iodo- 
(PauLy), A., i, 639. 

4-Ethylgloxaline, 8-amino-, and other 
active principles of ergot (BARGER 
and DALE), T., 2592; P., 327; A., 
ii, 736. 
and an ergot base, physiological 
actions of (ACKERMANN and Kvuts- 
CHER), A., ii, 881. 

Ethyl hydroxy-sec.-butyl ketone (BLAIsE 
and HERMAN), A., i, 534. 

Ethylidene dibenzoate (WEGSCHEIDER 
and SpATH), A., i, 156. 

syn-Ethylidenesalicylamide (Hicks), T., 
1034; P., 91. 

Ethyliminothiolcarbonic acid, dimethy] 
ester, and its picrate (DELEPINE), A., 
i, 613. 

3-Ethylindole, 8-amino-, syntheses of 
(Ewins and LarpLaw), P., 343. 

Ethylketencarboxylic acid, ethyl ester 
(STAUDINGER and BEREZA), A., i, 89. 

Ethylmalonic acid, and bromo-, chlorides 
of ethylesters, andanilide(STAUDINGER 
and BrereEza), A., i, 90. 

Ethylmalonylbishydrazoneaceto-acetic 
acid, ethyl ester (BULOW and BozEn- 
HARDT), A., i, 103. 

Ethylmalonyldihydrazide (BiLow and 

BozENHARDT), A., i, 103. 
and 6-Ethylnitrosoamino-m-toluic 

acid (Hovusen, ScHorTrmMULuER, and 

FREUND), A., i, 35. 

y-Ethylpentane, y-chloro- (SCHREINER), 
A., i, 661 

a-Ethyl-Af-pentenoic acid, and _ its 
barium salt (FICHTER and OBLADEN), 
A., i, 87. 

B-Ethyl-Ac-pentenoic acid, transforma- 
tion of into B-ethylvalerolactone, and 
ethyl ester and toluidide of (FICHTER, 
KIEFER, and BERNOULLI), A., i, 88. 

a-Ethylpropylmalonic acid, ethyl ester 
(REYNOLDs), A., i, 858. 

8-Ethyl-y-thiocarbamidoacrylic acid, a- 
cyanoethyl ester (JoHNsoN), A., i, 69. 


4- 


| Ethyld‘thiocarbonatoacetanilide(HoLm- 


BERG and PSILANDERHIELM), A., i, 
834, 
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Ethylérithiocarbonatoacetanilide(Houm- 
BERG and PsILANDERHIELM), A. ,i, 834. 

a-, y-, and 8-Ethylthiocodide, and their 
derivatives (PscHoRR and ROLLETT), 
A., i, 420. 

B-Ethylthiocodide hydrochloride 
(PscHorr and Krecg), A., i, 422. 

Ethylthioglycollphenylhydrazide (FRE- 
RICHS and F6rsTER), A., i, 192. 

Ethylthiolacetic acid, platinous salt, 
photo-transformation of (RAMBERG), 
A., i, 218. 

4-Ethylthiolanthraquinone, _1-acetyl- 
amino-l-amino-, and 1-benzoylamino- 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 751. 

1-Ethylthiolanthraquinone-5-sulphonic 
acid, sodium salt (FARBENFABRIKEN 
vorm. F. BAYvER & Co.), A., i, 751. 

2-Ethylthiol-6-pyrimidone, 5-cyano- 
(JoHNson), A., i, 69. 

a-, B-, y-, and -Ethylthiomethylmorphi- 
methine, and their derivatives 
(PscHorr and RoLueEtTT), A., i, 420. 

B-Ethylthiomorphide, and its diacetyl 
derivative and methiodide of the latter 
(PscHorR and Hopps), A., i, 423. 

Ethylthiovinyltetrahydromorphenol 
methyl ether (PscHoRR and RouuEt7), 
A., i, 420. 

Ethyltriazomalonic acid, and its ethyl 
ester and amide (FORSTER and 
Mier), T., 133; P., 4. 

Ethyluric acid glycol (B1L1z and KREBs), 
A., i, 526. 

B-Ethylvaleric acid, menthyl ester of 

(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 707. 

and a-bromo-, ethyl ester (FICHTER, 
K1EFErR, and BERNOULLI), A., i, 89. 

B-Ethylvaleryl chloride, amide, and 
carbamide (FARBENFABRIKEN VORM, 
F. BAYER & Co.), A., i, 707. 

Eudiometer, new form of (HAUSER), A., 
ii, 340. 

simplified, for gas analysis (RICHARD- 
soN and JAFFE), A., ii, 341. 

isoEugenol methyl ether bromohydrin 

(MANNICH and JACOBSOHN), A., i, 167. 

Eugenyl bromoethyl ether (WoHL and 
BERTHOLD), A., i, 620. 

Eugenyl vinyl ether (Wont and BeEr- 
THOLD), A., i, 620. 

Eutectics, application of the laws of, to 
definite chemical compounds (VasI- 
LIEFF), A., ii, 606. 

to silicate fusions 
Havkeg), A., ii, 510. 

Euxenite, analysis of (HAusER and 
Wirtn), A., ii, 47. 

Euxenite earths, so-called (HAUSER 
and WirtTnh), A., ii, 713. 


(FLAWITSKY ; 
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Evaporation, Jaws of (VAILLANT), A., ii, 
186. 
a special case of (VAILLANT), A., ii, 


Explosion indicator (TEctv), A., ii, 892. 
Explosives, safety, containing ammon- 
ium nitrate, action of, in the presence 
of carbon, paper, and paraffin (Daut- 
RICHE), A., ii, 34. 
Extraction of heavy liquids with light 
solvents (EMDE), A., ii, 286. 
Extraction apparatus (Roperts), A., ii, 
494 ; (BERL), A., ii, 538 ; (GREENF), 
A., ii, 747 ; (WALPOLE), A., ii, 907 ; 
(Nosisz), A., ii, 1053. 
improved (SANDERS), P., 227. 
for fat (CLACHER), A., ii, 908. 
Dunstan and Short’s, modification of 
(PERREDéES) A., ii, 196. 


F. 


Feces, phosphorus in (Lipscuitz), A., 

ii, 227 

estimation of fat and fatty acids in 
(Fotin and WENTWoRTH), A., ii, 
757. 

estimation of ferments in (UrRy), A., 
ii, 145. 

estimation of mercury in (SIEBERT), 
A., ii, 656. 

estimation of ‘‘ saccharin” in (WAKE- 
MAN), A., ii, 1011. 

Faradiol, and its acetate, propionate and 
phenylurethane (Kioss), A., i, 31. 
Fasting (Howe and Hawk; Hows, 
MATTILL, and Hawk), A., ii, 728. 
Fat content in the human organs 

(Macnus-LEvy), A., ii, 426. 
synthesis, influence of bile on, due to 
lipase (HAMSIK), A., ii, 427. 
and oils, hydrolysis of (WEGSCHEIDER), 


mm 

the so-called, of tissues and organs 
(MacLEAN and WILLIAMs), A., ii, 
142. 

absorption (LAMB), A., ii, 520. 

behaviour of, during autolysis and on 
| ge under aseptic con- 
itions (OHTA), A., ii, 1087. 

cleavage by pancreatic juice (SER- 
ROINE), A., ii, 141. 

digestion of (Usux1), A., ii, 972. 

is assimilation of, in the body de- 
pendent on the composition of fat 
in the food? (ABDERHALDEN and 
Braum), A., ii, 520. 

alimentary, partial transformation of 
into mannitols by peptic and pan- 
creatic digestion (GAUTRELET), A., 
ii, 140. 
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Fat, formation of sugar from, in phlorid- ; Fermentation, alcoholic, production of 


zin diabetes (LOMMEL), A., ii, 793. 

detection of benzoic acid in (FIscHER 
and GRUENERT), A., ii, 1121. 

estimation of (DIESSELHORsT), A., ii, 
1008. 

estimation of, in feces (FoLIN and 
WENTWoRTH), A., ii, 757. 

Fats, action of, on osmium peroxide 

(GoLopETz), A., ii, 464. 

action of acids in the hydrolysis of, by 
castor oil seeds (TANAKA), A., 1, 
800. 

substitution of the iodine numbers of, 
by the bromine numbers (VAUBEL), 
A., ii, 1123. 


and oils, estimation of the acid and | 


saponification numbers in (MARX), 
A., ii, 360 ; (Mayer), A., ii, 361. 


animal, viscosity measurements on | 


(RAFFo and Forsst1), A., ii, 360. 
apparatus for the distillation of, in the 
vacuum of the cathode light (Brown 
and Tuomas), P., 149. 
analysis of (DAvip), A., ii, 1123. 
estimation of, by the Kumagawa-Suto 
method (SHim1pzv), A., ii, 1123. 
estimation of, in cocoa and chocolate 
(PRocHNow), A., ii, 556. 


| Ferroboron, 


estimation of the total soluble fatty | 


acids in (BRUNO), A., ii, 757. 
Fat extraction apparatus (VAN RAALTE), 
A., ii, 360. 
Felspar, secondary, in sedimentary rocks 
(GRANDJEAN), A., ii, 419. 
Felspars, French, analysis of (BARBIER 
and GONNARD), A., li, 419. 
apoFenchene hydrochloride and hydro- 
bromide (BouvEAULT and LEVALLOIs), 
A., i, 628. 
Fenchone, preparation of, free from 
camphor (LEROIDE), A., i, 185, 
constitution of (BoUVEAULT and 
LEVALLOIS), A., i, 572, 627, 686, 
863. 
hydrate and its dibenzoate and di- 
carbanilate (CIAMICIAN and SILBER), 
A., i, 496. 
i-Fenchyl alcohol, isomeride of, and its 
phenylurethane and phthalic acid 
ester (SCHIMMEL & Co.), A., i, 329. 
apoFenchylamine (BoUVEAULT and 
LEVALLOIsS), A., i, 573. 
Fermentation, studies in (SLATOR and 
Sanp), T., 922; P., 85. 
measurement of gases evolved during 
(HARDEN, THOMPSON, and Youne), 
A., ii, 987. 
alcoholic, new theory of (KussEROW), 
A., ii, 231. 
in the presence of sulphurous acid 
(Pozzi-Escor), A., ii, 148. 


glycerol during (RopRIGUEZ 
CARRACIDO), A., i, 350. 

formation of phosphates in (HARDEN 
and Young), A., i, 292 ; ii, 643. 

chemical reactions occurring during 
(BucHNER and MEISENHEIMER), 
A., ii, 737. 

action of nitrates in (FERNBACH 
and LANZENBERG), A., ii, 1097 ; 
(KAYSER), A., ii, 1098. 

paralysing action of acids on 
(RosenBLATT and RosENBLATT), 
A., ii, 643, 

by-products of (AsHDOWN and 
HeEwiI17), T., 1636; P., 169. 

trypsin, the law of (PALLADIN), A., ii, 

1 


912. 
yeast, the réle of diffusion in (SLATOR 
and Sanp), T., 922; P., 85; 


(Brown), P., 130. 

Ferments. See Enzymes. 

Ferratin, influence of, on the iron con- 
tent of the liver (ImaBucnt), A., ii, 324. 

Ferriacetates. See under Iron. 

Ferricyanides. See under Iron. 

‘* Ferripyrine,” estimation of (AsTRUC 
and Bovisson), A., ii, 557. 

Goldschmidt’s, behaviour 
of, on heating in chlorine and hydrogen 
sulphide (HoFFMANN), A., ii, 508, 959. 

Ferrocyanides. See under Iron organic 
compounds, 

Ferro-silicon, estimation of silicon in 
(Preuss), A., ii, 346; (NxuMANN), 
A., ii, 547. 

Ferrous salts. See under Iron. 

Fibrin, gastric and peptic digestion of 

(Cuoay), A., ii, 728. 
putrefaction of, by bacteria (McCrup- 
DEN), A., ii, 988. 

Fibrin-ferment (GEssARD), A., i, 599. 

estimation of, in body-fluids and 
organs (WOHLGEMUTHS), A., ii, 664. 

Fibrinheteroproteose (LEVENE, VAN 
SLYKE, and Brrcewarp), A., i, 794. 

Fibrinogen, estimation of, in body-fluids 
and organs (WOHLGEMUTH), A., ii, 
664. 

Ficus carica, chemical composition of 
(PALADINO), A., ii, 441. 

Fig. See Ficus carica. 

Filtering apparatus (EISENSTEIN and 
ZIFFER), A., ii, 158; (BrRupNy), A., 
ii, 494. 

Fire-clay of Glenboig, Lanarkshire 
(GREGORY), A., ii, 722 ; (McDoNaALpD), 
A., ii, 723. 

Firefly, production of light by the (Kas- 
TLE and McDermott), A., ii, 1088. 
Fish, nutritive value of, in comparison 
with beef (SLowrzorFF), A., ii, 626. 
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Fish, muscle, extractives of (KuTSCHER), 

A., ii, 55. 

selachian, gastric juice of (WEINLAND, 
GROHMANN, and STEFFEN), A., ii, 
1082. 

Flame, Bunsen. See Bunsen flame. 
the union of hydrogen and oxygen in 

(Drxon), T., 661. 

Flames, cooling of (Trou), A., ii, 705. 

extinction of (JoRISSEN and _ SIE- 
WERTSZ), A., ii, 122. 

detection of ozone in (MANcHOT), A., 
ii, 344. 

Flavanthren, new method of preparation 
of (ScHOLL, MANSFELD,and PortscuI- 
WAUSCHEG), A., i, 494. 

~—— of (PoTSCHIWAUSCHEG), A., 
i, 517. 

tetra-aminodihydroxy-, dinitrodinitro- 
sodihydroxy- (HoLDERMANN and 
ScHOLL), A., i, 285. 
Flavellagic acid tetramethyl ether, and 
its acetyl derivative (HERzIG and 
ScHMIDINGER), A., i, 677. 
Flavone, 2:3- -dihydroxy-, and its diacetyl 
derivative and dimethyl ether 
(REIGRODSKI and TAMBOR), A., i, 578. 
Flour, bleached, digestibility of (Rocxk- 
woop), A., ii, 975. 
Fluidity and viscosity (BINGHAM), A 
ii, 395. 
Fluorene series (SCHMIDT), A., i, 839. 
1-amino-9-hydroxy-, 1:9-diamino-, 
a-9-hydroxy- and 1:9-dihydroxy- 
and their derivatives (SCHMIDT and 
Sttrzzx), A., i, 31. 

9:9-dichloro- (SCHMIDT and Wac- 
NER), A., i, 550. 

9-imino-, and its salts (KLIEGEL), A., 
i, 733. 

Fluorene-9-aldehyde and its derivatives 
(WIsLICENUS and Russ), A., i, 839. 
Fluorene-9-carboxylonitrile (WIstI- 

CENUS and Ruvss), A., i, 840. 

Fluorene-9-glycollic acid (WISLICENUS 
and Russ), A., i, 841. 

Fluorenone, salts of, and wre with 


a-naphthol (MryEr), A -» i, 180. 
hydrobromide periodide ’ (GomBERe 
and Cons), A., i, 872. 
6:8-dibromo (MONTAGNE), A., i, 42. 


1:8-dinitro-, and its phenylhydrazone, 
semicarbazone a i oxime and _ its 
derivatives (ScHMIDT and STiTzEL), 
A., i, 30. 
Fluorenoneanil (REDDELIEN), A., i, 747. 
Fluorenone-p- nitrophenylhydrazone 
(ScHMIDT and WAGNER), A., i, 550. 
Fluorenone-p-toluidine (REDDELIEN), 
A, 4, 747. 
Fluorenyl ether (ScumipT and Srit- 
ZEL), A., i, 30. 


ii. 1857 


Fluorenyl ethers (KiIEcEL), A., i, 733. 

Fluorescein di-perchlorate (HOFMANN 
and KIRMREUTHER), A., i, 105. 

Fluorescence, ultra-violet, and chemical 
constitution of cyclic compounds (LEY 
and GrAFE), A., ii, 563; (Ley and v. 
ENGELHARDT), A., ii, 813. 

Fluorescent solutions, as con- 
ductivity of (RASsENFosSE), A., ii, 
89. 


Fluorine, distribution of, in the human 
organs (ZDAREK), A., ii, 1085. 
apparatus for the preparation of, and 
attempt to prepare oxygen com- 
pounds of (GALLO), A., ii, 405, 705. 

aromatic derivatives(MryERand Hvs), 
A., i, 735. 

Hydrofiuoric acid (hydrogen fluoride), 
electric conductivity and density 
of solutions of (HILL and SirKARk), 
A., ii, 27. 

detection of, in the presence of 
fluorides (CRONHEIM), A., ii, 154. 
Fluorine, detection of, in wines (KicK- 
TON and BEHNcKR), A., ii, 889. 
estimation of, in fluorite (LoczKa), A 
ii, 542. 

estimation of, in aromatic fluorine 
derivatives (MEYER and Hus), A., 
ii, 996. 

Fluorone, 3-hydroxy-, and its chloride 

(KEHRMANN and Jongs), A., i, 409. 

Fluorones (PopE and Howarp), T 

1028; P., 118. 

Fongose, relation of callose to (TANRET), 

A., i, 654 

Foods, new compound in (Back), A 
i, 225. 

Bengali, composition of (SHERMAN 

and Hieeins), A., ii, 444. 
detection of manganese in (DvumI- 
TREscov and Nico.av), A., ii, 1001. 
estimation of benzoic acid in (VAN 
DER LAAN and TyYDEns), A., ii, 759. 
estimation of nitrogen in (ENGELS), 
A., ii, 448. 
estimation of ‘‘saccharin” in(TEsToN1), 
A., ii, 167 ; (ToRTELLI and Piazza), 
A., ii, 908. 

Formaldehyde, production of, in the 
oxidation of ethyl alcohol 
(VoIsENET), A., i, 91. 

photochemical formation of, in green 

plants (SCHRYVER), A., ii, 384. 
action of, on green plants (GRAFE and 
v. PoRTHEIM), A., ii, 335. 
decomposition of, at a red heat 
(GAUTIER), A., i, 542. 
detection of, in wines (HUBERT), A., 
ii, 465 ; (SuRRE), A., ii, 808. 
detection of traces of, in presence of 
acetaldehyde (DENIGks), A., ii, 357. 
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Formaldehyde, modification of Rimini’s 
test for (ScHRYVER), A., ii, 334. 
estimation of (BrAuTIGAM), A., ii, 
1006. 
estimation of, in formalin 
(ALLEMANN), A., ii, 465. 
titrations, use of sodium and bar- 
ium hydroxides in (S6RENSEN), A., 
li, 556. 
Formaldehydephenylhydrazone, nitro- 
cyano- (STEINKOPF, BOHRMANN, 


soaps 


Grinurp, KircHHorr, JURGENS, and ~ 


BENEDER), A., i, 307. 

Formaldehydesulphoxylic acid, sodium 

salt. See Rongalite. 
zinc salt (BECKER), A., i, 298. 

Formamide as a solvent for inorganic 
salts (RGHLER), A., ii, 684. 

Formazyl-a-methylacrylic acid (HEN- 
RICH, REICHENBURG, NACHTIGALL, 
THOMAS, and Baum), A., i, 902. 

Formic acid, occurrence of, in rasp- 

berries (R6HRIG), A., ii, 235. 

formation of, by hydrolysis of lignin 
(Cross), A., i, 457. 

synthesis of (BERTHELOT and GaAv- 
DECHON), A., ii, 564. 

mechanism of the action of bromine 
on (BoenAr) A,, ii, 282. 

fermentation of, with Bacillus ply- 
mouthiensis (FRANZEN and GREVE), 
A., ii, 799. 

fermentation of, by Bacillus pro- 
digiosus (FRANZEN and GREVE), 
A., ii, 333. 

lead salt, crystalline form and optical 
cc of (KARANDEEFF), A., i, 
151. 

sodium salt, compound of, with acetic 
anhydride (TsAKALOTOs), A., i, 458. 

estimation of (JosEpn), A., ii, 1118. 

estimation of, in the presence of 
acetic acid (DELEHAYE), A., ii, 1007. 

Formiminomethyl ether methyl hydro- 
gen sulphate (Matsu1), A., i, 696. 

Formylbenz-p-nitroanilide (MumMM and 
Hesse), A., i, 311. 

Formylcodeine (FARBENFABRIKEN 
vorM. F. Bayer & Co.), A., i, 765. 
9-Formylfiuorene. See Fluorene-9- 

aldehyde. 

Formylmorphine, and its salts (FAR- 
BENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 765. 

Fossil wood, analysis of a(Harr), A., ii, 
1077. 

Fowls, behaviour of benzoic acid and 

glycine in (YosHIKAWA), A., ii, 880. 
behaviour of phenylacetic acid in 
(Torani), A., ii, 880. 

seeeeting apparatus (HAHN), A., 

i, 
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Fractionating column, a new (HAny), 
A., ii, 183. 
Frangula-emodin, salts and derivatives 
of (OESTERLE and JOHANN), A., i, 861. 
Freezing mixtures (DucLAUX), A., ii 
1034. 
Freezing-point, raising or lowering of 
the (SCHREINEMAKERS), A., li, 389. 
depression of, in very dilute solutions 
(BepForpD), A., ii, 389. 
curve for mixtures of camphor and 
phenol (Woop and Scort), T., 
1578; P., 194. 
measurements on small quantities of 
liquids (BuRIAN and DRUCKER), 
A., ii, 484. 

Freezing-points of gaseous mixtures 
(BAUME and Prrrot), A., ii, 825. 
Friedel-Crafts’ reaction applied to naph- 

thalene (HomER), T., 1141; P., 11. 

with chlorides of unsaturated acids 
(KouLeEr, HERITAGE,and BURNLEY), 
A., i, 562. 

with unsymmetrical polycarboxylic 
acids (K1RPAL), A., i, 504. 

Frogs, blood coagulation in (PRINGLE 

and Tair), A., ii, 725. 


heart of. See under Heart. 
muscle. See Muscle. 
nerves. See Nerves. 


ovary. See Ovary. 

skin, effect of deprivation of oxygen 
on the resting current of (MANs- 
FIELD), A., ii, 222. 

a-Fructose, acetone derivatives of 
(IRVINE and GARRETT), T., 1277; 
P., 148. 

a-and B-Fructosemonoacetone (IRVINE 
and GARRETT), T., 1283; P., 143. 

Fruit, chemical organisation of a typical 

(Vinson), A., ii, 740. 

of Menispermum Canadense (NEIDIG), 
A., ii, 801. 

Fruits which ripen after being gathered, 

composition of (OrTo and Kooper), 
A., ii, 233, 439. 

occurrence of arsenic in (HEADDEN), 
A., ii, 890. 

Fuchsite from Binn, 
(Prior), A., ii, 781. 

Fulminic acid (W6OHLER), A., i, 231. 
condensation of azoimide with 

(PALAzzo), A., i, 342. 

Fumaric acid, bromo-, pyridine salt of 
(PFEIFFER, LANGENBURG, and BIREN- 
CWEIG), A., i, 878. 

Fungi, decomposition of cyanamide by 

(KAPPEN), A., ii, 436. 

hydrolysis of racemic amino-acids by 
(PRINGSHEIM), A., ii, 487. 

higher, chemistry of the (ZELLNER), 
A., li, 886. 
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Fungi mould, assimilation of ammonia 
and nitrates by (RITTER), A., ii, 280. 
edible, estimation of choline in 
(PotsTorFF), A., ii, 234. 
Furan, absorption spectrum of (PuRvIs), 
T., 1648; P., 201. 
Furfuraldehyde, absorption spectrum of 
(Purvis), T., 1648; P., 201. 
reaction of sesame oil with (vAN Eck), 


A., ii, 556. 
semicarbazone (KNOPFER), A., i, 433. 
Furfurylideneacetone, phenylhydra- 


zone of (AUWERS and Voss), A., 1, 71. 
Furfurylpropylearbinol, and its chloride 
and acetate (JOLKVER), A., i, 55. 
Furoylacetic acid, ethyl ester, salts and 
derivatives of (ToRREY and ZANETTI), 
A., i, 892. 

Furoylmalonanilic acid, ethyl ester 
(TorREY and ZANETTI), A., i, 892. 
Furylacrylic acid, benzoylamino-, lacti- 

mide of (FLatTow), A., ii, 321. 
Furylalanine (FLATOW), A., ii, 322. 
3-Furylisooxazolone (TORREY 

ZANETTI), A., i, 892. 
Furylpropionic acid, behaviour of, in 

the animal body (SAsak1), A., ii, 637. 
3-Furyl-5-pyrazolone, and its picrate 

and acetyl derivatives (ToRREY and 

ZANETTI), A., i, 892. 
3-Furyl-5-pyrazolone-1-benzene-p-sul- 

phonic acid (TorREY and ZANETTI), 

A., i, 893. 

Fusel oil, theory of the formation of 
(RopRIGUEZ CARRACIDO), A., i, 350. 
colour reaction of, with salicylaldehyde 
and sulphuric acid (Krets), A., ii, 
552. 


and 


G. 


Gageite from Franklin, 
(PHILuIPs), A., ii, 968. 

Galactans, nutritive value of (Swartz), 
A., ii, 727. 

a- and B-d-Galactometasaccharin, salts 
of (NEF and Lucas), A., i, 714. 

Galactose, fermentation of, by yeast 

(HARDEN and Norris), A., ii, 989. 
detection of, in lipoids (FRANKEL and 
LINNERT), A., i, 600. 

Galactosides, preparation of (ROsSEN- 
HEIM and TxEsp), A., ii, 1085. 

Gallacetophenone, w-amino-, hydro- 
chloride (BARGER and Ewins), T., 
2261; P., 248. 

Gallein perchlorate (HOFMANN, MeEtz- 
LER, and Hésoxp), A., i, 370. 

Gallic acid, action of arsenic acid on 
(Instn), A., i, 908. 

Gallipharie acid, metallic salts of 
nr and MANICKE), A., i, 
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cycloGallipharic acid, degradation of, by 
oxidising agents (KuNz-KRavsE and 
MANICcKE), A., i, 677. 
cyclomesoGallipharic acid (KuNz- 
KRAUSE and MANICKE), A., i, 677. 
Gallipinic acid (Kunz-KravusE and 
MANICKE), A., i, 678. 
Galloflavin (Herzic, Erpés, and Ru- 
ZICKA), A., i, 676. 
isoGalloflavin, tri- and tetramethyl 
ethers (HERZIG, Erpés, and Ruzicka), 
A, i, 676. 
Gallotannic acid, ethyl ester (MAN- 
NING), A., i, 851. 
Gammarus, blood coagulation in (TAIT), 
A., ii, 725. 
Garnet containing iron and chromium 
(CoLoMBA), A., ii, 968. 
Gas, action of sodium benzoate on the 
production of, by bacteria (HERTER), 
A., ii, 147. 
illuminating, preparation of, as a 
lecture experiment (TECLU), A., 
ii, 602. 
analysis of (ELLIOTT), A., ii, 353. 
Gases, volcanic (Brun), A., ii, 135. 
specific heats and equilibria of, from 
explosion experiments (PIER), A., 
ii, 1031. 
ionisation in (METCALFE ; DE BROGLIE 
and Brizarp), A., ii, 11; (DE 
Brocuig), A., ii, 480. 
refraction of, and its application to 
analysis (STUCKERT), A., ii, 245. 
theory of dispersion in (NATANSON), 
A., ii, 170. 
pressure of light on (LEBEDEFF), A., 
ii, 472. 
influence of pressure on the absorption 
of ultra-red radiation by (v. 
Baur), A., ii, 914. 
adsorption of, by charcoal (Hom- 
FRAY), A., ii, 771, 1041; (T1ToFF), 
A., 4, 1061. 
determination of viscosity of (RAN- 
KINE), A., ii, 188. 
solubility of, in metals and alloys 
(SIEVERTS and KRUMBHAAR), A., 
ii, 410. 
in water, influence of colloids and 
fine suspensions on the (FINDLAY 
and CREIGHTON), T., 536; P., 44. 
solubility of, in sulphuric acid and in 
mixtures of sulphuric acid and 
water (BoHR), A., ii, 198. 
reaction of, on alkali metals, pro- 
duction of negative electrons during 
the (HABER and Just), A., ii, 572. 
chemically inert, occurrence of free 
electrons in (FRANCK), A., ii, 817. 
at low pressures, friction in (Hoae), 
A., 4,271. 
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Gases, rate of evolution of, from homo- 
geneous liquids (VELEY and Carn), 
A., ii, 25. 

submitted to very high pressures, 
chemical reactions in (BRINER and 
Wroczynsk]), A., ii, 120, 707. 

chemical effects of ultra-violet light on 
(BERTHELOT and GAUDECHON), A., 
i, 349 ; ii, 564, 606. 

of the argon group, viscosities of 
(RANKINE), A., ii, 409, 829. 

liquefied, binary mixtures of (STEELE 
and Bagster), T., 2607; P., 253. 

rarefied, conduction of heat through 

(Soppy and Berry), A., ii, 180. 

theory of transpiration, diffusion, 


and thermal conduction (SMoLU- | 


CHOWSKI), A., ii, 1042. 
action of, on green plants (MIRANDE), 
A., ii, 884. 
improved method of collecting, from 
the mercury pump (Keryss), A., ii, 
66. 


apparatus for measuring the volume 
of (MULLER), A., ii, 893. 

apparatus for demonstrating 
volumetric composition of (FENBY), 
T., 1200; P., 134. 

containing helium from the German 
salt beds (ERDMANN), A., ii, 376. 

from mineral springs, analysis of 
(Hintz and Grtnuovr), A., ii, 356, 
1111 ; (HEnrRIcH), A., ii, 1111. 

of sulphur furnaces, estimation of 
sulphuric acid and sulphur dioxide 
in (PELLET), A., ii, 69. 

Gas-absorption apparatus (BILLy), A., 

ii, 704. 

Gas-absorption pipette, modification of 
Nowicki’s (DE Koninck), A., ii, 648. 
Gas analysis by condensation (ERDMANN 

and STOLTZENBERG ; STOLTZEN- 
BERG), A., ii, 649. 
use of phosphorus solutions in (CENT- 
NERSZWER), A., ii, 541. 
by means of refractive power (STUCK- 
ERT), A., ii, 245. 
apparatus (ELLIOTT), 
(UHLIG), A., ii, 354. 
apparatus, automatic (HOHMANN), A., 
li, 237. 
simplified eudiometer for (RICHARD- 
son and JAFFE), A., ii, 341. 
with the ‘decomposition flask” 
(BERL and JurissEn), A., ii, 240, 
242. 
improvement in Fresenius’ method 
for estimating hydrocarbons (HEN- 
RICH), A., ii, 355. 
Gas-burette. See under Burette. 
Gas exchange, mechanism of (KRocH 
and Krocu; Kroen), A., ii, 512. 


A., ii, 353; 


the | 
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| Gas generator in connexion with the 
nitrometer (Rupp), A., ii, 344. 

| Gas volumes, graphic method for correc- 

| _ tion of (FARMER), A., ii, 686. 

| Gas-washing apparatus (CUMMING), A., 
ii, 841. 

| Gaseous explosions (BRITISH ASssociIA- 
TION Reports), A., ii, 687. 

| Gaseous mixtures, explosibility 

(EpsTEIN and Krassa), A., ii, 202. 
Gastric digestion. See Digestion. 
Gastric fluid, quantity of secretion in 

the (WINTER), A., ii, 786. 

Gastric juice, action of thermal in- 
fluences on the digestive power of 
(RoEDER), A., ii, 423. 

occasional occurrence of urobilin in 

(LAVIALLE), A., ii, 729. 
of man and dog, the proportionality 
of proteolytic and rennetic action of, 
in normal and pathological cases 
(Micay and Sawirtscn), A., ii, 
140. 

of ox and calf, chymosin and pepsin 
in the (RAKoczy), A., i, 801. 

of the selachian fishes, hydrochloric 

acid of the (WEINLAND,GROHMANN, 
and STEFFEN), A., ii, 1082. 
analysis of (TAMAYO), A., ii, 667. 
Gastrotoxin and the healing of gas- 
trotoxic ulcers (BoLron), A., ii, 734. 
Gelatin (TRUNKEL), A. i, 704. 
optical rotation of (TRUNKEL), A., i, 
648. 

crystallisation of (v. WEIMARN), A., ii, 
1046. 

destruction of, by Micrococcus prodigi- 
osus (MESERNITZKY), A., ii, 1097. 

demineralised, preparation and proper- 
ties of (Du&RE and GoRGOLEWSK}), 


of 


A., i, 448. 
a colour reaction for (LIESEGANG), A., 
ii, 84. 
Gelatinisation, mechanism of (Vv. 


WEIMARN), A., ii, 1046. 
Gelsemium, the constituents of (Moore), 
T., 2223, P., 247. 
| Gentian root, preparation of gentiopicrin 
from (BouRQUELOT and BRIDEL), A., 
| ii, 887. 
Gentiana pnewmonanthe, occurrence of 
gentiopicrin in roots and stems of 


(BourQquELoT and BripeEL), A., ii, 
887. 

Gentiopicrin, presence of, in Chlora 

perfoliata (BovurQuELor and 


3RIDEL), A., ii, 234. 
occurrence of, in roots and stems of 
Gentiana pneumonanthe (BouRQUE- 
LoT and BRIDEL) A., ii, 887. 
preparation of (BoURQUELOT 
BrIDEL), A., ii, 337. 


and 
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a-cycloGeranic acid, action of hype: 
iodous acid on (Bor GAULT), A., i, 
254. 

derivatives of (BoUVEAULT), A., i, 380. 
Geraniol, action of hydrochloric acid on 
(Duront and LABAUNE), A., i, 184. 
odour, cause of (AUSTERWEIL and 
CocHIN), A., i, 687. 
oxides of (PRILESCHAEEFF), A., i, 86. 
a-cycloGeraniol, phenylurethane of 
(BoUVEAULT), A., i, 380. 
cycloGeraniolene, synthesis of (Cross- 
LEY and GILLING), T., 2218; P., 252. 
Geranium oil (ScHIMMEL & Co.), A 
757. 
a-cycloGeranyl acetate 
A., i, 380 
Germanium, extraction of, from blendes 
(URBAIN, BLONDEL, and OBIEDOFF), 
AH, F17. 

Germination, action of aqueous solutions 
of electrolytes on (MICHEELS), A., 
ii, 232. 

action of anodic and cathodic liquids 
on (MICHEELS), A., ii, 883. 

Gland, thyroid. See under Thyroid. 

Glands, physiology of (ASHER 
KARAULOW), A., ii, 628. 

mammary, enzymes of (GRIMMER), A 
ii, 325. 

milk, scission products of the nucleo- 
protein of (MANDEL), A., i, 147. 

salivary. See under Salivary. 

Glass, electroly sis of (LE Bianc and 
KERscHBAUM), A., ii, 481 ; (HEYD- 
WEILLER and KopFERMANN), A., ii, 
685. 

permeability of, for vapours (ZEN- 
GELIs), A., ii, 504. 
supposed permeability of (ELsDEN), 


“o 1, 


(BoUVEAULT), 


and 


by, Be 

action of the a-rays on (RUTHERFORD), 
A., i, 176 

eosin reaction of, at fractured surfaces 
(Myuivs), A., ii, 656. 

Glauconite, — 
(CAsPARI), A., ii, 722. 

Glaucophyllin, and its nag salt 
(WILLSTATTER and FritTzscHeE), A 
128. 

Glaucoporphyrin, and its salts (WILL- 
STATTER and FritzscHe), A., i, 129. 
Gliadin, action of the gastric juice on 

(BaGLiont), A., ii, 625. 

Globulins, precipitation of, at the iso- 
electric point (RonA and MICHAELIS), 
A., i, 905. 

Glow light at points, spectral analysis of 
(DEcHEND), A., ii, 2. 

B-Glucases, distribution of, in plants 

(ARMSTRONG, ARMSTRONG, and Hor- 

TON), P., 334. 


chemistry of 
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Glucinum, action of, on the frog’s heart 
(Mines), A., ii, 525. 
Glucinum lactate (CALCAGNI), 
708. 
sulphate, hexahydrated (LEv1-MAL- 
VANO), A., ii, 37. 
formates (TANATAR), A., i, 354. 
Glucosamine hydrochloride, preparation 
of, from ovomucoid (OSWALD), A., i, 
716. 
Glucoseanilide-o-carboxylic acid (MERCK 
and Firm), A., i, 488. 
Glucoside of Hremostachys laciniata 
(KHour!), A., ii, 151, 886. 
cyanogenetic, occurrence of, in 
Linaria striata (BouRQUELOT), A., 
ii, 63. 
in the leaves of the pear tree (Bour- 
QUELOT and FICHTENHOLZ), A., ii, 
742. 
of Pyrola rotundifolia (FICHTENHOLZ), 
A., ii, 889. 
from Tephrosia purpurea (CLARKE 
and BANERJEE), T., 1833; P., 
213. 
Glucosides, 
(CIAMICIAN and RAVENNA), 
234. 
in species of Veronica (VINTILESCO), 
A., ii, 339. 
Glucosides. See also :— 
Alliin. 
Arbutin. 
Convolvulin. 
Convolvulinic acid. 
Cornin. 
Digitoxin. 
Gentiopicrin. 
B-Glycolglucoside. 
Incarnatrin. 
Meliatin. 
Methylarbutin. 
Mowrin. 
Primeverin. 
Primulaverin. 
Prunitrin. 
Quercitrin. 
Serotrin. 
Trifolin. 
isoTrifolin. 
Glucosyringic acid, 
(MAUTHNER), A., i, 677. 
Glue, delicate reaction for (ScHMIDT), 
&., 0, 941. 
Glutaconic acid group, stereochemistry 
of (Frist), A 
Glutacononic acid, ethyl ester, mesityl- 
o-phenetyl-, phenyl-, p-nitrophenyl- 


A., i, 


formation of, by plants 


A., ii, 


synthesis of 


and as-m-xylylhydrazones (HEN- 
RICH, REICHENBURG, NACHTIGALL, 
THomAs and Baum), A., i, 901, 


902. 
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Glutamic acid, preparation of salts of 
(ABDERHALDEN and Kavrzscu), 
A., i, 230. 

copper salt of (MoRGENSTERN and 
ZERNER), A., i, 656. 
ethyl ester, action of diazo-compounds 
on (HENRICH, REICHENBURG, 
NACHTIGALL, THOMAS and Baum), 
A., i, 900. 
metallic salts of (ABDERHALDEN and 
Kaurzscn), A., i, 769. 
separation and estimation of aspartic 
acid and (OsBoRNE and LIDDLE), 
A., ii, 1007. 
Glutardialdehyde, derivatives of (Har- 
RIES), A., i, 361. 
Glutaric acid, 8-imino-a-cyano-, ethyl 


ester, and its alkyl derivatives, con- | 


stitution of (CAMPBELL and THORPE), 

T., 1229; P., 176. 
Glycemia at a very high 

(BAYEUX), A., ii, 875. 
Glyceric acid, di-a-naphthylurethane of 

(NEUBERG and HirscuBeEre), A., i, 

694. 

Glycerides of butter fat (S1zGFELD), A., 
ii, 327. 
mono-, syntheses of (GrtN), A., i, 356. 
Glycerol, production of, during alcoholic 
fermentation (CARRACIDO), A., i, 
350. 

association of (ELISKEFF and KurBAT- 
OFF), A., ii, 103. 

mixtures of, with alcohols, free energy 
of chemical action in (PISSAaRJEWSKY 
and TRACHONIOTOWSKY), A., ii, 
402. 

electrolysis of (Lép and PvuLveEr- 
MACHER), A., i, 94. 

complex compounds of, with the 
alkaline earth metals (GrUN and 
HusmAnyn), A., i, 352. 

mono- and di-bromohydrins, prepara- 
tion of (CARRE), A., i, 649. 

a-monochlorohydrin, preparation of 
aryl ethers of (Boyp and MARLE), 
T., 1788; P., 208. 

mono- and di-lactates (KALLE & Co.), 
A., i, 297. 

o- and p-chlorophenyl ethers (LzEs 
ETABLISSEMENTS POULENC FRERES 
and FourNngEAD), A., i, 3738. 

phenyl ethyl, di-p-tolyl,  di-a- 
naphthyl and_ di-p-nitrophenyl 
ethers (FoURNEAU), A., i, 246. 

o-, m-, and p-tolyl and a- and B- 
naphthyl ethers (ZIvKovic), A., i, 
246. 

Glycerol, estimation of, in wines (Biys), 

A., ii, 756. 

Glycerolmonotyrosine (ABDERHALDEN 

and GUGGENHEIM), A., i, 226. 


altitude 


| 
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Glyceryl ¢riformate (RomBuRGH), A., i, 

215. 

trinitrate (nitroglycerin), alkaline 
hydrolysis of (BERL and DE.py), 
A., i, 456. 

bromoisovalerate dipalmitate (ABDER- 
HALDEN and GUGGENHEIM), A., i, 
226. 

Glycide ethers from guaiacol and thymol 

(FouRNEAD), A., i, 246. 
aryl ethers, action of ammonia on 
(Boyp), T., 1791; P., 209. 
Glycidic acid, esters of, action of 
halogen acids on (DARZENS), A., i, 
460. 
Glycinamide, preparation of (SCHENCK), 
A., i, 100. 
Glycine, ethyl ester, hydrobromide of 
(FiscHER and ScHRADER), A., i, 270. 
Glycine hispida (soy bean), putrefaction 
bases from the decomposition of 
(YosHImMuRA), A., ii, 1103. 
Glycocholic acid, sodium salt, influence 
of, on tryptic digestion (QUAGLIARI- 
ELLO), A., ii, 627. 

Glycocyamine (ScHENCK), A., i, 546. 

Glycocyamidine (ScHENCK), A., i, 546. 

Glycogen, the parent substance of 
(PFLiceR and JUNKERSDORF), A., 
ii, 225. 

formation of, in the liver of tortoises 
with pancreatic diabetes (NisuH1), 
A., ii, 227. 

in the frog’s ovary (Kato; B.Ers- 
TREU), A., ii, 628. 

oxidation and hydrolysis of, by hydro- 
gen peroxide (GATIN-GRUZEWsKA), 
A., i, 610. 

estimation of (GRUBE ; 
A., ii, 81. 

influence of iron on the estimation of 
(STARKENSTEIN), A., ii, 792. 

Glycogenase, distribution of, in the 

animal body (MacLEop and PEARCE), 

A., ii, 144. 

Glycol, C,)H.0., from action of mag- 
nesium tert.-butyl chloride on ethyl 
oxalate (Ecorova), A., i, 91. 

C,,H,,03, from 2-methoxy-1-methy]-3- 
y-allylbenzene (GUILLAUMIN), A., i, 
478. 

Glycol. See Ethylene glycol. 

Glycols, complex compounds of, with 
metallic salts (GRUN and BoEDECK- 
ER) A., i, 351. 

diprimary, synthesis of (DIoNNEAU), 
A., i, 353 

Ay-acetylenic, oxidation of (Dupont), 
A., i, 456. 

optically active, from /7-benzoin and 
from methyl 7-mandelate (McKEN- 
ZIE and WREN), T., 478; P., 54. 


PFLUGER), 
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a-Glycols, action of dehydrating agents 
on (TIFFENEAD), A., i, 379. 
B- a. tetra-acetyl (FISCHER 
and FiscuER), A., i, 717 
B-Glycol-d- ‘glucoside (FISCHER 
FiscHER), A., i, 718. 
Glycolysis (MICHAELIS and Rona), A., 
ii, 139. 
in the tissues (DE MxryeEr), 
631 


and 


A., ii, 


at a very high altitude (BAYEUX), A., 
ii, 875. 
Glycosuria. See Diabetes. 
Glycuronic acid, new method of obtain- 
ing (NEUBERG and LACHMAN)), A., 
i, 325. 
excretion of, after administration of 
aromatic compounds (STERN), A., 
ii, 880 
new reaction for (GOLDSCHMIEDT), A 
ii, 555 
detection of, in urine (JOLLEs), A., ii, 


164 ; (GOLDSCHMIEDT), A., ii, 759 ; 
(BERNIER), A., ii, 1121. 
and ethereal sulphates in human 


urine (TOLLENS), A., ii, 732. 
estimation of, in urine (TOLLENS and 
Stern), A., ii, 328. 
Glycyl-d-alanyl-/-leucyl-d-isoleucine, 
and its copper salt (ABDERHALDEN 
and Hirscn), A., i, 720. 
Glycylallylamine, and its picrate and 


enzoyl derivative (HARRIES and 
PETERSEN), A., i, 228. 
Ss, acid (FiscHER and 


FIEDLER), A., i, 656. 
Glzeylasparty_digiyoine (FIscHER and 
FIEDLER), A., 1, 657. 
Glycylcholesterol, and its hydrochloride 
(ABDERHALDEN and Kautzscn), A., 
i, 253. 
Glycyl-d/-leucinamide, and its hydro- 
ree (BERGELL and v. WULFING), 
> 1, 365. 
aie cyl-/-leucine (ABDERHALDEN and 
EBER), A., i, 719. 
Glycyl-7- isoleucine, and its of 
oo and ScHULER), A 
4 
Glycyl-/-leucyl- o* -I- ree eo 
HALDEN and WEBER), A., i, 719. 
Glycyl-di-serine, and _ its anhy dride 
(FIiscHER and "ROESNER), A., i, 657. 
Glyoxaline, 1:2:4:5- tetraiodo- ’(PAULY), 
A., i, 639. 
“San tautomerism of (PyMAN), 
1814; P., 211. 
Glyoxalylpropionanilide, and its salts 
(Winpavs), A., i, 283. 
Glyoximeperoxides (dinitrosacyls), action 
of gua amines on (BOESEKEN), A., 
i, 
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Glyoxylic acid, injury to the heart from 
(KAHN and STARKENSTEIN), A., ii, 
976. 

Gnaphalium avenarium, oil from the 
flowers of (HAENSEL), A., i, 864. 

Gnoscopine (dl-narcotine), synthesis of 
(PERKIN and Rosrnson), P., 46. 

resolution of (PERKIN and RoBINsON), 
©, aaa: 

hydrochloride, picrate, and picronolate 
(RaBE and McMILuan), A., i, 
335. 

Gnoscopine, amino-, acetylamino-, and 
nitro-, and derivatives (Horr and 
Rosinson), P., 228. 

Gold, solubility of, in nitric acid 

(Dewey), A., ii, 304. 

solubility of, in potassium ferrocyanide 
(BEUTEL), A., i, 723. 

effect of ferric and cupric salt solutions 
on (McCauGHeEy), A., ii, 42. 

colloidal, preparation of (OECHSNER 

DE CoNINCK), A., ii, 963. 
optics of (ROLLA), A., ii, 304. 

hydrosols (THOMAE), A., ii, 42. 

particles, ultra-microse opic, formation 
of, by the action of ultra-violet light 
on solutions of goldsalts (SVEDBERG), 
A., ii, 509. 

salts, action of ultra-violet light on 
solutions of gold salts (SVEDBERG), 
A., ii, 509. 

Gold alloys with cobalt (WAHL), A., ii, 
299. 

with magnesium (URAZOFF), 
43; (URAZOFF and VOGEL), 
872. 

Gold chloride, auto-oxidation of (VANINO 
and RéssLEr), A., ii, 620. 

hydroxide, action of, wr" potassium 
ferrocyanide (BEUTEL), A., i, 723. 

Chloroauric acid, action of, on potass- 
ium ferrocyanide in aqueous solution 
(BEvUTEL), A., i, 722. 

Aurous cyanide, action of, on — 
ium ferrocyanide (BEUTEL), A., i, 
723. 

Gold, qualitative test for small em 
of (ARMANI and BArBonI), A., ii, 
659. 

estimation of, by means of hydrogen 
peroxide (RéssLER), A., ii, 1115. 

Gold bullion assay, accuracy of the 
(PHELPs), T., 1272; P., 1389. 

Gorgonic acid, iodo-. See Tyrosine, 
di-iodo-. 

Gout (GuUDZENT), a ii, 146 ; (BECHHOLD 

and ZIEGLER), A., ii, 329. 

calcium metabolism in (MACKARELL, 
Moorz, and THomas), A., ii, 
732. 

Grahamite (RIcHARDsON), 


A., ii, 
A., ii, 


A., ii, 964. 
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Graphite, estimation of iron in, by com- 
bustion (DENNsTEDT and KLUNDER), 
A., ii, 547 
estimation of combustible sulphur in 
(CIBULKA), A., ii, 749. 
Grass, effect of manganese on (GUTHRIE 
and ConHEN), A., ii, 444. 
Greenockite (Fromme), A., ii, 314. 
Grignard reagents (Béprkrr), A., i, 
214. 


action of, on camphoric and isocam- 
phoric esters (SHIBATA), T., 1239; 
P., 141. 
action of, on methylethylacraldehyde 
(BsELouss), A., i, 706. 
action of, on methyl /-methoxysuccin- 
ate, methyl maleate, and maleic 
anhydride (PurDIE and Arup), T., 
1587; P., 199. 
Growth, biochemistry of (CRAMER and 
PRINGLE), A., ii, 635. 
Guaiacol, action of phosphorus tri- 
chloride on (Dupuis), A., i, 248. 
condensation of benzaldehyde with 
(Mancuor), A., i, 314. 
Guaiacum resin, catalytic oxidation of 
by copper (CoLWELL), A., i, 54. 
Guaiacy] acetate, 4-nitro-( WEGSCHEIDER 
and KLEMENC), A., i, 672. 
Guaiacyl w-bromoethyl ether (WonL 
and BERTHOLD), A., i, 620. 
Guaiacylphosphorus chloride and ¢etra- 
chloride (Duputs), A., i, 248. 
Guaiacyl vinyl ether (WouL and Bert- 
HOLD), A., i, 620. 
Guanidine, and derivatives of (ScHENCK), 
A., i, 99. 
amino-, diazo-compounds from (Hor- 
MANN and Rors), A., i, 232; ) wart 
MANN, Hock, and Rots), A oe * 
446. 
y-Guanidinobutyric acid, synthesis of, 
and its auri- and hydrochlorides 
(ENGELAND and KuTscHER), A., i, 
825. 
a-Guanidinohexoic acid, e-benzoylamino-, 
and e-amino-, derivatives of its an- 
hydride (FiscHER and ZEMPLEN), A., 
i, 305. 
a-Guanidinohexoic anhydride, e-amino-, 
and its platinichloride (FiscHER and 
ZEMPLEN), A., i, 612. 
Guanine, conversion of, into xanthine 
(FiscHER), A., i, 336. 
Guaninepropionic acid, ethyl ester and 
its hydrochloride (FARBENFABRIKEN 
vorm. F. BAyEr & Co.), A., i, 79. 
a-Guanino-w-valeric acid, 5-amino-, and 
3-benzoylamino-, synthesis of (SGREN- 
SEN), A., i, 227. 
Guanosine, occurrence of, in the pancreas 
(LEVENE and Jacoss), A., ii, 978. 
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Guanylazoimide perchlorate (HOFMANN, 
Hock, and Rortu), A., i, 447. 

Guanylearbamide, and its hydrogen, 
sulphate and picrate (SOLL and Srur- 
ZER), A., i, 14. 

Guanylcarbamidesulphonic acid, and its 
ammonium, barium, and calcium salts 
(S6LL and SrutzEr), A., i, 14. 


Guanyldiazo: oguanyltetrazen (Hormann, 
Hock, and Rota), A * i, 446. 
Guanylic acid (BANG), A., i, 647, 906. 
from the pancreas (STEUDEL and 
Brict), A., i, 703. 
Guanyltetrazyltetrazen (HoFMAnn, 
Hock, and Roru), A., i, 446. 


Guava-leaf oil (ScHIMMEL & Co.), A., i, 
329. 
Guinea-pig, injection of peptone in the 
(Brevi and Kravs), A., ii, 736. 


purine enzymes of (MITCHELL), A., ii, 
731. 


Gum-acacia, enzymes of (GRAFE), A., i, 
148 ; (REINITZER), A., i, 290. 

Gums, from Acacia pycnantha, Acacia 
horrida, Acacia arabica, and Melia 
Azadirachta (MEININGER), A., i, 363. 

Gun-cotton, action of alkalis on (PrEst), 


A., i, 464. 
detection of mercuric chloride in 
(JANNOPOULOS), A., ii, 549. 


Gunpowder, estimation of chlorates in 
(FacEs Vrraizi), A., ii, 348. 

a-, B-, and isoG@urjunene (DEUSSEN and 
PHILtPpP), A., i, 575. 

— (DEuSsSEN and PHILIPpP), A., 
i, 687. 

Gynocardase (Moore and Torn), T., 
1285; P., 182. 

Gynocardin and its sodium derivative 
(MoorzEand TuTrn), T., 1285; P., 182. 

Gypsum, apparatus for testing (VAN’T 
Horr), A., ii, 348. 

Gyrolite from Co. 
MANN), A., ii, 310. 


Antrim (FLEISCH- 


H. 


Hemochromogen (KALMUs), A., ii, 664; 
(Mira; LocuTe), A., ii, 665. 

Hemocyanin of Limulus polyphemus 
(ALSBERG and CLARK), A., i, 647. 

Hemoglobin, osmotic pressure of (ROAF), 


A., i, 209. 

erystals, preparation of (OFFRINGA), 
A., i, 793. 

combination of, with mixtures of 
oxygen and carbon monoxide 
(Kroc), A., ii, 512. 

behaviour of, towards hydrazine, 


(LEtTscHE), A., i, 599. 
of molluscs, comparison of, with that 
of vertebrates (PALADINO), A., ii, 50. 
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Hemolysis (Gros), A., ii, 51, 1082; 
(SUTHERLAND and McCay), A., ii, 
223 ; (FiscHERr), A., ii, 970. 

by lipoids (MEYERSTEIN), A., i, 514; 
(LIEFMANN and Coun), A., ii, 726. 

by cobra poison (BANG), A., ii, 229. 

in the liver (FinpLay), A., 1i, 788. 

by soaps, inhibition of (MEYERSTEIN), 
A., ii, 223. 

as a means of detecting saponin in beer, 
wine, and aérated waters (RUSCONI), 
A., ii, 559. 

Hemolytic agents, action of, on pan- 
creatic lipase (ROSENHEIM and 
SHaw-MAcKEnzIB), A., ii, 517. 

Hemopyrrole (PILoTY and QuUITMANN) ; 
A., i, 133; (LEyKo and MarcuH- 
LEWSK1), A., i, 144; (MARCHLEWSK]I), 
A., i, 188. 

Halochromy, theory of (PFEIFFER, 
HALPERIN, Pros, and SCHWARZKOPF), 
A., i, 852. 

Halogen, replacement of, by the nitro- 
group (RAIFoRD and HeEyt1), A., i, 
373, 730. 

reactivity of the, in organic com- 
pounds (SENTER), T., 346; P., 23, 
344, 

Halogens, conductivity of, in nitro- 
benzene (BRUNER and GALECKI), 
A., ii, 382. 

action of, on mercuricamphor com- 
pounds (MarsxH), T., 2410; P., 297. 

conversion of, into alkali halogen salts 
(MEscHORER), A., ii, 410. 

velocities of certain reactions between 
metals and (vAN NaME and EpGar), 
A., ii, 280. 

Beilstein reaction for (MILROTH), A., 
ii, 67. 

estimation of, in organic substances 
(Marcusson and DoéscHeEr), A., ii, 
543. 

Halogen acids, analysis of mixtures of 
(DEHN), A., ii, 67. 

Halogen compounds, thermochemical 

investigations of (SVENTOSLAVSKY), 
A., ii, 187. 

the relation between reactivity and 
chemical constitution of (CLARKE), 
T., 416; P., 26. 

organic, the action of calcium and 
lithium on (SPENCER and PRICE), 
T., 385; P., 26. 

interaction of, with metals of the iron 
group (SPENCER and HARRISON), 

> Lee. 

in the United States Pharmacopzia, 
estimation of the (ELVOVE), A., ii, 
905. 

Halogen hydrides, dielectric constants of 
(SCHAEFER and ScHLuNDT), A., ii, 12. 
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Halogenalkyloxycarboxylic acids, aro- 
matic, preparation of (CHEMISCHE 
FABRIK VON HEYDEN), A., i, 37. 

Harmaline, pharmacological action of 
(Gunn), A., ii, 638. 

Heart, influence of carbon dioxide on the 

beat of (JERUSALEM and STARLING), 
A., ii, 524. 

injury to the, from glyoxylic acid 
(KAHN and STARKENSTEIN), A., ii, 


976. 
metabolism. See under Metabolism. 
muscle, union of poisons with 


(VERNON), A., ii, 1086. 
extractives and digitalis (ScHLIO- 
MENSUN), A., ii, 976. 
dog’s, gaseous metabolism of, during 
vagus inhibition (WOLFsOHN and 
Krrron), A., ii, 222. 
frog’s, action of barium chloride on 
the (Pouxtsson), A., ii, 529. 
action of glucinum, lanthanum, 
yttrium and cerium on the 
(Mings), A., ii, 525. 
action of praseodymium, didymium 
and erbium on the (MINEs), A., 
ii, 794. 
mammalian, action of aconitine on 
(CusHny), A., ii, 224. 
isolated mammalian, action of blood 
proteins on the (GorHAM and 
Morrison), A., ii, 324. 
tortoise, respiration of the, in relation 
to functional activity (VERNON), 
A., ii, 524. 
Heat. See under Thermochemistry. 
Hedera-peroxydase (VAN DER Haar), 
A., i, 604 ; 
Hedysarum coronarium (Soola clover), 
nitrogen-free extract of (ScurTI), A., 
ii, 744. 
Helianthus tuberosus, presence of betaine 
in the tubers of (ScHULZE), A., ii, 534. 
Helium, accumulation of, in geological 
time (Strutt), A., ii, 9, 175, 920. 
in recent minerals(Pr1uTTI), A., ii, 767. 
in non-radioactive minerals (PIU1TI), 
K.5 44, 677. 
in the air of Naples and in Vesuvius 
(Pruttr), A., ii, 290. 
gases containing, from the German 
salt-beds (ERDMANN), A., li, 376. 
production of, by radium (RUTHER- 
FoRD and Bottwoop), A., ii, 175; 
(DewakR), A., ii, 376. 
liberation of, from minerals by the 
action of heat (Woop), A., ii, 610. 
rate of production of, from thorianite 
and pitchblende (Strutt), A., ii, 
1023. 
density and molecular weight of 
(Watson), T., 810; P., 70. 
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Helium, spectrum of (Hicks), A., ii, 86. 
measurement of normal lines in the 
(EvERSHEIM), A., ii, 369. 
ultra-red line spectrum of (PASCHEN), 
A., ii, 1014. 
absorption of cathode rays of different 
velocity in (RoBrnson), A., ii, 93. 
dispersion of (CUTHBERTSON and 
CuTHBERTsSON), A., ii, 561. 
compressibility of (Burr), A., ii, 823. 
solubility of, in water (v. ANTROPOFF), 
A., ii, 409. 
Hellebore group (KELLER), A., ii, 887, 
888. 


‘* Helmitol,” assay of (HEGLAND), A., ii, 
555. 

Hemicellulose, occurrence of, 
pods of Pisum sativum and- Phaseolus 
vulgaris (SCHULZE and PFENNINGER), 
A., ii, 889. 

Hemielastin (WECHSLER), A., i, 703. 


Hemipinic acid, dinitro-, and _ its 


in the | 


| 


SUBJECTS. 

A .cycloHexadienol, and its  semi- 
carbazone and oxime (K6tTz and 
GRETHE), A., i, 24. 

Hexaglycollatotrichrome base, basic 


glycollate of (CaLcAenI), A., i, 811. 
Hexahydromesobenzdianthroue, acetyl 


derivative of (PoTSCHIWAUSCHEG), 
A., i, 495. 
Hexahydrocarbazole, benzoyl deriva- 


tive of (v. Braun), A., i, 880. 
Hexahydrocymene. See p-Methylpropyl- 
cyclohexane. 
Hexahydropyrene, 

STEIN), A., i, 727 
trans-Hexahydroterephthalic acid, di- 
menthyl ester (RUPE and MUNTER), 
A., i, 398. 
Hexalactatotrichrome base, 
(CaLcaGnl), A., i, 811. 


picrate of (LANG- 


salts of 


| 2:4:5:2':4’:5’-Hexamethoxydiphenyl 


anhydride and dimethyl ester (WEc- | 


SCHEIDER and KLEMENC), A., i, 671. 
m-Hemipinic acid, preparation of (Lurr, 
PERKIN, and Rosinson), T., 1136; P., 
132. 
Hen’s eggs. See Eggs. 
Hepta-acetyl-. 
Substance. 


(FABINYL and Sz&x1), A., i, 838. 

2:4:5:2’:4’:5’-Hexamethoxydiphenyl- 
acetonitrile (FABINYL and SziK1), 
A., i, 838. 


| Hexamethoxydiphenylmethane, bromine 


See under the parent | 


Heptadecylaniline, and its derivatives | 


(LE Susur), T., 24385; P., 290. 


Heptane, 5-e-dibromo-, and 8-hydroxy- | 


(Kraprwin), A., i, 349. 

isoHeptoic acid, a-nitro-, and a-nitroso-, 
ethyl esters (Scumipt and Harp), A., 
i, 813. 

Heptoyleyclohexene, and its  semi- 
carbazone (DARZENS and Rost), A., 
i, 856. 

Heptylidenehydrazine (FRANZEN and 
EIOHLER), A., i, 700. 

Hesperitin 
3-hydroxy-4-methoxystyryl ketone), 
constitution of, and its acetyl deriva- 
tive (TuTin), T., 2060; P., 222. 

Heterocyclic compounds, formation of 

(LE SvEur and Haas), T., 173; 
oy 4 
dinuclear, synthesis of (BiULow and 
Haas), A., i, 203. 

Heterohydroxylic acids. See Acids. 

Hexa-acetatotriammine-trichromic 
iodide (WEINLAND, GussMANN, and 
BUTTner), A., i, 504. 

Hexa-acetatotripyridinetrichromic ¢r/- 
hydroxide, salts of (WEINLAND and 
GussMANN), A., i, 504. 

Hexa-acetyl. See under the parent 
Substance. 

Hexa-alkylacetones, fission of (HALLER 
and BAvER), A., i, 300. 


(2:4:6-trihydroayphenyl | 


derivative of (FaBINYL and Sz&K1), 
A., i, 838. 

Hexamethyleneimine, constitution of, 
and its benzoyl derivative (v. Braun), 
A., i, 821. 

Hexamethylenetetramine, compounds of, 
with mercuric chloride, iodide and 
sulphate (ScHMiz), A., i, 365. 

thiocyanate (CALZOLARI), A., i, 614. 

detection of, in musts and wines 
(Bonts), A., ii, 466, 761; (VoIsé- 
NET), A., ii, 466; (SURRE), A.,ii,808. 

Hexamethylenetetraminetriguaiacol 
(HorMann,LA Rocue & Co.), A.,i,378. 

Hexamethylphloroglucinol, preparation 
of (HERzIG and ERTHAL), A., i, 667. 

Hexan-a(-diol, synthesis of ethers of 
(DIOoNNEAU), A., i, 353. 

cycloHexan-1:3-dione and_ its 
(K6rz and GRETHE), A., i, 24. 

Hexan-85-dione-aae-tricarboxylic acid, 
y-hydroxy-, methyl ester and _ its 
phenylhydrazone (KOMNENOs), A., i, 
542. 

Hexan-f§5-dione-aye-tricarboxylic acid, 
methyl ester, and its phenylhydra- 
zone (KOMNENOS), A., i, 542. 

Hexane, specific velocity and recombina- 
tion of the ions in (JAFFE), A., ii, 
481. 

di-iodo- (DIONNEAD), A., i, 354. 
cycloHexane, derivatives of (KOHLER and 
BURNLEY), A., i, 391. 
its separation from, and estimation in 
mixtures containing benzene (Pat- 
TERSON and F.Eck), T., 1773; P., 
207. 


oxime 
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cycloHexane, 1:3-diamino-, and __ its 
platinichloride (K6rz and GRETHE), 
A. i, 24. 
1:1-dinitro- (NAMETKIN), A., i, 829. 
cycloHexanecarboxylic acid 4-oximino-, 
optically active salts of (Miis and 
BAIN), T., 1866; P., 214. 
cycloHexanolpropan-8-ol, dehydration 
of (TARBOURIECH), A., i, 32. 
cycloHexanone, 2-bromo-, and 2- and 3- 
chloro- (Kérz and GrETHE), A., i, 
24, 
2:6-dioximino-, and the ous 
dibenzoate (Borscur), A » 1, 47%. 
cycloHexanone-2-carboxylic acid (GARD- 
NER, PERKIN, and Warson), T., 
1764 ; P., 187. 
and its ethyl ester and barium and 
silver salts (Kérz and GrETHE), A., 
i, 26. 
1-chloro- and 1-bromo-, ethyl esters 
(K6rz), A., i, 259. 
cycloHexanoneoxime, 3-hydroxyamino- 
(K6érz and Grerue), A., i, 24. 
cycloHexanon-2-0l1 (KéTz and GRETHE), 
A., 1, 24 
a- and £-cycloHexan-1:2:3-triol, and their 
salts (BRUNEL), A., i, 477. 
A*-cycloHexenaldehyde, and its semi- 
carbazone (SoBECKI), A., i, 367. 
cycloHexene, A*-bromo-, and dibromide 
(SopEckI), A., i, 367. 
AY-Hexenoic acid, 8-amino-, and its 


benzoyl derivative (PosNER and 
Roupe), A., i, 847. 

A*-cycloHexenone (A!°-dihydrophenol) 
(TscHUGAEFF), A.. i, 245 


A*-cycloHexen-2-one-l-carboxylic acid. 
See Al*.Dihydrosalicylic acid. 

A°-cycloHexen-2-one-1-carboxylic acid, 
and its ethyl ester (K6érz and 
GRETHE), A., i, 25. 

AY-Hexinene-Se-diol, stereochemical iso- 
meric dibromides and _ diacetyl 
derivatives of (Dupont), A., i, 
85. 

aaa(¢((-hexachloro-, and its derivatives 
(Dupont), A., i, 379. 
isoHexoamide, bromo- (BERGELL and V. 
WiutrFine), A., i, 304. 

Hexoic acid, a-hydroxy-e-benzoylamino-, 
and its calcium salt, and e-amino-a- 
hydroxy- (FiscHER and ZEMPLEN), 
A., i, 101. 

a-nitro-, potassium salt and a-oximino- 

(Scumipt and DIETERLB), A., i, 815. 

Hexonitrile (v. BRAUN and TRUMPLER), 
A., ¥, 26. 

Hexose, fermentation of, in the presence 
of a phosphate (YounG), A., i, 12. 

phosphoric acid ester, and its com- 
pounds (v. Lepeperr), A » i, 716. 
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Hexoses, formation of laevulic acid from 
(ALBERDA VAN EKENSTEIN and 
BianksMA), A., i, 461. 

cause of the colour reactions 
(ALBERDA VAN EKENSTEIN 
BianksMA), A., i, 762. 

Hexoyl bromide (ANDRE), A., i, 563. 

isoHexoyl-/-aspartic acid, d-a-bromo- 
(FIscHER and FIEDLER), A., i, 657. 

isoHexoylglycyl-/-aspartic acid, d-a- 
bromo- (FIscHER and FIEDLER), A., i, 
656. 

isoHexoyl-glycy!-/-leucine,d-a-bromo- 
(ABDERHALDEN and WEBER), A., i, 
719. 

d-isoHexoyl-glycyl-d-isoleucine, a- 
bromo-(ABDERHALDENand SCHULER), 
| i 305. 

d- isoHexoyl- l-isoleucine, a-bromo- (AB- 
DERHALDEN and ScHULER), A, %, 
305. 

ncn, (ANDRE), A., i, 
563 


of 
and 


isoHexoyltryptophan, l-bromo- (FIScH- 
ER), A., i, 22. 

c ycloHexyl disulphide 

Murat), A., 1, 374. 
mercaptan and its derivatives (MAILHE 
and Murat), A., i, 374. 

cycloHexyl--nitrole (NAMETKIN), A., 
829. 

cycloHexylselenol, and its metallic 
derivatives (MAILHE and Murat), A 
i, 374. 

isoHexylamine isohexyldithiocarba- 
mate (KALUZA), A., i, 130. 

cycloHexylbromopropylene REs- 
SEGUIER), A., 1, 467. 

c a picrate (Dar- 
ZENS), A., a 

c ylotoxyléimethylamine picrate (DaR- 
ZENS), A., i, 63 

Hexylene, action of heat on (ENGLER 
aud RovuTA.A), A., i, 2. 

Hexylene-a(-dithiol and its benzoate 
(Brawn), A., i, 14. 

cycloHexylglycollic acid, sodium and 
silver salts, and its amide (GoDCHOT 
and Frezouts), A., i, 480. 

cycloHexylidenetetramethyldiaminodi- 
phenylmethane (WAHL and MEYER), 
A., i, 134. 

isoHexylparabanic acid (Kauuza), A., 
1, 191. 

cycloHexylpropinene (DE RESSEGUIER), 
A., 1, 467. 

cycloHexylpropylene dibromide 
REssEGUIER), A., i, 467. 

8-isoHexylrhodanic acid (KALUzA), A 
i, 130. 

cycloHexyltetrolic acid, and its methy] 
ester (DE ResskGurER), A., i, 467. 
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isoHexylthiocarbamide (Katuza), A., i, 
131. 

—— (Katuza), A., i, 
131. 


tsoHexylthioparabanic acid (KaLvuza), 

ote aaa. 

Hippuric acid, and its amide, action of, 
with dehydrating agents (Mour and 
STroscHEIM), A., i, 557 

estimation of, by the formaldehyde 
titration (HENRIQUES and SOREN- 
SEN), A., ii, 466. 

estimation of, in urine (HENRIQUES 
and SORENSEN), A., ii, 164. 

Hirudin and mercury (Prussak), A., ii, 
229. 

Histidine, bacterial cleavage of (ACKER- 

MANN), A., i, 419. 

the fate of, in the body of the dog 
(KowALEwsky), A., ii, 147. 

cleavage of, in the organism of the 
dog (ABDERHALDEN, EINBECK, and 
ScumIp), A., ii, 974. 

action of, with picrolonic acid (BRIGL), 
A., i, 336. 

d-l- and /-Histidine anhydrides, and 
silver and hare ! salts of the latter 
(PauLy), A., i, 336. 

di- and tetra- ‘jodo-, and the disilver 
salt of the latter (PAuLy), A., i, 
640. 

Homoanthroxanic acid, and its siiver 
salt (HELLER and TiscHNER), A., i, 64. 

Homocholine, synthetic (KuTScHER), 
A., i, 611. 

Homocholine. See also Trimethyl- 
propylammonium, hydroxy-, chloride. 

Homochromoisomerism (HANrzscuH), A., 
i, 474, 475; (Buscu), A., i, 617. 

of azophenols (HANTzscH), A., i, 790. 

of nitroanilines (HANTzscH), A., i, 
727. 

Homoeriodictyol (2:4:6-trihydroxyphenyl 
4-hydroxy-3-methoxystyryl ketone), 
constitution and methyl derivative of 
(TuTin), T., 2059; P., 222. 

Homolaevulic acid semicarbazone 
(CAMPBELL and THorPE), T., 1315. 

Homoveratraldehyde, oxime of (MAN- 
NICH and JAcoBsoHN), A., i, 168. 

Honduran (TscuircH and WERrRD- 
MULLER), A., i, 688. 

Hondurol and its dibenzoate (TscHIRCH 
and WERDMULLER), A., i, 689. 

8-Honduroresin (TscHircH and WERD- 

MULLER), A., i, 688. 

Honduroresinol (TscHincH and WERD- 
MULLER), A., i, 688. 

Honey, analysis of artificial (MuUTTELET), 
A., li, 660 

Hordein, extraction and reactions of 
(Krarr), A., i, 792. 
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Hordenine, synthesis of (RoSENMUND), 
A., i, 241; (LEGER), A., i, 336. 

Hormones, function of, in stimulating 
enzymic change (ARMSTRONG and 
ARMSTRONG), A., ii, 883. 

Hornblende, from the Rhén basalts 
(GALKIN), A., ii, 721. 

Hulsite, composition of (SCHALLER), A., 
ii, 621. 

Humic acids of grey sand and brown 
sandstone (HORNBERGER), A., ii, 
745. 

Hyacinths, essential oil of (ENKLAAR), 
Miss tp SBA. 

Hydantoin, action of hypochlorous acid 
and its sodium salt on (BILTz and 
BEHRENS), A., i, 589. 

derivatives, optically active, catalytic 
racemisation of (DAKIN), A., i, 590. 

Hydrates, non-dehydration of, by abso- 

eC alcohol (SCHREINEMAKERS), A., 
, 294. 
See also Salt hydrates. 

Hydration and colour (Poma), A., ii, 

487. 

rate of, of acid anhydrides (RIVETT 
and Srpewick), T., 732, 1677 ; P., 
66, 200. 

values, determination of (WORLEY ; 
GLOVER), P., 298. 

Hydrazides, metallic, preparation of 
(EsLer and Krauss), A., ii, 614. 
Hydrazidicarboxylanilide (STOLLE, 
LEVERKuvs, and Kraucn), A., i, 790. 
Hydrazidicarboxylazoimide (STOLL, 

LEVERKus, and Kraucag), A., i, 790. 

a femme, ae gr (STOLLE, 

LEVERKvs, and Kravcn), A., i, 790. 


| Hydrazidicarboxylhydrazide, and its 


derivatives hae LEVERKUS, and 
Kraven), A., i, 790. 

Hydrazidicarboxylphenylhydrazide 
(SToLtb, LEVERKUs, and KRavcu), 
A., i, 790. 

Hydrazidines, new method of prepara- 
tion of (Ponzio), A., i, 443. 

conversion of, into hydrazines 
(Ponzio), A., i, 699. 
Hydrazine, anhydrous, preparation of 
(Rascuie), A., ii, 706. 
oxalates (TURRENTINE), A., i, 358. 
silico- and titano-fluorides (EBLER and 
Scnort), A., ii, 605. 

Hydrazines, behaviour of, in the sul- 
phite reaction (BUCHERER and 
SONNENBURG), A., i, 144. 

auto-reduction of (CHATTAWAY and 
ALDRIDGE), P., 325. 

conversion of hydrazidines into (PoN- 
z10), A., i, 699. 

primary, function of the nitrogen 
atoms in (Buscn), A., i, 75. 


INDEX OF SUBJECTS. 


o-Hydrazobenzamide (HELLER and 
WEIDNER), A., i, 596. 

Hydrazobenzene, hexanitro- (HANTZSCH 
and ListEr), A., i, 526. 


Hydrazodiphenylethane (DuvAL), A., i, 
646 


2:2’-Hydrazodiphenylmethane-4:4'-di- 
carboxylic acid, ethyl ester (DUVAL), 
A., i, 560. 
Hydrazomethane, nitroso- (THIELE), A 
i, 889. 
Hydrazone, C,,H..N>, from glyoxal and 
diphenylmethanediethyldihydrazine 
(v. Braun), A., i, 525. 
CogH4,01;9N4, from mannose and di- 
phenylmethanediethyldihydrazine 
(v. Braun), A., i, 525. 
Hydrazones (TrROGER and WESTER- 
KAMP), A., i, 207. 
formation of (GraAssI), A., i, 890. 
influence of the halogens on photo- 
tropy in (GRAZIANI), A., i, 777. 
Hydrindene, l-imino-2-cyano- (MITCHELL 
and THorPE), T. 2276, 
Hydrindene-2-carboxylic acid, 1-imino-, 
ethyl ester (MITCHELL and THORPE), 
T., 2271; P., 249. 
a-Hydrindone, preparation of (MITCHELL 
and THORPE), T., 2274 
2-cyano-, and its derivatives (MIT- 
CHELL and THorPE), T., 2277. 
2-nitro-, and its derivatives (THIELE 
and We!7z), A., i, 855. 
1-Hydrindone-2-carbanilide (MITCHELL 
and THorPE), T., 2274. 
1-Hydrindone-2-carboxylic acid, ethyl 
ester, and its derivatives (MITCHELL 
and THorpPE), T., 2273; P., 249. 
Hydriodic acid. See under Iodine. 
Hydroacridines, formation of (PorE and 
Howarp), T., 78, 972; P., 88. 


Hydroaromatic compounds (BRITISH 
ASSOCIATION Reports), A., i, 549. 
Hydrobenzoin-o-dialdehyde, and _ its 


phenylhydrazone (THIELE and WEIT2), 
A., i, 855. 
Hydrobromic acid. See under Bromine. 
Hydrocarbon, (C;H,), from Honduras 
balsam (TscHIRCH and WERD- 
MULLER), A., i, 688. 
CyH,,, from eee 
(TARBOURIECH), A., i, 32. 
CoH, from methyl nonyl ketone (HAL- 
LER and LASSIEUR), A., i, 355. 
CyoH,,4, from = "(KoNDAROFF 
and SkworzoFF), A., i, 755. 
Ci oHjs, from carvomenthol (BRUNEL), 
A., i, 479. 
CuBie, from sandalwood (SCHIMMEL & 
Co.), A., i, 758. 
CigHj,, from _y-phenyl-8p- dimethyl- 
butan-y-ol (Lucas), A., i, 378. 
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Hydrocarbon, C,.H,,, from 1:3-dimethyl- 
A®-cyclohexene-5-trimethylearbinol 
(AuWERs and PETERs), A., i, 842. 

C,,H,,, from yy-dipheny1-88-dimethyl- 
propan-y-ol (Lucas), A., i, 378. 

C,gHo, from y8-diphenyl-88-dimethyl- 
butan-y-ol (Lucas), A., i, 378. 

CioHos, from — phenyldicyclohexy]- 
carbinol. 

O.,H,,, from benzophenone and ethy]- 
benzene (CIAMICIAN and SILBER), 
A., i, 489. 

CoH ‘from Tussilago farfara (KLOBB, 
GARNIER, and EHRWEIN), A.,ii,1101. 


CsgH;3, from Antennaria dioica 
(KLops, GARNIER, and EHRWEIN), 
A, H, TIO. 


C.sH;, from Tilia ewropea (KLOBB, 
GARNIER, and EHRWEIN), A., ii, 
1101. 

CooHg, from Matricaria chamomilla 
(Kiops, GARNIER, and EHRWEIN), 
A., ii, 1101. 

Cap Ho, from Arnica montana oa 
GARNIER, and EHRWEIN), A., ii, 
1101. 

CxoH es, from Artemisia maritima 
(KLopsB, GARNIER, and EHRWEIN), 
A. 4, TIGl. 

Hydrocarbons, C,)H,;, from the union of 
camphene and pinene with hydrogen 
(Vavon), A., i, 52. 

CioHa, molecular refraction of (RoH- 
LAND), A., ii, 809. 

formation of, in nature (ENGLER), A., 
i, 160. 

preparation of, by the action of am- 
monium sulphide on aliphatic aro- 
matic ketones (WILLGERODT and 
ScHoutz), A., i, 392. 

from wool grease oleins (GILL and 
FoRREST), “A. i, 705. 

of vegetable origin (Koss, GARNIER, 
and EHRWEIN), A., ii, 1100. 

action of, on ketones and aldehydes 
under the influence of sunlight 
(PATERNO and CHIEFFI), A., i, 41. 

aromatic, nitro-derivatives, compounds 
of aluminium chloride with (MEN- 
SCHUTKIN), A., i, 234. 

saturated, action of nitric acid on 
(NAMETKIN), A., i, 829. 

unsaturated, action of acetvl halides 

on, in the presence of aluminium 
halides (KRAPIWIN), A., i, 349. 
relation between constitution and 
heats of combustion of (AUWERS 
and Rota), A., ii, 485. 
hydroaromatic unsaturated (AUWERS 
and Perers), A., i, 826, 827. 
improvement in Fresenius’ method for 
estimating (HENRICH), A., ii, 355, 
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Hydrocellulose (JENTGEN), A., i, 654; | 


(ScHWALBE), A., i, 817. 
Hydrochloric acid. See under Chlorine. 
Hydrocyanic acid. See under Cyano- 
gen. 
Hydrofluoric acid. See under Fluorine. 


Hydrogel and hydrosol, formation of | 


(LOTTERMOSER), A., ii, 278. 
Hydrogels, moulding of, by crystals 
(LIESEGANG), A., ii, 835. 


Hydrogen, atomic weight of (Jones), A., | 


ii, 404. 

refraction and dispersion of (CurTH- 
BERTSON and CUTHBERTSON), A., i, 
85. 

spectrum of (Hicks), A., ii, 86. 

canal-rays of, positive and negative 
ions in (W1EN), A., ii, 475. 

luminous, emission and absorption of 
(LADENBURG), A., ii, 811; (PFLU- 
GER), A., ii, 1015. 

dry nascent, behaviour of (VouRNA- 
sos), A., ii, 286. 

flames, ions analogous to those of 
Roéntgen rays, produced by (DE 
BROGLIE), A., ii, 769. 

adsorption of, by carbon (McBatn), A., 
ii, 21 

synthesis of volatile compounds of 
(VourNAsos), A., ii, 948. 

action of, on carbon monoxide (GAU- 
TIER), A., ii, 708. 

and carbon, the direct union of 
(Prine), T., 498; P., 55; (BoNE 
‘and Cowarp), T., 
146. 


and chlorine, interaction of (Mac- | 


Mauon), T., 845; P., 58, 93. 

and nitrogen, compression of a mix- 
ture of (BRINER and WroczyYNskKI), 
A., ii, 707. 

and oxygen, the union of, in flame 
(Dixon), T., 661. 


Hydrogen arsenide. See Arsenic ¢tri- 


‘ hydride. 


See under Bromine. 
See under Chlorine. 
fluoride. See under Fluorine. 
iodide. See under Iodine. 
peroxide, formation of (CHARITSCH- 
KOFF), A., ii, 1054; (CHARITSCH- 
KOFF and AMBARDANOFF), A., ii, 
1055. 
anodic formation of (RIcHARz), A., 
ii, 27. 
preparation of pure (SCHMATOLLA), 
A., ii, 1054. 
influence of persulphates on the esti- 
mation of, with permanganate 


bromide. 
chloride. 


(FRIEND), P., 88. 
action of, on silver bromides (TRI- 


VELLI), A,, ii, 502. 


rae; Fl 
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| Hydrogen peroxide, new reagent for 
(CHARITSCHKOFF), A., ii, 238. 
volumetric estimation of, in presence 
| of persulphuric acid (SKRABAI 
| and VacEk), A., ii, 447. 
sulphide, refraction and dispersion of 
(CUTHBERTSON and CUTHBERT- 
son), A., i, 85. 
action of, on white lead (SACHER), 
A., ii, 712. 
new apparatus for generating (UrR- 
BASCH), A., ii, 949. 
precipitation of metals by (BRUNER 
and ZAWADSK]!), A., ii, 944, 945. 
Hydrogen, delicate reaction for (ZEN- 
GELIS), A., ii, 1106. 
estimation of, by catalytic absorption 
(PAAL and HARTMANN), A., ii, 237. 
Hydrogen electrode. See Electrode 
under Electrochemistry. 
| Hydrogen ion, concentration of, in sea- 
water (SORENSEN and PALITzZscH), 
A., ii, 404. 
concentration of, in solutions of phos- 
phoric acid and sodium hydroxide 
(RINGER), A., ii, 396. 
Hydrogiobertite, occurrence of (WELLS), 
A., ti, 965. 


Hydrolysis. See under Affinity, chemi- 
cal. 

Hydromolybdicyanic acid. See under 
Molybdenum. 


Hydronaphthalene derivatives, heat of 
combustion of (LEROUX), A., ii, 828. 
a-Hydropiperic acid, B-amino-, and its 
benzoyl derivatives (PosNER and 

RouDE), A., i, 847. 
| Hydropyrrindole (Pinory), A., i, 277. 
| Hydrosol and hydrogel, formation of 
|  (LOTTERMOSER), A., ii, 278. 
| Hydrosorbhydroxamoxine, §-hydroxyl- 
and 


' amino-, hydroxide (PosNER 
RoupDE), A., i, 847. 
Hydrosorbic acid, amino-. See Ay-Hex- 


enoic acid, B-amino-. 
Hydroxamic acids, preparation of 
(JONES and OxspErR), A., i, 13. 
electrical conductivity of (OLIVERI- 
MANDALA), A., ii, 482. 
Hydroxy-acids, aliphatic, preparation of 
(IMBERT and CONSORTIUM FUR 
ELEKTROCHEMISCHE INDUSTRIE), 
Bis, yt 
formation of, during autolysis of 
the liver (Konno), A., ii, 791. 
manganese salts of (TAMm), A., ii, 855. 
By-unsaturated, mechanism of the 
transformation of, into the isomeric 
y-ketonic acids (ERLENMEYER), A., 
i, 175. 
| a-Hydroxy-acids, synthesis of (DUPoN’), 
A., i, 456, 
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Hydroxy-compounds, aliphatic, action of 
oxygen on, in the presence of copper 
(TRAUBE), A., i, 294. 

aromatic, action of sulphites on (Bu- 
CHERER and SONNENBURG), A., i, 
144. 

Hydroxy-iminic acids, preparation of 
substituted (CUsMANO), A., i, 50. 

Hydroxy-ketones (acyloins), condensation 
of sodium derivatives of, with esters of 
the acetic series (BOUVEAULT and 
LocguIn), A., i, 92. 

Hydroxylamine salts, dissociation of, in 
aqueous solution (BARRETT), P., 233. 
Hydroxylamines and hydroxylamine- 
oximes, alicyclic, behaviour of to- 
wards nitrous acid (CUSMANO), A., i, 

182. 

Hydroxylaminedisulphonates of the 
alkaline earth metals, preparation of 
(Rascuie), A., ii, 411. 

Hyoscyanine, specific rotatory power of 
(Carr and Rrynoxtps), T., 1828; P., 
180. 

Hypophosphoric and Hypophosphorous 
acids. See under Phosphorus. 

Hypoxanthine, and the relationship of 
adenase to its origin in the organism 
(V6GTLIN and JoNEs), A., ii, 631. 

Hyssop oil, 8-pinene and /-pinocam- 
phone from (GILDEMEISTER and 
KOHLER), A., i, 180. 


I. 


Ice, colloidal (v. WEIMARN and Ost- 
WALD), A., ii, 400; (v. WEIMARN), 
A., ii, 404, 
and water, vapour 
(Nernst), A., ii, 826. 
water and water vapour, specific heat 
of (NERNST), A., li, 844. 
Ilicioides mucronata, fruit of (WILCOX), 
A., ii, 441. 
Illuminating gas. See under Gas. 
Ilmenite, estimation of titanic acid in 
(RéxER), A., ii, 78. 
Iminazoles, complex (MELDOLA and 
Kuntzen), P., 340. 
8-Iminazolylethylamine. See Ethyl- 
glyoxaline, 4-8-amino-. 
Imines, cyclic(v. Braun), A., i, 821. 
cyclic, decomposition of, by means of 
sodium hypochlorite (BiLTz and 
BEHRENS), A., i, 594. 
a-Iminoacetic-butyric acid, and its 
hydrochloride (STADNIKOFF), A. ,i,825. 
B-Iminoacetic-butyric acid, diethyl] ester 
(STADNIKOFF), A., i, 825. 
Imino-chlorides, reactions of, with salts 
of organic acids and with potassium 
cyanide (Mumm and Hessz), A., i, 311, 


pressure of 
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Imino-compounds, formation and reac- 
tions of (MITCHELL and THorPs), T., 
997, 2261; P., 114, 248 ; (CAMPBELL 
and THoRPE), T., 1299; P., 176. 

Imino-ethers, formation of (MATsv1), A., 
i, 695. 

Imino-group, formation of a six-mem- 
bered ring by means of the (THOLE 
and THORPE), P., 295. 

Iminothiocarbonic esters of the aliphatic 
series (DELEPINE), A., i, 613. 

Immedial-indone, probable constitution 
of (FRANK), T., 2044; P., 218. 

Imperatoria, constituents of the rhizome 
of (HERzoG and Krouny), A., i, 124. 

Incarnatrin (RocErson), T., 1008; P., 
112. 

Incarnatyl alcohol 
1011; P., 112. 
Incarnatylphthalic acid, 
(RocErson), T., 1011. 
Indazocarboxylonitrile (PscHorr and 

Hoppe), A., i, 737. 

Indazole, ¢vichloro-3-hydroxy- (FREUND- 
LER), A., i, 138. 

1-Indenone-2-aldehyde, 3-hydroxy- 
(FELIx and FRIEDLANDER), A., i, 278. 

Indican, preparation of (TER MEULEN), 

A, 1, 58 

scatole and iodine, differentiation 
between, in Jaffé’s indican reaction 
(SPIETHOFF), A., ii, 808. 

Indicator, very sensitive (SACHER), A., 

ii, 1106. 

new, for acidimetry and alkalinity 
(MELLET), A., ii, 995. _ 

of Ruppe and Loose (v. OsTROMISs- 
LENSKY and BABADSCHAN), A., ii, 
1106. 

dimethyl-brown, a new (Pozz1-Escor), 
A., ii, 153. 

a-naphtholphthalein, a new (SORENSEN 
and Pauitzsc#), A., ii, 446. 

Indicators (WALPOLE), A., ii, 995. 
theory of (Noyes), A., ii, 746. 
influence of neutral salts on (MI- 

CHAELIS and Rona), A., ii, 1538. 

Indigoid dyes (Friix and FRIEp- 

LANDER), A., i, 278. 
of the anthracene series (BEZDZIK and 
FRIEDLANDER), A., i, 189. 
Indigotin, action of primary amines on 
(GRANDMOUGIN), A., i, 438. 
decomposition of, by alkalis (FRIED- 
LANDER and SCHWENK), A., i, 592. 
Indigotin, di- and tribromo-, sulphides 
(CASSELLA), A., i, 438. 
5:7:5':7'-tetrabromo- (GRANDMOUGIN), 
A., i, 74; (DANAILA), A., i, 137. 
4:5:7:5':7’-pentabromo-, and 
4:5:7:4’:5':7’-hexabromo- 
MOUGIN), A., i, 339, 


(Rogerson), T., 


sodium salt 


(GRAND- 


ii. 1372 


Indigotin, 5:7:5':7’-tetrachloro-, syn- 
thesis of (OBERREIT), A., i, 201; 
(Danaita), A., i, 137. 

Indigotins, preparation of leuco-deriva- 
tives of (MERCK and FLIMm), A., i, 438. 

Indigotin group, compounds of, with 
triphenyimethane dyes (REITZENSTEIN 
and BREUNING), A., i, 439. 

Indigotindianilide, hydrochloride and 
sulphate (GRANDMOUGIN and DEs- 
SOULAVY), A., i, 73. 

a condition of, in aqueous 
solutions (KNECHT and Barey), A., i, 
593. 

Indirubin (BLoxaAmM and Perkin), T., 

1460 ; P., 168. 
constitution of (MAILLARD), A., i, 138. 
decomposition of, by alkalis (FRiep- 
LANDER and ScHWENK), A., i, 592. 

Indirubin-2-anil, and its hydrochloride 
(PUMMERER and GOTTLER), A., i, 512. 

Indium, monoiodide, monosulphide, 
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3(2’)-Indoxyl-3-soquinoline-1:4-dione 
(FELIX and FrRIEDLANDER), A., i, 279. 

Infant, gaseous metabolism of. See 
under Metabolism. 

Inorganic compounds, formulation and 
nomenclature of (HOFFMANN), A., ii, 
196. 

Inosic acid and carnine (HAISER and 
WENZEL), A., i, 543. 

Inositol (inosite) (ROSENBERGER), A., ii, 

325. 

detection of (MEILLERE and FLEURY), 
A., ii, 553. 

detection of, as a means of identifying 
wine vinegar (FLEURY), A., ii, 1006. 


| Inositol-diphosphoric acid, and _ its 


barium salt (CONTARDI), A., i, 157. 
Insane, effect of electric bath treatment 

of the, on the urinary creatinine 

(WALLIs and GoopDALL), A., ii, 636. 


| Internal pressure, connexion of surface 


| 


selenide and telluride (THreL and | 


Koertscn), A., ii, 413. 

Indium alloys with mercury, electro- 
chemical investigation of (RICHARDS 
and WILson), A., ii, 384. 

Indium, estimation of, by electrolytic 
means (KoLLocK and Smirx), A., ii, 
1000. 

Indole, 2-amino-, and its diacetyl deriva- 
tive, and 2-acetylamino- (PscHorR and 
Hoppe), A., i, 737. 

Indoles, substituted, preparation of 

(ARBUSOFF and TICHWINSKY), A., 
i, 771. 

substituted, preparation of, from 
benzoin and secondary arylamines 
(RicHarps), T., 977 ; P., 92. 

Indole-3-aldoxime (PscHorrand Hoppe), 
A., i, 737. 

Indole-3-carboxylonitrile, and its acetyl 
derivative (PscHoRR and Hoppe), A., 
i, 737. 

Indolinones, preparation of (BOEHRINGER 
& S6uHNE), A., i, 428. 

Indoxyl and its derivatives, preparation 
of (BADISCHE ANILIN- & Sopa- 
FABRIK), A., i, 428. 

estimation of, in urine (MENNECHET), 
A., ii, 83. 

Indoxyl-2-aldehyde (FRIEDLANDER and 
ScHWENKE), A., i, 592. 

2(2’)-Indoxyl-1:3-indandione (FELIx and 
FRIEDLANDER), A., i, 278. 


2-(2’)-Indoxyl-3-indanone (2-indane- 


2-indole-indigo) (FeLt1x and FRrizp- 
LANDER), A., i, 278. 
4(2’)-Indoxyl-3-methyl-4-pyrazole 
(Fevix and FriIgDLANDER), A., i, 280. 
5(2’)-Indoxylpyrimidine-2:4:6-trione 
(FELIX and FRIEDLANDER), A., i, 280, 


tension with, and van der Waals’ con- 
stants a and 6 (TRAvBE), A., ii, 20. 

Intestinal flora, influence of dietary 
alternations on (HERTER and KEN- 
DALL), A., ii, 323. 

membrane, factors influencing diffusion 

through fresh (MAYERHOFER and 
PRIBHAM), A., ii, 428. 

influence of sugar on the permeabil- 
ity of the (MAYHOFER and STEIN), 
A., ii, 974. 

imbibition of, with sodium sulphate 
solutions (QUAGLIARIELLO), A., 
ii, 974. 

Intestine, physiology of movements and 
digestion in the (BAUMSTARK and 
CoHNHEIM), A., ii, 518. 

laxatives and the calcium of the 
(CHIARI), A., ii, 1088. 
protein degradation in the human 
(STAUBER), A., ii, 627. 
small, gaseous metabolism of the 
(BropiEand Voet; Bropik, CuLLIs, 
and HALLIBURTON), A., ii, 518. 
tonus of the, influence of bile and bile 
salts on the (D’Errico), A., ii, 729. 
Intramolecular transformations (D1iM- 
ROTH, AICKELIN, BRAHN, FEsTER, 
and MERCKLE), A., i, 18. 
Inulin, digestion of (Bréirry), A., ii, 
224. 

Invertase (v. EvLER, LINDBERG, and 

MELANDER), A., i, 907. 

from malt extracts (VANDEVELDE), A., 
i, 798. 

effect of alcohol on (Hupson and 
PaINneE), A., i, 798. 

destruction of, by acids and alkalis 
(PAINE), A., i, 601. 

influence of acids and alkalis on 
(Hupson and Parnes), A., i, 797, 


cee ee od ee 
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Invertase, inversion of sucrose by | Iodine, reaction for starch (HARRISON), 


(Hupson and PAINE; Masupa), P., 252. 
A., i, 601. indican and scatole, differentiation of, 
use of, in determining the alkalinity in Jaffé’s indican reaction (Sprer- 

or acidity of biological fluids (Hup- HOFF), A., ii, 808. 

son and SALANT), A., ii, 764. estimation of (WINTERSTEIN and 
Invert sugar. See Sugar, invert. HERZFELD), A., ii, 68 ; (HUNTER), 
Iodalbose (WEYL), A., i, 792. A., ii, 650. 
apolodalbose (WEYL), A., i, 792. Weszelszky’s method of estimating 
Iodates. See under Iodine. (CASARES GIL), A., ii, 1107. 


Iodine, condition of, in solution (WAEN- 
TIG), A., ii, 117. 
hydrolysis of (Bray), A., ii, 819. 
as a cryoscopic solvent (OLIVARI), A., 
ii, 18, 582. 
distribution of, between organic 
solvents (LANDAU), A., ii, 593. 
saturated compounds of, absorption 
spectra of (CRYMBLE, STEWART, and 
Wricar), A., ii, 470. 
adsorption of, by solids (Sitrerist), 
A., li, 486 ; (GUICHARD), A., ii, 772. 
solutions, colour of (HILDEBRAND), A.; 
ii, 1055. 
ultra-microscopy of (AMANN), A., 
ii, 496, 844. 
vapour, electrical behaviour of fluor- 
escing (WHIDDINGTON), A., ii, 6. 
action of, on sodium dithionate or 
trithionate (MULLER), A., ii, 154. 
action of, with ketones (DAwson and 
WHEATLEY), T., 2048; P., 233. 
complex in sponges (WHEELER and 
MENDEL), A., ii, 143. 
and potassium iodide, solubility of, in 
aqueous-alcoholic solutions (PAR- 
sons and CoR.Iss), A., ii, 1061. 
Hydriodic acid (hydrogen iodide) heat 
of formation of, from the elements 
(STEGMULLER), A., ii, 269. 
dissociation of, at high temperatures 
(v. FALCKENSTEIN), A., ii, 27, 
396. 
oxidation of, under the influence of 
light (ScHWEzOFF), A., ii, 1020. 


and bromic acid, reaction between, 
in the presence of a large amount 
of hydrochloric acid (RANDALL), 
A., li, 542. 
Iodides, compounds of, with mercuric | 
iodide and ether (MarsH),T.,2305. | 
aliphatic, and silver salts, kinetics | 
of the reaction between (DONNAN 
and Potts), T., 1882, P., 212. 
organic, preparation of, from the 
corresponding bromides and 
chlorides (FINKELSTEIN), A.,i, 453. 
estimation of, in the presence of 
chloride, bromide, or free iodine 
(BRay and MacKay), A., ii, 996. 
Iodates, behaviour of, towards re- 
ducing agents (VITALI), A., ii, 496. 


estimation of, in the presence of 
bromides and chlorides (DIBDIN 
and CoopEr), A., ii, 448. 
in organic substances (PAOLINI), A., 
ii, 68. 
in the thyroid (SEIDELL), A., ii, 69. 
in protein combinations (Riaes), A., 
ii, 650. 
combined, gravimetric estimation of, 
by means of metallic silver (PER- 
KINS), A., ii, 542. 

Iodoxy-. See under the parent Substance. 

Ionic equilibrium. See under Electro- 
chemistry. 

Ions and Ionisation. See under Electro- 
chemistry. 

Ipomea horsfallie, chemical examina- 
tion of the tuberous root of (POWER 
and RoGErson), A., ii, 888. 

Iridium, complex derivatives of (VizEs 
and Durrovur), A., i, 540 ;(DuFFouR), 
Bey',. 541. 

Iridium chlorides, compounds of, with 

silver and thallium (DELEPINE), 
A., ii, 34. 

disulphates, metallic (DELEPINE), 
A., ii, 44. 

Iridiodichlorodinitro-oxalic-acid, me- 
tallic salts of (VizEs and Durrovr), 
A., i, 540; (DuFrovr), A., i, 541. 

Iron, meteoric, stability or metastability 

of (GUERTLER), A., ii, 833. 

native, isolation of, from basalt (SEE- 
BACH), A., ii, 963. 

pure, electrolytic preparation of 
(AMBERG), A., ii, 414. 

content in the human organs (MAGNUS- 
Levy), A., ii, 426. 

amount of, in organs in pernicious 
anemia (RYFFEL), A., ii, 329. 

crystalline structure of, at high 
temperatures (ROSENHAIN and Hum- 
FREY), A., ii, 128. 

flame spectrum of (HEMSALECH and 
DE WATTEVILLE), A., ii, 172. 

the magnetic properties of modifica- 
tions of (HILPERT), A., ii, 579. 

potential of (Lams), A., ii, 925. 

passivity of (Krassa), A., ii, 129. 

passivity of, influence of the magnetic 
field on the (ByERS and DaRRIN), 
A., ii, 579, 
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Iron, electrolytic deposition of (PFArF), 

A., ii, 414. 

electrodes. See 
Electrochemistry. 

cementation of, by solid 
(CHaRPY and BonNEROT), 
215. 

the system nickel and (RvER and 
Scutiz), A., ii, 959. 

crystallography of the system, carbon 
and (KRoLL), A., ii, 1070. 

influence of sulphur on the system, 
carbon and (LIESCHING), A., ii, 
1070. 

the system, copper, 
(VocEL), A., ii, 616. 

influence of antimony and tin on the 
system, carbon and (GoOERENS and 
ELLINGEN), A., ii, 298. 

rusting of (LAMBERT and THOMSON), 
T., 2426 ; P., 290. 

action of steam on (FRIEND), A., ii, 
414. 

action of air and steam on, and rusting 
of (FRIEND), A., ii, 39. 

retardation of the oxidation of, by 
chromic chloride (ROHLAND), A., ii, 
129. 

and steel, the action of pure air and 
water on (FRIEND), P., 179. 

behaviour of, with stannous salts 
(THIEL and KELLER), A., ii, 962. 

formation of silicon sulphide in the 
desulphurisation of (FIELDING), A., 
ii, 32. 


Electrodes 


carbon 


nickel and 


-and its oxides, action of, on mixtures , 


of carbon monoxide and carbon 
dioxide with hydrogen (GAUTIER 
and CLAUSMANN), A., ii, 855. 
and its oxides, action of, on carbon 
monoxide at a red heat (GAUTIER 
and CLAUSMANN), A., ii, 709. 
Tron ie with carbon (WUsr), A., ii, 
a _—n diagram of (HrEyN), 
A., 1i, 298. 
decarburisation of, by gaseous oxidising 
agents (BECKER), A., ii, 298. 
with —— and carbon (ARNOLD 
and Reap), A., ii, 1071. 
with phosphorus ( KONSTANINOFF ihe, 
ii, 130; (Kunn), A., ii, 131. 
with tungsten, with molybdenum, and 
with vanadium, estimation of carbon 
and sulphur in (MiLLeR and Dier- 
HELM), A., ii, 1110. 
rapid estimation of carbon in (Am- 
BERG), A., ii, 896. 


See also F erroboron and Ferrosilicon. 
Iron salts, relations between constitution 

and absorption spectrum of (Byxk and 

JAFFE), 


A., ii, 3. 


under | 
| Iron carbide, influence of silicon on the 


A., ii, | 
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| Iron salts, magnetic susceptibilities of 


(FINKE), A., ii, 179. 
of organic bases (SCHOLTZ), A., i, 97. 
solubility of, in y-iron (ScHOLS), 
A., ii, 1071. 
peroxide, compounds containing (Mor- 
sER and Borck), A., ii, 36. 
Ferric ammonium arsenate (Curt- 
MAN), A., ii, 509. 
chloride, acetic acid reaction with 
(WEINLAND and GUSSMANN), 
A., i, 296. 
action of coke on solutions of 
(TINGLE), A., ii, 416. 
reaction between solutions of 
sodium silicate and (JoRDIS and 
LINCKE), A., ii, 4T6. 
ammonium antimony chloride 
(EPHRAIM and WEINBERG), A., 
li, 41. 
hydroxide (FiscHER), A., ii, 299. 
negative (FISCHER), A., ii, 856; 
(FiscHER and KuznitTzsky), A 
ii, 882. 
coagulation of (DOERINCKEL), A., 
ii, 589. 
oxide, reduction of (H1LPERT), A., 
ii, 39; (CHARPY and BonnzE- 
ROT), A., ii, 1072. 
evolution of oxygen from, at high 
temperatures (HILPERT), A., ii, 


~130. 
silicates, isomerism in the group of 
(VERNADSKY), A., ii, 136. 


sulphate, dissociation of (BoDEN- 
STEIN and SvuzukK1), A.,_ ii, 
1042. 

Ferrous compounds of nitric 7-7 
(Mancuor and HutTtneEp), A., ii, 
414, 

salts, titration of, in the presence 
of hydrochloric and phosphoric 
acids (HovGR), A., ii, 457. 
oxide, estimation of, in silicates 
(FromME), A., ii, 351 ; (DiTTRIcH 
and LEONHARD), A., ii, 1002. 
Iron organic compounds— 
Ferriacetates (WEINLAND and Guss- 


MANN), A., i, 296. 
Ferric acetate, preparation of oe 
LAND and GussMANN), A., i, 
457. 


basic (WEINLAND), A., i, 587. 
basic pyridine (WEINLAND and 
GussMANN), A., i, 635. 
formates, composition of (Town), 
A., ii, 900. 
Ferrocyanides, analysis of (SKIRROW), 
A., ii, 361 ; (Cotman), A., ii, 761. 
volumetric estimation of (MULLER 
and DIEFENTHALER), A., ii, 910, 
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Iron organic compounds— 

Ferricyanides, volumetric estimation 
of (MiuLer and DIEFENTHALER), 
A., ii, 910. 

Iron ore, brown, analysis of (BAUDISCH), 
A., ii, 76. 

Cast iron, structure of, in the 
‘* graphitic” condition (KROHNKE); 
A., ii, 1070. 

Steel, case-hardening of (GRAysoN), 

A., ii, 1070. 

action of pure air and water on iron 
and (FRIEND), P., 179. 

cementation, manufacture of (G1o- 
LITTI and AstorRt), A., ii, 507 ; 
(GioLIrTI and CARNEVALI), A., 
ii, 507, 616; (GioLITTI and Ta- 
VANTI), A., ii, 780. 

chromium, physical properties of 
(McWILLIAM- and_ BARNES ; 
(Moore), A., ii, 1071. 

silicon, cementation of (GRENET), 


A., ii, 508. 

carbon monoxide in (GoUTAL), A., 
ii, 129. 

analysis of special (Pozzi-Escor), 
A., ii, 160 


rapid estimation of carbon in (Am- 
BERG), A., ii, 896. 

estimation of carbon in, by means 
of Allihn’s filter tube (PRETTNER), 
A., ii, 653. 

apparatus for estimation of sulphur 
in (PREUSS), A., ii, 238. 

estimation of vanadium in (AucHyY), 
A., ii, 508, 551; (SLAWIK), A., 
ii, 754. 

Iron (in general), detection, estimation 
and separation : basic precipitation 
of (WEINLAND and GussMANN), A., 
i, 296. 

precipitation of, by nitrosopheny]- 
hydroxylamine(BiLtz and HOprKe), 
A,, ii, 550. 

estimation of, in blood (CHARNAss), 
A., ii, 657. 

estimation of, in inorganic plant con- 
stituents (HARE), A., ii, 1001. 

estimation of carbon in, by combustion 
(Hutt), P., 91; (DENNsSTEDT and 
KiunveEr), A., ii, 547. 

apparatus for estimation of sulphur in 
(Preuss), A., ii, 238. 

ferric, estimation of (JosEPH), A., ii, 
351; (ScHatz), A., ii, 457. 

and steel, apparatus for the estimation 
of carbon, arsenic, and sulphur in 
(Preuss), A., ii, 1109. 

Iron group, metals of the, the interaction 
of alkyl halides and (SPENCER and 
Harrison), P., 118. 

precipitation of the (TOWER), A. ,ii, 90. 
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Isatin, action of formaldehyde and 
secondary bases on (EINHORN and 
GOTTLER), A., 1, 137. 

derivatives, preparation of (KALLE & 
Co.), A., i, 278. 

perchlorate (HoFMANN, METZLER, and 
H6sorp), A., i, 370. 

Isatin, 5-bromo-, and its phenylhydr- 
azone (HELLER and FRANTZ), A., i, 
849, 

4:5:7-tribromo- (GRANDMOUGIN), A., 
i, 340. 

nitro- (FARBWERKE VORM. MEISTER, 
Lucius & Brunine), A., i, 693. 

Isatin-y-dimethylamino-2-anil and its 
salts and methyl derivative, and -3- 
anil (PUMMERER and GOTTLER), A., 
er 7 2 

Isatin-p-dimethylaminoleuco-2-anil 
(PUMMERER and GOTTLER), A., i, 511. 

Isatin-leuco-2-and-3-anil (PUMMERER 
and GOTTLER), A., i, 511. 

Isomeric change and absorption spectra, 
relation between (Lowry, DEscu, and 
SouTHeaTE), T., 899; P., 68; 
(Lowry and Sovutucate), T., 905; 
P., 68. 

Isomerides, isodynamic and moto-, 
viscosity of (THOLE), A., ii, 1040. 

Isomerism, kinds of (Kruyt), A., ii, 
285 ; (Fock), A., ii, 493. 

energy theory of (QUARTAROLI), A., ii, 
491. 

in compounds with two similar asym- 
metric nitrogen atoms (WEDEKIND 
and WEDEKIND), A., i, 834. 

and polymorphism (C1usa and Papoa), 
A., i, 196; (Foox), A., ii, 28; 
(STOBBE and WILson), A., 1, 623. 

dynamic. See under Affinity, chemical. 

Isoteniscope, dynamic (SMITH and MEN- 
ZIES), A., ii, 1038. 

static (SMITH and MeENziIgs), A., ii, 
1036. 

Itaconic anhydride, rate of hydration of 
(Rivett and Sipewick), T., 1677 ; P., 
200. 


J. 


Jam, estimation of salicylic acid in 
(v. FELLENBERG), A., ii, 906. 

Jarosite, identity of pastreite with 
(AzEMA), A., ii, 720. 

Jasmine oil (Euze), A., i, 687. 

Java Canang oil (Eze), A., i, 688. 

Joaquinite (LOUDERBACK and BLASDALE), 
A., ii, 310. 

Juniperic acid, constitution of (Bov- 
GAULT), A., i, 297. 
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K. 


Kamala and its constituents, physio- 
logical action of (SEMPER), A., ii, 797. 

Kaolin, action of acetic acid on (VAN 
DER LEEDEN), A., ii, 621. 

Katabolism of amino-acids (FLATOW), 
A., ii, 321. 

Kephalin (Parnas), A., i, 4. 

Kephalinic acid and its methyl ester 
(PARNAS), A., i, 4. 

Kermes (Coccus ilicis), colouring matter 
of (Dimrotsa), A., i, 487. 

Kermesic acid, and its salts, acetyl de- 
rivative, and methyl] ether (Dimrorg), 
A., i, 487. 


SUBJECTS. 


2-Keto-4-carbethoxytetrahydropyrrol- 
idene-5-a-propionic acid, 4-cyano-, 
ethyl ester and its silver and potassium 
salts (CAMPBELL and THORPE), T., 
1314. 

n-Ketodecoic acid, metallic salts and 
derivatives of (BLAISE and KoEHLER), 
A., i., 298. 

1-Keto-6:7-dimethoxy-2-methyltetra- 
hydrotsoquinoline hydrate (PyMAN), 
Tc, aoe 

2-Keto-4:5-diphenylene-2:3-dihydro- 
furan (RicHArps), T., 1458 ; P., 195. 


| 2-Keto-4:5-diphenylpyrroline, 3-benzoy]- 


Keten, preparation of (SCHMIDLIN and | 


BERGMANN), A., i, 816. 


polymerisation of (CHIcK and WILs- | 


MORE), T., 1978; P., 217. 
some reactions of, and its combination 
with hydrocyanic acid (DEAKIN and 
Witsmore), T., 1968; P., 216. 
Ketens (STAUDINGER and BucHwiItTz), 
A., i, 46; (STAUDINGER and BeEr- 
EZA), A., i, 89; (STAUDINGER, 
KLKVER, and Koser), A., i, 586. 
preparation of transformation products 
of (SCHROETER), A., i, 431. 
2-Keto-3-acetoxy-4:5-diphenylene-2:3- 
dihydrodrofuran-3-carboxylic acid, 
ethyl ester (RicHarDs), T., 1457; P., 
195. 

Keto-alcohols, preparation of (FARBEN- 
FABRIKEN VORM. F. BAYER & Co.), 
A., i, 706. 

Ketoanilinodiphenyltetrahydrotriazine 
(Kiuurne), A., i, 780. 

Keto-anils (BuscH and Fatco), A., i, 
747. 

Keto-asarone, and its 
(PAOLINI), A., i, 394. 

2-Keto-3-benzoylcarbamyl-5-chloro- 
methyltetrahydro-oxazole (JOHNSON 
and GuEst), A., i, 886. 

4-Keto-2-benzyl-4:5-dihydroglyoxaline, 
and its derivatives (FINGER and ZEnR), 
A., i, 591. 

2-Keto-3:3-bishydroxyphenyl-4:5-di- 
phenylpyrroline (RuHEMANN), T., 
465. 


semicarbazone 


a-Ketobutyric acid, 8-cyano-, and its 
ethyl ester, and its metallic salts, and 
derivatives (WISLICENUS and SILBER- 
STEIN), A., i, 538. 

a-Ketobutyrohydrazide-, 8-cyano-, hydr- 
azone of (WISLICENUS and SILBER- 
STEIN), A., i, 539. 

2-Keto-4-carbethoxy-1-methy!tetra- 
hydro-pyrrolidene-5-a-propionic acid, 
4-cyano-, ethyl ester (CAMPBELL and 
THORPE), T., 1315. 


| 2-Keto-1-indoxylanthracene 


amino-3-hydroxy- (RUHEMANN), T., 
463. 
4-Keto-2:6-dithiolacetonylpenthiophen-3 
5-dicarboxylic acid, ethyl ester 
(AprirzscH and KELBER), A., i, 410. 
1-Keto-2-ethyltetrahydrozsoquinoline, 
6:7-dihydroxy- (PymMaNn), T., 274. 
e-Ketoheptoic acid, its ethyl ester and 
their semicarbazones (BLAISE and 
KogEHLER), A., i, 298. 
a-Ketohexahydrobenzylidene-7-amino- 
phenol (Borscue, ScuMipT, TIEDTKE, 
and RoTrTsiEPER), A., i, 881. 
a-Ketohexahydrobenzylideneaniline 
(BorscHE, ScHmipT, TIEDTKE, and 
RoTTSIEPER), A., i, 881. 
a-Ketohexahydrobenzylideneaniline-p- 
sulphonic acid and its salts (BoRSCHE, 
ScumipT, TIEDTKE, and RorrslEPEr), 
A., i, 881. 
Ketohydrindenophenazine (RUHEMANN), 
T., 1449. 
6-Keto-11-hydroxyphenyl-6:11-dchydro- 
naphthacene, 5:12-dihydroxy-, and 
its triacetate and acetyl] derivative (Vos- 
WINCKEL and DE WEERTH), A., i, 50. 
1-Keto-2-indoxylanthracene, and 5- and 
8- hydroxy- (Brezpzik and FRIED- 
LANDER), A., i, 190. 
(BEzpzIk 
and FRIEDLANDER), A., i, 190. 
5-Keto-4 (2’)-indoxyl-1-phenyl-3-methyl- 
pyrazole (FELIx and FRIEDLANDER), 
Bis 15 HE0. 
Ketols, action of methy] ¢ert-butyi ketone 
on (Boon), T., 1256; P., 94. 
4-Keto-5-methoxydehydrocamphoric 
acid, methyl ester (Komppa), A., i, 
51. 
1-Keto-6(or 7)-methoxy-2-methyltetra- 
hydroisoquinoline, 7(or 6)-hydroxy-, 
and its sodium salt (Pymawn), T., 
271. 
1-Keto-2-methyltetrahydroisoquinoline, 
6:7-dihydroxy- (PyMAN), T., 271. 
a-Keto-8-methylvaleric acid, 8-cyano-, 
ethyl ester (WISLICENUS and SILBER- 
STEIN), A., i, 539. 
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Ketone, C;H,O, from cyclopropane and 
acetyl bromide and its semicarbazone 
(KRAPIWIN), A., i, 349. 

C;H,O, from semicarbazone of ketone 
C;H,O (Krapiwin), A., i, 349. 

C,H,,0., from d-laurolene and its semi- 
carbazone (NoyeEs and Derick), A 
i, 754. 

CyH,,0, from Aé-heptylene and acetyl 
chloride and its semicarbazone (KRra- 
PIWIN), A., i, 349. 

C,9H,,9, from the action of light on 
camphor, and its semicarbazone 
(CIAMICIAN and SILBER), A., i, 496. 

Ci9H.,0, from action of magnesium 
tert.-butyl chloride on ethyl oxalate 
(Ecorova), A., i, 91. 

C,,H,,0;Cl, from picrotoxin and hydro- 
chloric acid (ANGELICO), A., i, 577. 
C,4H,,03, from reduction of a-picro- 
tinic acid, and its oxime (ANGELICO), 

A., i, 577. 

C,,4H,,04, and its derivatives, 7 a- 

picrotinic acid (ANGELICO), A — * 
405. 

C,5H2,0, from a- and 8-gurjunene, and 
its oxime (DEUSSEN and PHILIPP), 
A., i, 575. 

C),H,,0;N, and its derivatives from 
8-ethylthiomorphide (PscHorR and 
Hoppe), A., i, 423. 

C\gH.,0,N, and its derivatives, from 
B-ethylthiocodide wee" 
(PscHorr and Krecu), A., i, 422. 

C,,H,;0,NS, from B- methylthiocodide 
and wer acid (PscHorr and 
Krecn), A., i, 422. 

C,9H,;0,NS, ‘and its oxime hydro- 
chloride, from ethyl thiomorphide 
(PscHorr and Hoppe), A., i, 423. 

CoH»,0,NS, and its derivatives from 
B-ethylthiocodide (PscHorR and 
Krecn), A., i, 422. 

Ketones, synthesis of, by means of 
organo-magnesium compounds (SAL- 
KIND and BEBURISCHWILI), A., i, 
11. 

catalytic preparation of (SENDERENS), 
A., i, 11, 179. 

decomposition of, by ultra-violet light 
(BERTHELOT and GAUDECHON), A., 
ii, 814. 

reactivity of, towards iodine (DAWsoNn 
and WHEATLEY), T., 2048 ; P., 233. 

action of hydroxylamine on (CrusA 
and BERNARDI), A., i, 684. 

condensation of aldehydes with, and 
formation of pyridine derivatives 
from the ccseaatinn products 
(ScHo.tz and MEYER), A., i, 561. 

general reaction for conversion of fatty 
acids into (DAKIN), A., i, 557. 
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Ketones and aldehydes, Bitto’s reaction 

for (REITZENSTEIN and STAMM), A 
ii, 358. 

additive compounds of, with acids and 
phenols (MEYER), A., i, 179. 

addition of ve amen to (Wrce- 
SCHEIDER and SpATH), A., i, 155. 

action of diphenylketen on (StauD- 


INGER and BvucuwitTz), A., i, 
46. 
aliphatic, tautomerism of (HANcUv), 
A., i, 361. 


alkylation of (HALLER and BAUER), 
A., i, 219, 300. 
aromatic, catalytic preparation of 
(SENDERENS), A., i, 489. 
condensation of, with amines (RED- 


DELIEN), A., i, 746. 
reduction of (MARSCHALK) A.,, i, 
269. 


aliphatic aromatic, preparation of 
hydrocarbons, acids, amides, and 
thiophens, by the action of ammon- 
ium — on (WILLGERODT and 
ScHoLtTz), A., i, 392. 
tetrahydroaromatic, synthesis of 
(DaRrzENns and Rost), A., i, 856. 
cyclic, nitrosation of (BorscHE), A., i, 
178. 
unsaturated, new method of, synthesis 
of (DARzENs), A., i, 322. 
action of light on (Sroppe and 
Witson), T., 1722; P., 206; 
(PRAETORIUS and Kory), A., i, 
859. 

Ketonic acid, C,H,,0, from oxidation of 
l-acetyl-1-methyleyclohexane (TaR- 
BOURIECH), A., i, 557. 

Ketonic acids, ring formation in 

(BLAISE and KorHLeEr), A., i, 626. 
aliphatic, preparation of (BLAISE and 
KOEHLER), A., i, 297. 

y-Ketonic acids, mechanism of the 
formation of, from fy-unsaturated 
a-hydroxy-acids (ERLENMEYER), A., 
i, 175. 

e-Ketononoic acid, metallic salts and 
derivatives of (BLAISE and KOEHLER), 
A., i, 298. 

y- and e-Keto-octoic acid, metallic salts 
and derivatives of (BLAISE and KorH- 
LER), A., i, 298. 

4-Ketopenthiophen-2:6-dithiolaceto- 
phenone-3:5-dicarboxylic acid, —_ 


ester (APITzscH and KELBER), A., i, 
410. 
4-Ketopenthiophendithiophen, 3:5-di- 


hydroxy-, and its diacetyl derivative 
(ApiTzscH and KELBER), A., i, 409. 

2-Keto-3-phenylcarbamy]1-5-chloro- 
methyltetrahydro-oxazole (JOHNSON 
and GuEsT), A., i, 886. 
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2-Keto-3-phenyl-4-choromethyltetra- 
hydro-oxazole (JoHNSON and LANG 
LEY), A., i, 885. 
6-Keto-2-pheny1-6:7-dihydro-2:1:3-benz- 
triazole, 4:5:7:7-tetrachloro- (ZINCKE 
and ScHARFF), A., i, 141. 
3-Keto-1-phenyl-2:3-dihydroindene, 2- 
bromo-, semicarbazone, 6-bromo-, and 
2:6-dibromo-, (KOHLER, 
and BuRNLEY), A., i, 563. 
7-Keto-4-phenylimino-2-phenyl-4:7- 
dihydro-2:1:3-benztriazole, 5-chloro-6- 
hydroxy- (ZINCKE and ScuarrFr), A., 
i, 141. 
6-Keto-2-phenyltetrahydro-2:1:3-benztri- 
azole, 4:5:5:5:7:7-pentachloro-, di- 
chlorohydroxy-, andérichlorohydroxy-, 
(ZINCKE and ScHARFF), A., i, 141. 
5-Keto-4-phenyltetrahydro-1:3:4-thiodi- 
azine, 2-imino- (FRERICHS and 
ForsTER), A., i, 191. 
1-Keto-2-propyltetrahydro/soquinoline, 
6:7-dihydroxy- (PyMAN), T., 275. 
Ketoses distinguished from aldoses by 
means of bromine water (VoTrocEk and 
NiMECEK), A., ii, 463. 


«-Ketostearic acid {ARNAUD and PosTEr- | 


NAK), A., i, 459. 
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HERITAGE, | 


4-Ketotetrahydrothiophen, 2-imino-, 3- | 
amino-2-imino-, and its benzylidene | 


derivative, 3-bromo-2-imino-, and its 
hydrobromide and 3-oximino-2-imino- 
(BENARY), A., i, 580. 
4-Ketotetrahydrothiophen-3-carboxylic 
acid, 2-imino-, ethyl ester, and its 
diacetyl derivative (BENARY), A., i, 
579. 
4-Keto-2-thio-5(2’)-indoxylthiazole 
(FELIX and FRIEDLANDER), A., 
280. 
3-Keto-(1)-thionaph then, 6-amino- 
(FARBWERKE VokM. MEISTER, LUCIUS, 
& Brinine), A., i, 693. 
4-Keto-2-thio-5(2’)-thionaphthenylthi- 
azole (FELIX and FRIEDLANDER), A., 
i, 280. 


i, 


5-Keto-2:2:4-trimethyltetrahydrofuran, | 
4. | Lactic acid, Uffelmann’s reaction for 


4-amino-, 4-methylamino-, and 
dimethylamino-, picrates (KoHN and 
Bum), A., i, 137. 
Kidney, absorption of sugar in the 
(NisH1), A., ii, 525. 
nitrogen excretion of the (BARRINGER 
and BARRINGER), A., ii, 1091. 
excretion of sodium ferrocyanate by 
the (WASCHETKO), A., ii, 430. 
isolated, influence of pulse pressure 
on renal function in the (HOOKER), 
A., ii, 1087. 
estimation of cholesterol in (WINDAUs), 
A., ii, 462. | 
Kinetics. See under Affinity, chemical. | 


Kipp’s apparatus, improved (GUTMANN), 
A., li, 493. 
modification of (McDErmotT7), A., ii, 
947. 

Kjeldahl distillation, alkylamines as 
products of the (ERDMANN), A., ii, 
1008. 

Kjeldahl estimations, method of carrying 
out (NEUBERG), A., ii, 447. 

Kola, estimation of caffeine in (GIEs), 
A., ii, 763. 


Komarowsky’s colour reaction (Vv. 
FELLENBERG), A., ii, 805. 

Kryogenine, vanillin as a test for 
(Primo), A., ii, 83. 

Krypton, presence of, in gas, from 
thermal springs (MourEv and 


LEPAPE), A., ii, 136. 

molecular weight of (Watson), T., 
833; P., 70. 

dispersion of (CUTHBERTSON 
CUTHBERTSON), A., ij, 561. 

solubility of, in water (v. ANTROPOFF), 
A., ii, 409. 

Kryptotile, from Waldheim, 
(UHLIG), A., ii, 312. 


and 


Saxony 


L. 


Laboratory instruments (GAWALOWSK]), 
A., ii, 446. 

Labradorite, chemical and optical study 
of (ForD and BRADLEY), A., ii, 874. 
Lactic acid, formation of, in man 

(RYFFEL), A., ii, 325. 
in diabetes (RKYFFEL), A., ii, 733. 
in the autolysed dog’s liver (Sark1), 
A., ii, 142, 
inactive, occurrence of, in a meat 
extract (SALKOwskKI), A., ii, 55. 
Lactic acid, calcium antimony salt 
(CHEMISCHE WERKE SCHUSTER and 
WILHEMy), A., i, 217. 
glucinum salt of (CALCAGNI), A, i., 
‘ . 
glycerol esters of (KALLE & Co.), A., 
i, 207. 


(Ktu1), A., ii, 359. 

estimation of, in cheese (SuzUKI and 
Hart), A., ii, 81. 

estimation of, by determination of the 
amount of acetaldehyde obtained by 
scission (v. FirrH and CHARNASS), 
A., ii, 807. 

Lactic acid ferments, influence of, on 
intestinal putrefaction (BALDWIN), 
A., ii, 144. 

Lactone, bromo-, C,,H,,O,.Br, from 
ethyl ay-diphenyl-y-1-naphthylallene- 
a-carboxylate (LAPWORTH and WECHS- 
LER), T., 47. 
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Lactones, chemical constitution and 
rotatory power of sugar (HuDsoN), A., 
i, 220. 

Lactone dyes, (HErzic, Erpés and 
Ruzicka), A., i, 676; (HERzIG and 
ScHMIDINGER), A., i, 677. 

Lactose, the origin of (PorcHER), A., ii, 

144, 

behaviour of, in aqueous solutions 
(FLEISCHMANN and WIEGNER), A., 
i, 362. 

derivatives of (FISCHER and FISCHER), 
A., i, 716. 

diastatic scission of, derivatives of 
(BrERRY and Rano), A., i, 465. 

and sucrose, separation of (MAR- 
GAILLAN), A., li, 163. 

Levulan, from the action of visco-sac- 
charase on sucrose (BEYERINCK and 
MINKMAN), A., ii, 643. 

Levulans, nutritive value of (SWARTZ), 
A., ii, 727. 

Levulose, detection of, in urine (JOLLEs), 
A., ii, 164. 

Lamp black, electrophoresis of (REYCH- 
LER), A., ii, 1030. 

Lanthanite (LinpstTrRO6m), A., ii, 965. 

Lanthanum, action of, on the frog’s 
heart (MINES), A., ii, 525. 

Laterites, (ARSANDAUX), A., ii, 723. 

Laudanosine hydrogen oxalate (PYMAN 
and REYNOLDs), T., 13823. 

Laurel leaves and anesthetics (WAL- 
LER), A., ii, 741. 

Laureline and its salts (Asron), T., 
1386 ; P., 11. 

Laurepukine (Aston), T., 1387; P., 
11. 

Laurie acid, condensation products of, 
with glycine, alanine, and leucine 
(Horwoop and WEIzMANN), P., 69. 

Lauric acid, A-iodo-, (BOUGAULT), A., i, 
297. 

Laurolene, synthesis of (NoyEs and 
KYRIAKIDEs), A., i, 754. 

d- and /-Laurolene, oxidation products 
of (NoyEs and Derick), A., i, 753. 
<x” tee (Grtyn), A., 

i, 356. 

Laurylcyclohexene, and its semicarbazone 
(DarzeEns and Rost), A., i, 856. 

—_ from Cracow (RozEn), A., ii, 

Lavender oil, French, constituents of 
(EuzE), A., i, 753. 

Laxatives and the calcium of the intes- 
tine (CHrARI), A., ii, 1088. 

Lead, a supposed allotrope of (CoHEN 
and INovyg), A., ii, 614. 

Lead alloys with bismuth, analysis of 

— and CAHEN), A., ii, 
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Lead alloys with cadmium and bismuth 

(BARLOW), A., ii, 1066. 

equilibrium in the ternary system, 
cadmium, mercury and (JANECKE), 
A., ii, 699. 

with mercury, electrochemical investi- 
gation of (RICHARDS and GARROD- 
THomAS), A., ii, 384. 

with tin, heat of solidification of 
(GUERTLER),A. ii, 126; (MAzzoTTOo), 
A., ii, 690. 

Lead acetate, ionisation in aqueous 
solutions of (JAQUEs), A., ii, 387. 
arsenate in viticulture (MoREAU and 

VINET), A., ii, 443. 
carbonates, basic (FALK), A., ii, 
1067. 

Lead hydroxycarbonate (white lead), 
action of hydrogen sulphide on 
(SAcHER), A., ii, 712. 

influence of light on blackened 
(TAUBER), A., ii, 955. 
chromate, solubility of, in hydrochloric 
acid (BEcK and STEGMULLER), A., 
ii, 1067. 
hydroxide, equilibria in the precipi- 
tation of (HERz), A., ii, 1067. 
peroxide, use of, in organic com- 
bustions (WEIL), A., ii, 242; (DENN- 
STEDT and HassiER), A., ii, 
547. 
Triplumbic tetroxide (red lead) (MIL- 
BAUER), A., ii, 294. 
silicates, in relation to pottery manu- 
facture (THORPE and SIMMONDS), 
t., 2062; P., 266. 
fused, crystallisation of (HILPERT 
and NackeEn), A., ii, 955. 
sulphate, solubility of, in hydrochloric 
acid (Breck and STEGMULLER), A., 
ii, 1067. 
ferricyanide, constitution of (MULLER 
and DIEFENTHALER), A., i, 721. 
Lead, estimation of (SAcHER), A., ii, 75, 
158 


estimation of small quantities of, in 
alloys of antimony, copper and tin 
(Mann), A., ii, 898. 
approximate estimation of small quan- 
tities of (Harcourt), T., 841; P., 
82. 
colorimetric estimation of, in potable 
water (ScHERINGA), A., ii, 1112. 
volumetric estimation of (Rupp), A., 
ii, 248. 
electro-analytical determination of, as 
peroxide (SAND), A., ii, 456. 
Lead chamber process, theory of (MAN- 
cHor), A., ii, 1055. 
Leaves, green, toxicity of salts towards 
(MAQuENNE and Demovssy), A., ii, 
801. 


een 


ee 


ii, 1380 


Lecithin, biological importance 
(GLIKIN), A., ii, 58. 
content in bone marrow (BOLLE), A., 
ii, 429. 
free and combined, in germinating 
seeds(BERNARDINI and CHIARULLI) 
A., ii, 991. 
influence of, on metabolism (Yosui- 
MOTO), A., ii, 321. 
effect of, on the digestion of fat 
(UsvkI), A., ii, 972. 
estimation of (NERKING), A., ii, 162. 
in soja-oil (RIEGEL), A., ii, 662. 
Lecithins, bactericidal properties of (REN- 
SHAW and ATKINS), A., ii, 382. 
non-existence of, in the yolk of eggs 
(BARBIERI), A., i, 704. 

Lemon-grass oils (ScHIMMEL & Co.), 
A., i, 328. 

Lemon juice, estimation of citric acid in 
(Spica), A., ii, 1120. 

Lemon oil, constituents of (GILDEMEISTER 
and MU.uER), A., i, 185. 

Lens, crystalline, chemico-physical in- 
vestigations of the (QUAGLIARIELLO), 
A., ii, 56; (Borrazzi and Sca.inct), 
A., ii, 56, 143, 975. 

B-Leonecopal resin (WILLNER), A., i, 
499. 

Leonecopalic acid (WILLNER), A., i, 498. 

Leonecopalinic acid (WILLNER), A., i, 
499. 

Leonecopalolic acid (WILLNER), A., i, 
49 


of 


> 


Leptandra, constituents of (PowrrR and 
RocErson), T., 1944; P., 218. 

Leucine, degradation of, in the livey 
(Sacus), A., ii, 790. 

2-Leucine, derivatives of (ABDERHALDEN 
and WEBER), A., i, 719. 

isoLeucine, derivatives of (ABDERHALDEN 

and ScHULER), A., i, 304 ; (ABDER- 
HALDEN and Hirscn), A., i, 730. 

degradation of, in the liver (WrRTH), 
A., ii, 789. 

Leucocytes, composition and properties 

of (MANcINI), A., ii, 726. 

a diastatic enzyme in (HABERLANDT), 
A., ii, 515. 

Leucomethylene blue, and its sodium salt, 
and nitro-(LANDAUER and WEIL), 
A., i, 202. 

Leuco-oxindirubin (2:1'-dihydioxy-1:2’- 
dicoumarone) (Fries and PFAFFEN- 
DORFF), A., i, 186. 

Leucopoliin (FRANKEL and ELt1as), A., i, 
906. 

Leucoprotease (BRADLEY), A., i, 795. 

Leucoquinine (ComaNnpucct), A., i, 582. 

d-l-Leucotannin, exa-acetyl, and 
strychnine salt of the /-compound- 

(NIERENSTEIN), A., i, 265. 
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l-Leucyl-/-aspartic acid (FIscHER and 
FIEDLER), A., i, 657. 
l-Leucylglycyl-/-aspartic acid (FiscuEr 
and FIEDLER), A., i, 657 
/-Leucylglycyl-leucine (ABDERHALDEN 
and WEBER), A., i, 719. 
Z-Leucylglycyl-d-isoleucine (ABDERHAL- 
DEN and ScHULER), A., i, 305. 
l-Leucyl-glycyl-/-leucyl-glycy]-/-leucine 
(ABDERHALDEN and WEBER), A., i, 
719. 
l-Leucy]-/-isoleucine (ABDERHALDEN and 
ScHULER), A., i, 305. 
1-Leucyl-d-isoleucine anhydride (ABDER- 
HALDEN and Hirscn), A., i, 720. 
d-Leucyl-/-tryptophan (FIscHER), A., i, 
22. 


behaviour of, towards autolytic fer- 
ments (FIscHER), A., i, 599. 

Lichen derivatives, rotatory power of 
(Satkowsk]!), A.,i, 851. 

Light. See under Photochemistry. 

Ligia oceanica, colour change in (Tait), 
A,, ii, 731. 

Lignin, formation of acetic and formic 
acids by hydrolysis of substances 
containing (Cross), A., i, 457. 

Lime. See Calcium oxide. 

Lime oil (HAENSEL), A., i, 401. 

Limonene, oxides of (PRILESCHAEEFF), 
A., i, 86. 

a-and £-Limonenehydroxylamineoximes, 
and their hydrochlorides (CusMANo), 
A., i, 685. 

Limulus, blood-cells of, influence ot 
changes in chemical and physical 
conditions on the (LoEB), A., li, 420. 

Limulus polyphemus, hemocyanin of 
(ALSBERG and CLARK), A., i, 647. 

Linalool, action of hydrochloric acid on 

(Dupont and LABAUNE), A., i, 184. 
oxides of (PRILESCHAEEFF), A., i, 86. 

Linalyl chloride (DUPONT and LABAUNE), 
A., i, 184. 

Linaria striata, a cyanogenetic glucoside 
in (BoURQUELOT), A., ii, 63. 

Linase (ARMSTRONG and Eyrg), P., 335. 

Linolenic acid (ERDMANN and BEprFrorpD), 

A., i, 810. 
constitution of (GOLDSOBEL), A., i, 
216. 

isoLinolenic acid, constitution of (GoLD- 
SOBEL), A., i, 216. 

Linseed oil, composition of (ERDMANN 
and BepForD ; ORLOFF), A., i, 810. 

Lipase (BRADLEY), A., ii, 727. 
gastric, in human embryo (IBRAHIM 

and Koprc), A., ii, 422. 
pancreatic, action of hemolytic agents 


and cholesterol on (ROSENHEIM 
and SHAW-MACKENZIE), A., Hl, 
517. 
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Lipase, pancreatic, action of serum on 
and separation of, from its co-enzyme 


(RosENHEIM and SHaw-Mac- 
KENZIE; ROSENHEIM), A., ii, 
517. 


reactions of (BRADLEY), A., i, 800. 

Lipoids (FRANKEL and LINNERT), A., i, 
295, 600; ii, 729; (FRANKEL and 
OrrFer), A., i, 600; (FRANKEL and 
Extas), A., i, 906; (FRANKEL and 
Dimi1z), A., ii, 1086. 

of the brain (RosENHEIM and TEBB), 
A., ii, 1085. 

of the spinal column (SIGNORELLI), 
A., ii, 1087. 

iron-containing, in the spleen (BuROW), 
A., ii, 630. 

hemolysis by (LIEFMANN and Cony), 
A., ii, 726. 

relation of, to hemolysis (MEYER- 
STEIN), A., ii, 514. 

dependence of plant respiration on the 
presence of (PALLADIN and STANE- 
wITscH), A., ii, 799. 

influence of, on the autolysis of wheat 
seedlings (KorsakoFrF), A., ii, 
990. 

action of chloroform on (CALUGARE- 
ANU), A., ii, 1049. 

Lipo-peptides, synthesis and cleavage of 
(BonpI and EIsstEr), A., i, 157. 
Lipo-proteins, and their significance in 

tatty degeneration of cells (BonDI and 

EIssLeR), A., i, 157. 

Liquids, apparatus for measuring known 
quantities of (HupIG and vVanNn’T 
Krvys), A., ii, 995. 

compressibility coefficients of (SucH- 
ODSKI), A., ii, 823. 
properties of, at the boiling point 
(TyrRER), A., ii, 827. 
spraying of, ionisation by the (BLock), 
A., ii, 480. 
absorption of, by porous substances 
(RUSSENBERGER), A., ii, 189. 
extraction of, with Soxhlet’s apparatus 
(Sark1). A., ii, 117. 
and solids, thermal properties of 
(LussanaA), A., ii, 589. 
associated (KURBATOFF and ELISEEFF), 
A., ii, 102. 
anisotropic (RoTARSKI), A., ti, 695; 
(FRIEDEL and GRANDJEAN), A., ii, 
809, 1018. 
combustible, estimation of carbon, 
hydrogen and nitrogen in (BERL), 
A., ii, 242. 
organic, purification of, by fractional 
distillation (TiMMERMANS), A., i, 
533. 
method of drying (Jackson and 
FIsKB), A., il, 1110. 
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Liquid mixtures, Pulfrich’s ratio be- 
tween volume contraction and refractive 
power of (VAN AUBRL), A., ii, 169. 

Lithium, atomic weight of (RIcHARDS 

and WILLARD), A., ii, 292. 

ultra-red line spectrum of (PASCHEN), 
A., ii, 1014. 

behaviour of, towards sodium, potass- 
ium, tin, cadmium and magnesium 
(Masinc and TAMMANN), A., ii, 
610. 

action of, on organic halides (SPENCER 
and Prics), T., 385; P., 26. 

Lithium alloys with mercury, electro- 
chemical investigation of (RICHARDS 
and GARRroD-THomAs), A., ii, 384. 

Lithium salts, behaviour of plants to- 
wards (RAVENNA and ZAMORANI), 
A., ii, 235. 

Lithium nitrate, action of, on insoluble 

carbonates (OKCHSNER DE CONINCK), 
A., ii, 847. 
phoxphomolybdates (EPHRAIM 
Branp), A., ii, 207. 
sulphate, sulphuric acid and water at 
30°, the system (VAN Dorp), A., ii, 
698. 

Lithium, estimation of, in 
(Lxcco), A., ii, 453. 

Litmus, solubility of, in alcohol (Scur- 
1Tz), A., i, 866. 

Liver, functions of the (NEUBAUER and 
FISCHER), A., ii, 790. 

hemolysis in the (FINDLAY), A., ii, 
7 


and 


waters 


reducing properties of (ROSENTHALER), 
A., ii, 1089. 

depression of the ammonia-destroying 
power of (CARLSON and JAcoBsoNn), 
A., ii, 324. 

fatty acid metabolism in the (Mor- 
TRAM), A., ii, 525. 

formation of acetoacetic acid in the 
(EMBDEN and WIRTH ; GRIESBACH), 
A., ii, 789. 

enzymes of the, decomposition of 
acetoacetic acid by (WAKEMAN 
and Dakin), A., ii, 977. 

cholesterol esters and an enzyme 
capable of splitting them in (Konpo), 
A., ii, 791. 

iron-content of, after feeding on ferratin 
(IMABUCH]), A., ii, 324. 

pigments from invertebrates (Paua- 
DINO), A., ii, 977. 

formation of hydroxy-fatty acids 
during autolysis of the (Konno), 
A., ii, 791 

degradation of leucine in the (Sacus), 
A., ii, 790. 

degradation of isoleucine in the 
(WrirtH), A., ii, 789. 
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Liver, behaviour of 8-py-hydroxyphenyl- 
a-lactic and  p-hydroxyphenyl- 
pyruvic acids in the (ScuMiTz), A., 
li, 984. 

secretion by the, of an anticoagulating 
substance (Doyon), A., ii, 427. 

artificially perfused, tyrosine kata- 
bolism in the (NEUBAUER and 


Gross), A., ii, 790. 
of the dog, lactic acid in the autolysed 
(SaIK1), A., ii, 142. 


tortoise’s, formation of glycogen in, 
with pancreatic diabetes (NisH1), 
A., ii, 227. 
estimation of glycogen in (PFLUGER), 
A., ii, 225. 
ohn resin (WILLNER), A., i, 
498. 


a- and 8-Loangocopalic acid (WILLNER), 
A., i, 498. 
—— acid (WILLNER), A., 


Loangocopaoli acid (WILLNER), A., i, 

498. 

Ludwigite from Montana (ScHALLER), 
A., i, 873. 

Lujaurites from Pilandsberg (BROUWER), 
A,, ii, 48. 

Luminescence (KowA.sk1), A., ii, 371. 
phenomena in certain organic com- 

pounds (PocHETTINO), A., ii, 5. 

LInnaria biennis, alkaloid in the seeds of 
(Harrs), A., ii, 234. 

Lungs, exhalation of drugs by (CUSHNY), 
A., ii, 525. 

Lupanine, hydroxy- (Becket), A., i, 
694. 


Lupeose (ScHuze), A., i, 610. 
Luteol as an indicator (DE JAGER), A 
ii, 746. 
Lutidines. See Dimethylpyridines. 
Lymph, electrical conductivity of (Luck- 
HARDT), A., ii, 226. 
fractional coagulation of (Lussky), 
A., ii, 226. 
flow of, effect of injection of colloids 
and crystalloids on the (PUGLIESE), 
A., ii, 637. 


Magenta tetraperchlorate leeigr wr 
Rotu, Héso.pd, and METzLErR), A 
819. 

a, basaltic, crystallisation of 
(FENNER), A., ii, 313. 
Magnesium content in the human organs 
(Macnus-Levy), A., ii, 426. 
duration of the spectral rays emitted 
by the vapour of, in the electric 
spark (HEMSALECH), A., ii, 1014. 


+9, 
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Magnesium, origin of the use of, in 
~ syntheses (BARBIER), A., i, 
308. 

action of, on the vapours of organic 
compounds (KeIsER and Mc- 
MaAstTrpR), A., i, 213. 

application of, in organic syntheses 
(GRIGNARD), A., i, 466. 

behaviour of lithium towards (MAsING 
and TAMMANN), A., ii, 610. 

and barium, antagonistic action of 
(JOSEPH and MELTzER), A., ii, 228. 

Magnesium alloys with gold (U RAZOFF), 
A., ii, 43; (URAzoFF and VoGE1), 
A., ti, 872. 

with zinc and cadmium (BrvnI, 
SANDONNINI, and QUERCIGH), A., 
ii, 954. 

Magnesium salts, alleged anesthetic 
properties of (GurHRIE and Ryay), 
A., li, 793. 

Magnesium, carbides of (NovAk), A., 

ii, 778 

carbonate, hydrated, prepared by 
Moressée (CEsARO), A., ii, 613. 

chloride, the reversible action of 
oxygen on (HIRScHKIND), A., ii, 
613. 

chlorides, basic (ROBINSON and Wac- 


GAMAN), A., ii, 37. 

ammonium phosphate (BUBE), A., ii, 
804. 

ammonium sulphate, solubility of 
(LorHIAN), A., ii, 504. 

oxytrithiophosphate and dioxydisel- 
om (EPHRAIM and 
Master), A., ii, 206. 


Magnesium organic compounds, reaction 
of unsaturated —". with 
(KoHLER and ewe “es oe * 
391; (REYNOLDs), A., i, 857. 

scission of phenolic ethers by (Gric- 
NARD), A., i, 669 

action of acetic anhydride ~~ its 
homologues on (FouRNIER), A., i, 
652. 

action of, on aldazines (BuscH and 
FLEISCHMANN), A., i, 282. 

action of, on anilides and their chlor- 
ides (Busco and FLEISCHMANN), 
A., i, 728. 

action of, on boron trichloride, sulphur 
chloride, and the esters of sulphur- 
ous acid (STRECKER), A., i, 532. 

action of, on haloid derivatives of 
sulphur (FERRARIO and VINAY), 
A., i, 604. 

action of, on thionyl chloride 
(STRECKER ; GRIGNARD and ZoRN), 
A., i, 532. 

action of, on tiglic aldehyde (ABEL- 
MANN), A., i, 454. 
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Magnesium organic compounds :— 
Magnesium ¢ert,-butyl chloride, action 
of, on ethyl oxalate (EGoRovA), 
A., i, 90. 
epithe! chloride, action of sulphur 
and selenium on (MAILHE and 
Morar), A., i, 374. 
pyrryl iodide, synthesis of pyrrole 
derivatives by means of (Oppo), 
A., i, 426. 
triphenylmethyl chloride (Scumip- 
LIN), A., i, 368. 
Magnesium and eNE separation of 


or moon gig - -» li, 243; (Mur- 
MANN), A., ii, 897. 

estimation of, in presence of iron 
(ScumiptT), A., ii, 899. 


estimation of, in soils, in the presence 
of manganese(DE SorNAY), A., ii, 243. 
iodometric estimation yh in the triple 
phosphate (BRANDIS), A., ii, 345. 
Magnetic double refraction. See under 
Photochemistry. 
field, use of, for the determination of 
constitution in organic chemistry 
(PascaL), A., ii, 100, 179. 
properties of alloys as a function of 
the composition and the temperature 
(Honpa), A., ii, 686. 
rotation. See under Photochemistry. 
susceptibilities of chromophoric groups 
(PascaL), A., ii, 580. 
of platinum metals and monoclinic 
crystals (FINKE), A., ii, 179. 
of solids (PAscAL), A., ii, 483. 
Magnetism of solutions (DRAPIER), A., 
ii, 99. 
Maize, effect of nutrition with (Bac- 


LIONI), A., ii, 625. 
Maize blight. See Ustilago Maydis 
Tulasne. 


Malaria, prophylaxis in (GRAZIANI), 
A., ii, 982. 

Maleic acid, methyl ester and anhydride 
of, action of Grignard reagents on 
(PurprEand ARvpP),T.,1537; P.,199. 

characteristic reaction of (Lutz), A., 
i, 879. 

Maleic acid, bromo-, pyridine, and 
quinoline salts of (PFEIFFER, LAN- 
GENBURG, and BIRENCWEIG), A 
i, 878. 

dibromo-, methyl Dy oa ester 
(Drets and REInBEck), A., i, 360. 
Maleic anhydride, rate of hydration of 
(Rivett and Sipewick), T., 1677 ; 
» 200. 
di- iodo- (Drets and REINBECK), A 
i, 360. 
ieee p- henylacetic acid, 
hydroxy-, ethyl ester (WIsLICENUS 
and PennporF), A., i, 560. 
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Malic acid, rotatory power of, in the 
presence of ammonium molybdate and 
sodium phosphate (MApERNA), A., ii, 
915. 

Malonamidehydrazide, preparation of 
(Biétow and BozENHARDT), A., i, 
233. 

Malonamidehydrazoneacetoacetic acid, 
ethyl ester (BULOw and BozENHARDT), 
A., i, 233. 

Malonanilic acid, preparation of (CHAT- 

TAWAY and OLMSTED), T., 939. 

p-bromo-, 2:4-dibromo-, p-chloro-, 
2:4-dichloro-, and 2:4:6-trichloro-, 
2:4:6-tribromo-, and their ethyl 
esters (CHATTAWAY and Mason), 
T., 341. 

Malonanilide, pp-dibromo-, 2:4:2':4’- 
tetrabromo-, 2:4:6:2':4':6’-hexabromo-, 
pp-dichloro-, _2:4:2':4’-tetra-chloro-, 
and 2:4:6:2':4':6’-hexachloro- (CHATTA- 
way and Mason), T., 340. 

Malonic acid, estimation of, by potassium 
permanganate (CAMERON and Mc- 
Ewan), P., 144. 

Malonic acid, ethyl ester, replacement 

of alkyl groups in (KOMNENOs), 


A., i, 541. 

action of aromatic amines on 
(CHATTAWAY and OLMSTED), T 
938; P., 69. 


Malono-o- and -p-toluidic acids, prepara- 
tion of (CHATTAWAY and OLMSTED), 
T., 940. 

1:1-Malonylbis-4-benzeneazo-3-methyl- 
5-pyrazolone (BULow and BozEn- 
HARDT), A., i, 206. 

Malonylbishydrazoneacetoacetic acid, 

ethylester, decom position products 
and bisazo-compounds of (BiLow 


and BozENHARDT), A., i, 108, 
205. 
oximino-, preparation and decom- 


position of (BiLow and BozeEn- 
HARDT), A., i, 233. 
Malonylbishydrazonebenzenoazoaceto- 
acetic acid, ethyl ester (BULow and 


BozENHARDT), A., i, 205. 
Malonylbishydrazone-methyl-, ethyl-, 
isobutyl-, and benzyl-, acetoacetic 


acid, ethyl esters (BULOW and BozEn- 
HARDT), A., i, 103. 
Malonylbishydrazoneoxalacetic acid, 
ethy] ester (BULOW and BozENHARDT), 
A., i, 103. 
Malonylbishydrazonetoluene-p-azoaceto- 
acetic acid, ethyl ester (BiLow and 


BozENHARDT), A., i, 206. 
Malonyldiguanide. See 4:6-Diketo-2- 

guanidinopyrimidine. 
cycloMalonylhydrazide (BiLtow and 

BozENHARDT), A., i, 103. 
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Malt, amylase from (CuRzAszoz), A., ii, 
994. 


invertase from (VANDEVELD®), A., i, 
798. 
infusions, antidiastase 
VELDE), A., ii, 645. 
isoMaltol, and its derivatives (BACKEr), 
A., i, 544, 


Maltose, derivatives of (Fiscner’ and | 


FiscHer A., i, 716. 
Maltose, hepta-acetyl (Fiscuzr and 

FiscHER) A., i, 717. 
Mandelic acid, 5-bromo-2-amino-, and 
5-chloro-2-nitro-, and methyl ester 


of the latter (HELLER and FRANTz), | 


A., i, 849. 


p-hydroxy, and its calcium and cin- | 
c 


onine salts, and its presence in 
urine in yellow atrophy of the liver 
(ELLINGER and Korake), A., i, 385. 
l-Mandelic acid, methyl ester, optically 
active glycols from (McKenzie and 
Wrey), t. 473; P., 54. 
Mandelonitrile, 5-bromo-2-nitro-, 5- 
bromo-2-nitroso-, and  5-chloro-2- 
nitro- (HELLER and FrRANTz), A., i, 
848. 

Manganese, occurrence of, in soil and 
its effect on grass (GUTHRIE and 
CoHEN), A., ii, 444. 

in fresh-water mussels (BRADLEY), A. 
ii, 731. 

in animal tissues (BRADLEY), A., ii, 
979. 

band spectrum of (CAsARETTO), A., ii, 
671. 

magnetic properties of (Weiss and 
OnnEs), A., ii, 388. 

anodic behaviour of (KuEsSNER), A., 
ii, 927. 

Manganese alloys, magnetisable (Hrvs- 

LER), A., ii, 179 
with copper, analysis 
RELLO), A., ii, 754. 
with iron and carbon (ARNOLD and 
Reap), A., ii, or} i . 
Manganese salts of hydroxy-acids 
(Tamm), A., ii, 855. 
Manganese oxides, heat of combination 
of, with sodium oxide (MrIxTER), 
A., ii, 828. 
fusion of, with potassium hydroxide 
(ASKENASY and KLonowsk}), A., 
ii, 297. 
influence of atmospheric oxygen on 
the oxidation of oxalic acid by 
(ScHRODER), A., ii, 899. 


of 


dioxide, colloidal (Dxtss), A., ii, 
213. 
Man tes, thermal formation of, 


and molecular weights of (SAckuR), 
A., ii, 214, 215, 
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| Manganese :— 

| Manganates, electrolytic conversion of, 

into permanganates (BRAND and 

| RamsBoTToM), A., ii, 958. 

|  Permanganic acid, and its salts, spon- 

taneous decomposition of (SKRa- 

BAL), A., ii, 855. 

| Permanganates, influence of dilution 

on the colour and absorption 
spectra of (PuRvIs), A., ii, 3. 
titration of (Bray), A., ii, 1001. 

Manganimanganates of the alkali 
metals (AUGER), A., ii, 298. 

Manganosomanganic thallous fluoride 
(EPHRAIM and HEYMANN), A.,, ii,37. 

| Manganic fluorides, preparation of 
(MULLER and Koppg), A., ii, 957. 

Manganous calcium bromide( EPHRAIM 
and MopeEz), A., ii, 855. 
Manganese organic compounds :— 
Manganese molybdenum cyanide 
(ROSENHEIM, GARFUNKEL, and 
Kon), A., i, 102. 

Manganese, detection of, in foods 
(DuMITRESCoU and NICHOLAD), A., 
ii, 1001. 

detection and estimation of, in wines 
(DuMITREscoU and NIcHOLAD), A., 
ii, 1114. 

estimation of (FiscHER), A., ii, 76; 
(Detss), A., ii, 351. 

estimation of, in potable water 
(RoDENBURG), A., ii, 1000. 

volumetric estimation of (DoNATH), 
A., ii, 550; (KARAOGLANOFF), A., 
ii,754;(Mrtzcer and McCrackan), 
A., ii, 1000. 

volumetric estimation of, in manganese 
ores (KRISHNAYYA), P., 129. 

titration of, in the presence of fluorides 
(MULtER and Korpr), A., ii, 957. 

and chromium, separation of (FaLco), 
A., ii, 76. 

Manganese-boron, Goldschmidt’s, be- 
haviour of, on heating in chlorine and 
hydrogen sulphide (HoFFMANN), A., 
ii, 508, 959. 

Manganese minerals, from Veitsch, 
Syria (HOFMANN and Siavfk), A., ii, 
314, 

Mannans, nutritive value of (SWARTZ), 
A, Mi, 727. 

Mannide distearate (BLoor), A., i, 538. 

Mannitol jexaphosphate (CoNTARDI), 
A., i, 610. 

Mannitols, partial transformation of ali- 

mentary fatty matter into, by peptic 
and pancreatic digestion (GAUTRELET), 
A., ii, 140. 

Mannochloralose, and its acetyl and 

benzoyl derivatives (HaNRIOT), A., i, 


95. 


INDEX OF 


Mannoseanilide (IRVINE and Mc- 
Nicout), T., 1453. 
Manure, new, ‘‘Palmaer phosphate” 


(v. FEILITZEN), A., ii, 538. 
catalytic, use of boron as (AGULHON), 
A., ii, 236. 

Manurial experiments, mineralogical 
significance of (SAMOILOFF), A., ii, 
534. 

with carbon dioxide (MIrscHERLICH), 
A., ii, 236. 
action of zinc in (EHRENBERG), A., ii, 
236. 
on peat soil with ‘‘Palmaer phos- 
phate” (v. FEILITZEN), A., ii, 538. 
Margarine, estimation of, in butter 
(RA¥FFo and Forest1), A., ii, 360. 
Massage, action of, on protein meta- 
bolism (RANCKEN), A., ii, 521. 
Matico oils, composition of (THomMs), 
A,, i, 122 
Matairesinol (EASTERFIELD and BEs), 
T., 1026; F., 7. 
Matairesinolic acid, and its calcium salt 
(EASTERFIELD and Bes), T., 1031; 


Matairesinoldisulphonic acid (EASTER- 
FIELD and BEe), T., 1030; P., 7. 

Matter, history of the orientation theory 
of (v. WEIMARN), A., ii, 1048. 

equation of continuity of the liquid 
and gaseous states of (KLEEMAN), 
A., ii, 932. 

Meat, detection of benzoic acid in 
(FiscHER and GRUENERT), A., ii, 
1121. 

determination of ammoniacal nitrogen 
in (PENNINGTON and GREENLEE), 
A., ii, 449. 

estimation of phosphorus in (TRow- 
BRIDGE), A., ii, 546. 

estimation of potassium nitrate in 
(PAAL and GANGHOFER), A., ii, 
453. 

Meat extract, occurrence of inactive 
lactic acid in a (SALKOwSKI), A., ii, 
55. 

Meat extracts, separation of creatinine 
from (Micko), A., ii, 557. 

Melanin, effect of alkali on (GorTNER), 
A., i, 760. 

Melanins, formation of, by diastatic 
oxidation (AGuULHON), A., i, 449. 

Melanuria (EPpPINGER), A., ii, 1092. 

Meliatin (BRIDEL), A., i, 692. 

Mellophanic acid (benzenc-1:2:3:4-tetra- 
carboxylic acid), constitution and 
methyl ester of (BAMFORD and SImon- 
SEN), T., 1908; P., 206. 

Melting point apparatus. (SToLTZEN- 

BERG), A., ii, 17; (Marron), A., ii, 

388 ; (WEYL), A., ii, 483. 


SUBJECTS. 


il, 1385 


Melting point apparatus, use of, as a low 
temperature bath (Sronrzen- 
BERG), A., ii, 267. 

determination of, at low temperatures 
(STOLTZENBERG), A., ii, 182. 

Melting point curve, influence of 
critival-solution point on the shape 
of the (FLASCHNER and RAnkIN), A., 
i, 255. 

Melting point curves of aromatic diazo- 
amines (SMITH and Warts), T., 562; 
P., 45. 

Membranes, action of (BECHHOLD and 
ZIEGLER), A., ii, 191. 

Memorial lecture, Thomsen (THORPE), 
‘Eo, 101. 

Menispermum  Canadense, 
(Nerpie), A., ii, 801. 

Mentha arvensis, oil 
BERTRAND  FILs, 
LABAUNE), A., i, 756. 

Mentha sylvestris oil (ScHIMMEL & Co.), 
A., i, 329. 

dl-A**)-m-Menthadiene (PERKIN), T., 
2147. 

dl-, d-, and _ 1-A°:5°-m-Menthadiene 
(PERKIN), T., 2139, 2142. 

A*5)-»-Menthadiene, new method of 
preparation of (PERKINand WALLACK), 
S., 1497; P., 106. 

Menthan-2:5-diol (HENDERSON 
SUTHERLAND), T., 1618; P., 203. 

Menthan-4:8-diol (WaLtLAcH), A., i, 
569. 

Menthenes, formation of, from pulegone 
(AuwERs), A., i, 122. 

A®-m-Menthenol(8), phenylurethane of 
(LurrF and Perkrn), T., 2153. 

dl-A*-m-Menthenol(8) (PERKIN), T., 
2147. 

dl-, d-, and /-A>-m-Menthenol(8) (PER- 
KIN), T., 2139, 2141, 2143. 

A*-p-Menthenol(8), new method of pre- 
paration of, and its phenylurethane 
(PERKIN and WALLAcH), T., 1427; 
P., 194. 

A!.Menthenone, from Japanese pepper- 
mint oil, and its derivatives (SCHIM- 
MEL & Co.), A., i, 757. 

l-Menthoethylheptanonolide (GILDE- 
MEISTER and KOHLER), A., i, 181. 

Menthol, rotation of (GROSSMANN), A., 

ii, 563. 
tertiary, a new, and its derivatives 
(BEHAL), A., i, 572. 

d-Menthol, derivatives of (TsCHUGAEFF), 
A, 5, SSR. 

d-isoMentholearboxylic acid (GARDNER, 
PERKIN, and Watson), T., 1771. 

Menthone, action of magnesium and 
allyl bromide on (RYsCHENKO), A., i, 
181. 


fruit of 


from (ROURE- 
Duront, and 


and 


li. 1386 


Menthonecarboxylic acid (GARDNER, 
PERKIN, and Watson), P., 137. 

d-isoMenthonecarboxylic acid (GARD- 
NER, PERKIN, and Watson), T., 
1770. 

d-isoMenthonedicarboxylic acid (GARD- 
NER, PERKIN, and Warson), T., 
1772. 

syn- and anti-Menthonylbenzhydroximic 
acid (CusMANo), A., i, 50 

Menthyldiethylbenzamidine, and _ its 
hydrochloride, hydriodide, and platini- 
chloride (CoHEN and MARSHALL), T., 
333. 


Menthylethylbenzamidine, and __ its 
hydrochloride, hydriodide, and 
platinichloride (ConEN and Mar- 


SHALL), T., 333. 

Menthylglycuronic acid, new method of 
obtaining (NEUBERG and LACHMANN), 
A., i, 325. 

Menthylmaltoside, and its barium salt 
and hepta-acetyl derivative (FIscHER 
and FiscHEr), A., i, 717. 

Mercury, atomic weight of (EAsLEy), 

A., ii, 957. 

ionisation produced by splashing of 
(LONSDALB), A., ii, 922 

spectrum of (PAscHEN), A., ii, 3; 
(Royps), A., ii, 87. 

series spectrum of (MILNER), A., ii, 
914. 

ultra-red line spectrum of (PASCHEN), 
A., ii, 1014. 

determination of the vapour pressures 
of (SMITH and Mewnzigs), A., ii, 
1037. 

purification of (Moork), A., ii, 712. 

equilibrium in the ternary system, lead, 
cadmium, and (JANECKE), A., ii, 
699. 

and hirudin (PRussAk), A., ii, 229. 

preparation of pyrimidine derivatives 
containing (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 804. 

and mercuric oxide, action of thionyl 
and sulphury] chlorides on (NorTH), 
A., ii, 296. 

Mercury alloys (amalgams), interaction 
of mixed salt solutions and (Smirs), 
A., ii, 401. 

with alkali and alkaline-earth metals 
(SMITH and BENNETT), A., ii, 500. 

with peaeten, photo-electric effect 
of (PoHL and PriInesHEIM), A., ii, 
922. 

with sodium, action of, on methylene 
ethers (SaLway), T., 2413 ; P., 293. 

with sodium, assay of, with the 
**decomposition flask” (BrRL and 
JURRISSEN), A., ii, 242. 

with silver (JonEs), T., 336; P., 47. 


INDEX OF SUBJECTS, 


Mercury alloys (amalgams), with 
thallium, indium, and tin, electro- 
chemical investigation of (RICHARDS 
and Witson), A., ii, 384. 

with zinc, cadmium, lead, copper, and 
lithium (RicHArDs and GARROD- 
THoMAS), A., ii, 384. 

with zinc (CoHEN and InovyeE), A., ii, 


37. 
E.M.F. of (CRENSHAW), A., ii, 258. 
Mercury compounds, influence of, on 
metabolism (IzAR), A., ii, 53. 
Mercury salts, additive compounds of, 
and aromatic bases (STARONKA), 
A., i, 876. 
the aluminium reaction of (Hurt), 
A., ii, 805. 
action of, on autolysis (TRUFFI), A., 
ii, 142. 
halides (vAN Nxst), A., ii, 295. 
double nitrites of, and the bases of the 
tetra-alkylammonium series (RAy), 
| es 3 
oxides, electromotive properties of 
(ALLMAND), A., ii, 572. 
Mercurous chloride, vapour pressure 
of (SmitTH), A., ii, 273. 
the system: mercuric chloride 
and (JONKER), A., ii, 127. 
action of ammonia on (SAHA and 
CHouDHURI), A., ii, 712. 
Mercuric bromide, ammonia com- 
pounds of (Wi1pMAN), A., ii, 852. 
Mercuric halides, vapour pressures 
and molecular volumes of (PRI- 
DEAUX), T., 2082; P., 207. 
bromide and chloride, equilibrium 
of, with potassium hydroxide, 
(Herz), A., ii, 945. 
chloride, preparation of, by the wet 
process (Rupp and K1Es), A., ii, 
615. 
ultramicroscopic observations of 
the hydrolysis of (FIscHER 
and BrikcER), A., ii, 957. 
the system: mercurous chloride 
and (JONKER), A., ii, 127. 
equilibrium in the _ system, 
pyridine, and (McBripe), A., 
li, 401. 
action of, on aluminium (KouHN- 
AsBREsT), A., ii, 506. 
detection of, in compressed gun- 
cotton(JANNOPOULOS), A.,ii, 549. 
titration of (Rupp), A., ii, 456. 
barium chloride (SCHREINEMAKERS), 
A., ii, 490. 
barium, calcium, and_ strontium 
nitrites (RAY), T., 326; P., 7. 
oxide, action of thionyl and sul- 
phuryl chlorides on (NortH), A., 
li, 296. 


INDEX OF SUBJECTS. 


Mercury :— 
Dimercurammonium bromide (GAUDE- 
CHON), A., ii, 296. 
nitrite, decomposition of, by heat 
(RAy and Guosn), T., 323; P., 6. 
Mercury organic compounds :— 

Mercury chloro- and bromo-acetylide 
(HormaNN and KIRMREUTHER), 
At, 

Mercurycarboxylic acids, hydroxy-, 
preparation of soluble compounds 
from the anhydrides of (ScHOEL- 
LER and ScHRAUTH), A., i, 459. 

fulminate (SOLONINA), A., i, 464. 

Mercuriacetic acid, trichloro-, and 
trihydroxy- (HOFMANN and KirM- 
REUTHER), A., i, 17. 

Mercuricamphor compounds, action of 
halogens on (Marsh), T., 2410; P., 
297. 

a-Mercuri-8-hydroxy-8-phenylpropi- 
onic acid, inner salt of (BIILMANN 

and BsERRUM), A., i, 347. 

Mercuri-8-methoxy-8-phenylpropionic 


acid, a-hydroxy-, anhydride of 
(SCHRAUTH, SCHOELLER, and 
STRUENSEE), A., i, 347. 


Mercury, <letection of, in urine (BECKER ; 

GLASER and IsENBURG), A., ii, 75. 

detection of, by the ‘‘aluminium re- 
action”’ (REICHARD), A., i, 655. 

toxicological detection of (LEcco), A., 
ii, 456. 

micro-chemical estimation of (RAAs- 
cHov), A., ii, 350. 

estimation of, in urine and feces 
(SreBeRT), A., ii, 656. 

volumetric estimation of, by means of 
ammonia (BRESSANIN), A., ii, 1000. 

volumetric estimation of, in galenical 
preparations (GRUTER), A., li, 655. 

and silver, volumetric separation of 
(Rupp and LEHMANN), A., ii, 350. 

estimation of, with gold cathode 
(PERKIN), A., ii, 75. 

Mercury minerals from Terlingua, Texas 
(HILLEBRAND and SCHALLER), A., ii, 
306. 


Mesidine, absorption spectrum of 
(Purvis), T., 1552. 

ae soe ga phenylurethane of 
(CARRE), A., i, 620. 


3-Mesityleneazoglutacononic acid, ethyl 
ester, mesitylhydrazone (HENRICH, 
REICHENBURG, NACHTIGALL, THOMAS, 
and Baum), A., i, 901. 

Mesitylenic acid, 4-amino-, -_ ester 
(WHEELER and HorrMan), A , i, 666. 

Mesityl oxide (methyl isobutenyl ketone, 
isopropylideneacetone), aminopyrrol- 


idone bwey from (KoHN and 
, i, 316, 


Bum), A 


ii. 13887 


Mesityl oxide, semicarbazide-semicarb- 
azoue. hydrochloride (RuPE and 
KxEssLER), A., i, 15. 

dibromide semicarbazone (RuPrE and 
KESSLER), A., i, 93 

S-Mesitylphenazothionium, dinitro-, 
hydroxide (BARNETT and SMILEs), 

ee 

Mesolite from the Faroe 
(GOrGEY), A., ii, 312. 

from the Radauthal, Harz (FROMME), 
A., ii, 314. 

Mesothorium, 
P., 336. 

Mesoxaldialdehydetris-y-nitrophenyl- 
hydrazone (HarRRIEs and Turk), A., 
i, 608. 

Mesoxalic acid, ethyl ester, condensa- 
tion of re oxazolone with 
(MEYER), A., 593. 

Mesoxalyiphenyihydrazonedihydraside 
(BULow and BozENHARDT), A., i, 
205. 

Metabolic disturbance after extirpation 
of the suprarenal glands (ScHWARzZ), 
A., ii, 978. 

Metabolism, experiments on, as statistical 
problems (Rretz and MITCHELL), 
A., ii, 1082. 

influence of alcohol on (MENDEL and 
Hiupitcn), A., ii, 223. 

effect of castration on (McCRUDDEN), 
A., ii, 321. 

in relation to digestion (DAHM), A., 
ii, 1083. 

in Addison’s disease (BEUTTENMULLER 
and STOLTZENBERG), A., ii, 982. 

in protracted inanition (GRAFE), A., 
ii, 422. 

influence of lecithin on (YosHrmorTo), 
A., ii, 321. 

influence of mercury compounds on 
(Izar), A., ii, 53. 

after-effect of increased muscular work 
on (JAQUET), A., ii, 519. 

effect of water drinking with meals on 
(FowLer and Hawk), A., ii, 625. 

the value of protein cleavage products 
in (ABDERHALDEN and FRANK), 
A., ii, 322; (ABDERHALDEN and 
GLAMSER; ABDERHALDEN' and 
MANOLIv), A., ii, 521. 

of fatty acids in the liver (Morrraw), - 
A., ii, 525. 

of calcium, ee | and phos- 
phorus (KocHMANN), A., ii, 786. 

of carbohydrates (WACKER), A., ii, 
806. 


Islands 


chemistry of (Soppy), 


of oxalic acid (ToMASZEWSKI), A., ii, 
425. 
of phosphorus (RoGozInskI), A., ii, 


972, 


ii. 1888 INDEX OF 
Metabolism of sodium chloride in man 
(TurzuR; v. Hogssiin), A., ii, 
424. 
of uric acid in dogs (AckRoypD), A., ii, 
77 


cardiac, of alcohol (HamILL), A., ii, 
321. 
carbohydrate, in Carcinas menas (Vv. 
ScH6nporn), A., ii, 1083. 
gaseous, in anoxybiosis (LEssEr), A., 
ii, 429 
of various organs (COHNHEIM ; 
CoHNHEIM and PLETNEFF), A., 
ii, 1079. 
effect of carbohydrate 
(MOLLER), A., ii, 1083. 
of sea animals, influence of oxygen 
pressure on (HENZE), A., ii, 785. 
of the dog’s heart during vagus 


food on 


inhibition (WoLFsoHN' and 
Ketron), A., ii, 222. 
of infants (ScHLOSSMANN and 


MuRSCHHAUSER), A., ii, 724. 
of the small intestine (Bropig and 
Voet; Bropiz, CuLuis, and 
HA.LuisurTon), A., ii, 518. 
heart (RouDE), A., ii, 976. 
nitrogen, relation between, and uric acid 
excretion (BIERNACKI), A., ii, 423. 
in pregnant dogs (MuRLIN), A., ii, 
729, 1082. 
influence of the removal of the small 
intestine on (CARREL, MEYER, 
and LEVENE), A., ii, 323. 
influence of excision of the stomach 
on (CARREL, Mr&yeErR, and 
LEVENE), A., ii, 974. 
of rabbits, influence of nucleic, and 
uric acids and allantoin on the 
(ScHITTENHELM and SEIssER), A., 
li, 423. 
of nitrogen and phosphorus, relation 
between the (GrunD), A., ii, 624. 
nuclein, in the pig (ScHITTENHELM), 
A., ii, 625. 
oxygen, of the blood (Krocu), A., ii, 
512. 


phosphorus, in man-(Hoxst1 ; Hevs- 
NER), A., ii, 519. 
protein, action of massage 
(RANCKEN), A., ii, 521. 
influence of carbohydrate and fat 
on (CATHCART and TaytLor), A., 
ii, 1084. 
influence of removal of segments of 
the gastro-intestinal tract on 
(Levin, Manson, and LEVEN), 
A., ii, 53. 
in children (GrossEr), A., ii, 424. 
effect of subcutaneous administra- 
oo of fat on (HEILNER), A., ii, 
25. 


on 


SUBJECTS. 


Metabolism, protein, in plants, influence 
of mineral salts on (ZALESKI and 
IsRAILSKY), A., ii, 335. 

in ruminants, effect of non-protein 
nitrogen compounds on _ the 
(KELLNER, EISENKOLBE, FLEBBE, 
and NEuMANN), A., ii, 424. 
of parturient women (MURLIN and 
CARPENTER), A., ii, 729. 
purine (SCAFFIDI), A., ii, 626. 
in hibernating animals (KENNa- 
way), A., il, 728. 
in man and animals (MENDEL and 
Lyman), A., ii, 973. 
of the monkey (WELLS), A., ii, 322. 
influence of ingestion of nucleic acid 
on (HrroKawa), A., ii, 787. 
sugar, and pancreas, relation between 
(BALDWIN), A., ii, 224. 

Metal ammonia perchlorates (SALva- 
DORI), A., ii, 1002. 

Metal ammonia compounds, complex 
(OsTROMISSLENSKY and BERGMAN), A., 
i, 887 ; (WERNER), A., ii, 857, 960. 

Metallic carbonyls, properties of (Monn, 

Hirtz, and Cowar), T., 798 ; P., 67. 
cations, complex (HER7Z), A., ii, 611. 
hydroxides, amphoteric (Woop), T., 
878; P., 94. 
nitrides, electrical conductivity 
(SHUKOFF), A., ii, 254. 
oxides, catalytic reactions by means of 
(MAILBE), A., i, 807. 
action of, on alcohols (SABATIER 
and MAILHE), A., i, 294. 
temperatures of reduction of (Fay, 
SEEKER, LANE, and FERGUsoN), 


of 


A, & 7il. 
action of chlorine and carbon tetra- 
chloride on (MICHAEL and 


Murray), A., ii, 1068. 
salts, fused, electrolytic dissociation 
of (LORENZ), A., ii, 259. 
secondary Roéntgen rays 
(Guasson), A., ii, 674. 
action of, in physiological processes 
(HéseEr), A., ii, 330. 
silicates(JorDIsand LINcKE), A.,ii, 416. 
sulphides, action of liquids which dis- 
solve sulphur on (Jorpis and 
ScuwEiIzER), A., ii, 405. 
Metalloids and metals, presence of, in 
drinking waters (GaRRIGOU), A., ii, 
705. 


from 


detection of, in mineral waters (GAR- 

RIGOoU), A., ii, 549. 
Metals, spectra of the, in the electric 

arc (HASSELBERG), A., ii, 811. 

change of the emissive power of, with 
the temperature in the ultra-red 
(RuBEns and Hacen), A., ii, 262 ; 
(HaGEN and Rusens), A., ii, 469. 


INDEX OF SUBJECTS. 11. 1889 


Metals, dispersion and absorption of, for 
the visible and ultra-violet spectrum 
(MeigEr), A., ii, 369. 

elasticity and hardening of (Faust 
and TAMMANN), A., ii, 1039. 

determination of the optical constants 
of, from polarisation measurements 
(v. Unsanin), A., ii, 812. 

internal friction of, at low temperatures 
(GuyE and ScHaPPER), A., ii, 486. 

viscosity of certain, and its variation 
with temperature(GUYE and MINTZ), 
A., ii, 591. 

influence of pressure on the boiling 
points of (GREENWOOD), A., ii, 390. 

thermal og and specific heat of 
(GRUNEISEN), A., ii, +24. 

relation between size of the atoms of, 
and the temperature- —s nt of 
the resistance (SrREINTZ), A., ii, 
821. 

thermo-electric forces of solid solutions 
of (BERNOULLI), A., ii, 1030. 

a. of (PERKIN and 
HucuEs), A., ii, 898. 

galvanic ennobling of ee DEVENTER 
and vAN LumMEL), A., ii, 179. 

formation of disperse systems by, 
under the influence of ultra-violet 
light and Réntgen rays (SVEDBERG), 
A., ii, 277. 

modifications of, resulting from electri- 
cal disintegration in liquid argon 
(FiscHER and ScHrOTER), A., ii, 
609. 

solid solutions of, and the electron 
theory (ScHENCK), A., ii, 482. 

wet oxidation of (LAMBERT and 
Tuomson), T., 2426; P., 290. 

velocities of certain reactions between 
dissolved halogens and (vAN NAME 
and Epcar), A., ii, 280. 

and their compounds, heat capacity of 
(ScuimpFF), A., ii, 181. 

solubility of gases in (SIEVERTS and 
KRUMBHAAR), A,, ii, 410. 

germicidal action of (RANKIN), A., ii, 
232. 

new compounds of hy with 
(FIscHER and ScHROTER), A., ii,605. 

and alloys, contraction of, during cool- 
ing (Wusr), A., ii, 260. 

and metalloi:s, presence of, in drinking 
waters (GARRIGOU), A., ii, 705. 

and metalloids, detection of, in mineral 
waters (GARRIGOU), A., ii, 549. 

colloidal, preparation of, by means of 
acraldehyde (Castoro), A., ii, 620. 

colloidal, ee. of stable solu- 
tions of (SzRono), A , li, 776. 
tervalent, action of salts of, on thio- 

cyanates (BONGIOVANNI), A.,i, 825. 


Metals, Minoan, from the excavations of 

Crete (Mosso), A., ii, 955. 

of the tin group, separation of (CAVEN), 

apparatus for the rapid electro- 
analytical separation of (SAND), A., 
ii, 66. 

separation of, by electrolysis (BucK- 
MINSTER and SMITH), A., ii, 1112. 

precipitation of, by hydrogen sulphide 
(BRUNER and ZAwADSKI), A., ii, 
944, 945. 

Metastyrene (StopBE and PosnJak), 

A., i, 285. 

Meteoric stone, from Chandakapur, 
structure and composition of (Bow- 
MAN and CLARKE), A., ii, 783. 

from Simondium, Cape Colony (PRroR), 
A., ii, 315. 
Meteorite,new Pennsylvanian (FARRING- 
TON), A., ii, 420. 
from Angra dos Reis (LUDWIG and 
TSCHERMAK), A., ii, 315. 
Methemoglobin, morphological detec- 
tion of, in blood (Kronic), A., ii, 
623. 

Methane, synthesis of (BoNE and Cow- 

ARD), T., 1219; P., 146. 

formation of, from hydrogen and car- 
bon monoxide (GAUTIER), A., ii, 
708. 

biological absorption of (GIGLIOLI and 
Mason}), A., ii, 435. 

role of, in organic life (S6HNGEN), A., 
ii, 798. 

estimation of, electric combustion fur- 
nace for the (FrIEs), A., ii, 904. 

Methane, fluorodibromo-, and difiuoro- 

bromo- (Swarts), A., i, 293. 
tetranitro- (BERGER), A., i, 807. 
simple method of preparation of 
(CHaTTaway), T., 2099; P., 
164. 
Methanedisulphonylbis-p-aminobenz- 
eneazo-8-naphthol (MorGaAn, PIckK- 
ARD, and MIcKLETHWAIT), T., 60. 
Methanedisulphony]bis-p-aminobenzene- 
diazonium chloride and nitrate (Mor- 
GAN, PicKARD, and MICKLETHWAIT), 
T., 58. 
Methanedisulphonylbis-p-nitroaniline 
(MorGAN, Pickard, and MICKLE- 
THWAIT), T., 58. 
Methanedisulphonylbis-p-phenylene- 
diamine (Morcan, PICKARD, and 
MICKLETHWaAIT), T., 58. 
Methanedisulphonylbis-y-phenylene- 
diazoimide (MorGAN, PICKARD, and 
MIcCKLETHWaAlI1), T., 60. 
Methanesulphinic acid, amino-imino-, 
= its allyl derivative (BARNETT), 
., 64. 
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Methanesulphonyl-y-aminobenzeneazo- 
B-naphthol (MorcaN, PickarD, and 
MICKLETHWAI?), T., 63. 

Methanesulphonyl-p- -nitroaniline (Mor- 
GAN, PICKARD, and MICKLETHWAIT), 
T., 61. 

Methanesulphonyl-p-phenylenediamine, 
and its hydrochloride (MorGAN, 
PicKARD, and MICKLETHWAIT), T., 
61. 

Methanesulphonyl-p-phenylenediazo- 
imide (MorGAN, PicKARD, and Mic- 
KLETHWaIrt), T., 62. 

a- and 8-Methazonic anhydrides, and 
their derivatives (STEINKOPF, BoHR- 
MANN, Grinupp, KircHHorr, Jir- 
GENs, and BENEDEK), A., i, 307. 

Methethebenine, methosulphate and 
methiodide (PscHorR and LOEWEN), 
A., i, 424. 

Methoxalylanthranil 
GorTNER), A., i, 284. 

Methoxalylanthranilic acid 
and GoRTNER), A., i, 284. 

o-Methoxyacetophenone, 
(Tuttn), T., 2503; P., 244. 

p-Methoxyacetophenone, w-amino-, 
hydrochloride, and other salts of 
(TuT1In), T., 2509. 

5-Methoxy-p-anisylsalicyclic acid. See 
5-Methoxy-2-p-methoxyphenoxybenz- 
oic acid. 

3-Methoxybenzaldazine, 2-hydroxy-, 
and — methyl! ether (NoELTING), A., 
% S77. 

3-Methoxybenzaldehyde, 2-hydroxy-, 
(o-vanillin) and its derivatives and 
condensation products (NOoELTING), 
A., i, 176. 

Methoxybenzaldehydemethoxydiphenyl- 
oa (Buscu and FLEIScH- 
MANN), A., i, 283. 

4’. Methoxybenshydrol, 2:4-dihydroxy-, 
its dipotassium salt and diacetyl] and 
dibenzoyl derivatives (PoPE and 
Howarp), T., 973; P. 88. 

o-, m-, and p-Methoxybenzoic acids, 
menthyl esters of (ConEN and Dup- 
LEY), T., 1739. 

4’-Methoxy- 2-benzoylbenzoic acid, 2’- 
hydroxy-, methyl ester (TAMBOR and 
Scuttrcn), A., i, 559. 

2-Methoxy-(a)-benzoyliminocinnamic 
anhydride (MAUTHNER), A., i, 115. 

4’-Methoxy-2-benzylbenzoic acid, 2’- 
hydroxy- (Tambor and Scuircn), 
A., i, 559. 

o-Methoxybenzylideneacetophenone. See 
Phenyl o-methoxystyryl ketone. 

o-Methoxybenzylidene-p-aminobenzoic 


(BocERT and 
(BoGERT 


w-chloro- 


acid, and its a ester (MANCHOT | 


and FurLone), A i, 34. 
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m-Methoxybenzylidene-y-aminobenzoic 
acid, p-hydroxy-, and its ethyl ester 
(MANcHOT and Furtone), A., i, 
33. 
o-Methoxybenzylideneaniline 
TING), A., i, 177. 
m-Methoxybenzylideneaniline, and 2- 
hydroxy-, and its methyl ether and 
4-hydroxy- (NoELTING), A., i, 
177. 
o- and p-Methoxybenzylideneanthranilic 
acid (WoLF), A., i, 736 
3-Methoxybenzylideneanthranilic acid, 
4-hydroxy- (WoLF), A., i, 736. 
5-p-Methoxybenzylidene-3-Y-cumyl- and 
$-isohexyl-rhodanic acids (KALvza), 
A., i, 130. 
m-Methoxybenzylidenehydrazine, and 
its phenylthiosemicarbazide (FRANZEN 
and ErcuEr), A., i, 700. 
4-m-Methoxybenzylidenemethyl-6- 
methyl-2-pyrimidone, p-hydroxy-, and 
its salts (STARK and B6GEMANN), A., 
i, 437. 
m-Methoxybenzylidene-o- and -p-tolu- 
idine, p-hydroxy- (MANCHOT and 
FURLONG), A., i, 33. 
p-Methoxybenzylmalonic acid and a- 
bromo- (FRIEDMANN and GUTMANN), 
A., i, 741. 
1-a-Methoxybenzyl-2-naphthol-3-carb- 
oxylic acid, methyl ester of (FRIEDL), 
A, 1, Tae 
p-Methoxycinnamic acid, 3:5-di-iodo-, 
and its salts and esters (WHEELER 
and Jouns), A., i, 114. 
2-Methoxycoumaran, 


(NoEL- 


4:6-dibromo- 


(FriEs and Moskopp), A., i, 332. 
Methoxycoumaranone (Fetrx and 
FRIEDLANDER), A., i, 279. 


8-Methoxycoumarin (NoELTING), A., i, 
177. 

3-Methoxy-1:1-dimethyl-A*-cyc/o- 
hexenylidene-5-cyanoacetic acid, and 
isomeric ethyl esters of (CROSSLEY and 
GILLING), T., 528. 

5-Methoxy-1:3-dimethylhydantoyl- 
methylamide (I}1LTz), A., i, 523. 

a-Methoxyethylbenzene, 8:3:5-t77bromo- 
2-hydroxy-, and 8:8:3:5-tetrabromo-2- 
hydroxy- (Fries and Mosxopp), A., i, 
332. 
Methoxyhexylene and its 
(DIONNEAD), A., i, 354. 
Methoxyhydropinene, oximino-, and its 
urethane derivative (DEUSSEN and 
PHILIPP), A., i, 575. 

6-(or 7-)Methoxy-7-(or 6-)[7-(or6-)hydro- 
xy-6-(or 7-)methoxy-2-methyl-3:4-di- 
hydro7soquinoliniumoxy]-2-methyl- 
$:4-dihydroisoquinolinium chloride 
(Pyman), T., 278. 


dibromide 


INDEX OF SUBJECTS. 


6-(or 7-)Methoxy-7-(or 6-)[6:7-dihydroxy- 
2-methy1-3:4-dihydrodsoquinolinium- 
oxy]-2-methy1-3:4- -dihydroisoquinol- 
inium chloride and iodide (PyMAN), 
T., 279. 

3-Methoxyindene, 2-cyano- (MITCHELL 
and THorvPE), T., 2278. 

5- and 7-Methoxyisatin (KALLE & Co.), 
A., i, 278. 

5-Methoxy-2-p-methoxyphenoxybenzoic 
acid (5-methoxy-p-anisylsalicylic acid) 
(v. BaryEer, AICKELIN, DIEHL, 
HALLENSLEBEN, and Hess), A., i, 262. 

2- and 4-Methoxy-1-methyl-3-acetonyl- 
benzene and their derivatives (GUIL- 
LAUMIN), A., i, 478. 

2-Methoxy-1- methyl- 3-y-allylbenzene 
(GUILLAUMIN), A., i, 375. 

3-Methoxy-1- —— -4--allylbenzene 
(GUILLAUMIN), A., i, 375. 

7-(or 5-)Methoxy-5-(or 7-)methylanthra- 
quinone, 1:4-dichloro- (WALSH and 
WEIZMANN), T., 692. 

B-Methoxy- 3-methyl-a- bromomethyl- 
styrene, 8:5-dibromo-6-hydroxy-, and 
its acetate (FRIES and Mosxopp), A 
i, 334. 

2-Methoxy-4-methyl-a-bromomethyl- 
styrene, §:8:3:5-tetrabromo- (FRIES 
and VoLk), A., i, 334. 

B-Methoxy-4-methyl-a-bromomethyl- 
styrene, 8:3:5-tribromo-2-hydroxy-, 
and its methyl ether (FRizs and 
VoLk), A., i, 333. 

4-Methoxy-2-methylcoumarone (v. 
GRAFFENRIED and Vv. KOSTANECKI), 
A., i, 630. 

6-(or 7-)Methoxy-2-methyl-3:4-dihydro- 
isoquinolinium, 7-(or 6-)hydroxy-, 
chloride and iodide (PymMANn), T., 278. 

1-Methoxy-5-methyl-2-methylenecou- 
maran, 1:4:6-tribromo- (FRIES and 
Vouk), A., i, 333. 

3-Methoxy-1- ‘methyl 4-isopropylbenzene 
(GUILLAUMIN), A., i, 375. 

3-Methoxymethyl-p-toluic acid (GuIL- 
LAUMIN), A., i, 375. 

6-Methoxy-7:8-methylenedioxy-1-benz- 
yl-3:4-dihydroisoquinoline, and its 
hydrochloride and picrate (SALWay), 
T., 1215. 

8- -Methoxy- 6:7- -methylenedioxy- 1-benz- 
yl-3:4-dibydrotsoquinoline, and its 
hydrochloride and picrate (SALWAY), 
T., 1214. 

8-3-Methoxy-4:5-methylenedioxy- 
phenylethylamine, and its hydro- 
chloride and benzoyl derivative 


(Satway), T,, 1212. 

B-3-Methoxy-4:5-methylenedioxy- 
ees (Satway), T., 
1211. 
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a- and 8-Methoxynaphthoic acids, men- 
thy] esters of (CoHEN and DUDLEY), 
T., 747. 

Methoxycyclopentenedione, ¢ribromo- 
(JACKSON and FLINT), A., i, 178. 

o-Methoxyphenol, cerium salt (CHEM- 
ISCHE FABRIK AUF AKTIEN VORM. E. 
ScHERING), A., i, 164. 

o-8-Methoxyphenoxybenzoic acid (Vv. 
BAEYER, AICKELIN, DIEHL, HALLENS- 
LEBEN, and HEss), A., i, 250. 

p-Methoxyphenylacetonitrile, a-amino-, 
and its hydrochloride (ALoy and 
RABAvtT), A., i, 558. 

m-Methoxyphenylacetylglycollic acid, 
p-hydroxy-, ethyl ester (GuyoT and 
Gry), A., i, 41. 

m-Methoxyphenylbenzoylglycollic 
acid, y-hydroxy-, ethyl ester (GuyoT 
and Gry), A., 1, 41. 

p-Methoxyphenylcamphoramic acid 
(Piutt1, LEonE, and D’EmiILio), A 
i, 675. 

p-Methoxyphenylcamphorimide (Pr1vuTTI, 
LEONE, and D’EmItto), A., i, 675. 

p-Methoxyphenylearbithionic acid. See 
Anisic acid, dithio-. 


o-Methoxyphenylcitraconamic acid 
(P1uTTI and ALLEGRI), A., i, 674. 
p-Methoxyphenylcitraconamic acid 


(PruTTI, PAGNIELLO, and MARCIANO), 
A., i, 672. 

o-Methoxyphenyleitraconimide (PIUTTI 
and ALLEGRI), A., i, 675. 

p- -Methoxyphenylcitraconimide te 
PAGNIELLO, and MARCcIANO), A., i, 
672. 

7-p-Methoxyphenyldihydro-a8-pheno- 
naphthacridine, 10-hydroxy-, and its 
acetyl derivative (PorE and Howarp), 
Tos O00 Pas Oh 

p-Methoxyphenyldinaphthaquinoxan- 
thenol, chloride y wee (Gom- 
BERG and Cong), A., i, 57. 

p- Methoxyphenyldinaphthaxanthenol, 
salts of (GOMBERG and Cong), A., i, 57. 
a-p-Methoxyphenylethylamine, and its 

hydrochloride (RosENMUND), A., i, 
241 
carbonate (ROSENMUND), A., i, 106. 
ae, (BIsTRzY- 
OKI and v. WEBER), A., i, 743 

9 -p-Methoxyphenylfluorene- -9-carboxyl- 

rt acid (BISTRZYCKI and v. WEBER), 
» i, 748. 

Pe i SE (Prut- 
71), A., 1, 28. 

ser ay We Te Ne 
and ALLEGRI), A., i, 674. 

p-Methoxyphenyliteccnamie acids, and 
their silver salts (Prutt1, Foa, and 

Rossr), A., i, 673. 
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p-Methoxyphenylitacondiamide(Pivu171, 
Foa, and Rosst), A., i, 674. 


o-Methoxyphenylitaconimide (Piurri 
and ALLEGRI), A., i, 675. 

p-Methoxyphenylitaconimide (Piv7r!, 
Foa, and Rosstr), A., i, 673. 

o-Methoxyphenylmaleinamic acid 


(PruttiI and ALLEGRI), A., i, 675. 
p-Methoxyphenylmaleinamic 
(PruTT!), A., i, 23. 

and s-p-Methoxyphenylmaleimide 
(PruTT1), A., i, 23. 
p-Methoxyphenylmesacondiamide 

(PiutTiI, PAGNIELLO, and Marciano), 

A., i, 673. 
p-Methoxyphenyl-p-methoxystyryl- 

dichloromethane, and its salts and 

derivatives (Straus, Krier,and Lutz), 

A., i, 567. 
5-p-Methoxypheny1-3-methydihydro- 

acridine, 8-hydroxy-, and its acetyl 

— (Pore and Howarp), T. 

975. 
4’-Methoxy-9-phenyl-2-methylxanthen, 


acid 


p- 


> 


INDEX OF 


6-hydroxy-, and its acetyl derivative | 


(Pork and Howarp), T., 974. 
11-p-Methoxyphenyl-8-naphthaxan- 
then, 8-hydroxy-, and its acetyl de- 
— (PorpE and Howarp), T., 
975. 
o-Methoxyphenylphthalamic 
(PiuTTI and ALLEGRI), A., i, 674. 
p-Methoxyphenylisophthaldiamide 
(PruTTI, Pucuizsr, and SELVAGGI), 
A., i, 675. 
o-Methoxyphenylphthalimide 
and ALLEGRI), A., i, 675. 
2-Methoxy-8-phenylpropionic acid, af- 
dibromo-5-nitro-, methyl ester (CLAY- 
TON), T., 2110. 
8-3-Methoxyphenylpropionic acid, 5- 
hydroxy-, and its amide (SaLway), 
T., 2417. 
8-p-Methoxyphenylpropionic acid, a- 
bromo- (FRIEDMANN and GUTMANN), 
A., i, 741. 
p-Methoxyphenylisopropylamine, and its 
hydrochloride (MANNICH and JAcos- 
SOHN, A., i, 167. 
p-Methoxyphenylpyrocinchonamic acid, 
p-anisidine salt of (Prurri and ABAT!), 
A., i, 674. 
p-Methoxyphenylpyrocinchonimide 
(PiuTTi and Aram), A., i, 674. 
N-o- and p-Methoxyphenylrhodanin 
(Hotmsers), A., i, 361. 
m-Methoxyphenyltartronic 


acid 


(PIUTTI 


acid, p- 


—> methyl and ethyl esters 
(Guyot and Gry), A., i, 41. 
p-Methoxyphenylterephthaldiamide 
we PUGLIESE, and SELVAGGI), 
-» i, 676. 
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4’-Methoxy-9-phenylxanthen,  3:6-di- 
hydroxy-, and its diacetyl derivative 
(Pore and Howarp), T., 974. 

2-, 3-, and 4-Methoxy-9-phenylxanthen- 
9-ol (v. BazyrerR, AICKELIN, DIEHL, 
HALLENSLEBEN, and Hess), A., i, 251. 

6-Methoxy-9-phenylxanthonium, 3- 
amino-, chloride and platinichloride 
(KEHRMANN and DENGLER), A., i, 407. 

6-Methoxy-9-phenylxanthonium, 3- 
acetylamino-, methosulphate, iodide, 
chromate, auri- and platini-chlorides 
(KEHRMANN and DENGLER), A., i, 
407. 

1-Methoxy-o-quino-1-monoxide, octa- 
bromo-1!’-hydroxy-, action of acetic 
anhydride on (JACKSON and FLINT), 
A., i, 121. 

1-Methoxy-3:4-quinonediazide, 2:5- and 
2:6-dinitro-, and their azo-derivatives 
(MELpoLA and REvErp1n), T., 1206. 


p-Methoxysalicylaldehyde. See Aunis- 
aldehyde, o-hydroxy-. 
p-Methoxystyrene, -nitro- (ROSEN- 


MUND), A., i, 106. 
5-Methoxy-2-styrylcoumarone (ABELIN 
and v. KosTaANECK]), A., i, 631. 
o-Methoxystyryl ethyl ketone (AUWERS 
and Voss), A., i, 71. 
3-Methoxystyryl 1-hydroxynaphthyl 2- 
ketone, 4-hydroxy-, and its diacetyl 
derivative (MitoBEDzKA, v. KostTa- 
NECKI, and LAMPE), A., i, 628. 


| p-Methoxystyryl nonyl ketone, and its 


semicarbazone (ScHOLTz and MEYER), 
A., i, 562. 
l-Methoxysuccinamic acid (PURDIE and 
Youne), T., 1532. 
l-Methoxysuccindiamide (PURDIE and 
NEAVE), T., 1519. 
1-Methoxysuccindianilide (PURDIE and 
NEAVE), T., 1520. 
l-Methoxysuccinic acid, methyl] ester, 
action of Grignard reagents on 
(PuRDIE and Arup), T., 1537; P., 
199. 
and its methyl hydrogen ester, and 
anhydride (PURDIE and Young), 
T., 1531; P., 198. 
esters of, from malic acid (PURDIE and 
NEAVE), T., 1517; P., 198. 
/~Methozysuccinyl chloride (PuRDIE and 
Youne), T., 1530. 


Methoxythioxanthone (Davis and 
Sm1Es), T., 1297; P., 174. 
4-Methoxytoluene, 3-nitro-, reduction 


of (pE Vriks), A.,i, 29. 
2-Methoxy-m-toluic acid, methyl ester 
(GUILLAUMIN), A., i, 375. 
2-Methoxy-p-toluic acid, 3:5-dibromo-, 
and its methyl ester (Fr1gs and VOLK), 
A., i, 334. 
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4'-(or 2’-)Methoxy-2-0-(or p-)toluoyl- 
benzoic acid, 3:6-dichloro- (WALSH 
and WEIZMANN), T., 691. 

4-Methoxy-2:5-toluquinol (Lurr, PrEr- 
KIN, and KosBrnson), T., 1137. 


4-Methoxy-2:5-toluquinone (Lurr, PER- » 


KIN, and Rosinson), T., 1137; P., 132. 

2-Methoxy-a-p-tolylpropionic acid, af- 
3:5-tetrabromo- (Frigs and VOLK), 
A., i, 334. 

4’-Methoxytriphenylcarbinol, 
hydroxy- (v. BAryeEr, 
DIEHL, HALLENSLEBEN, 
A., i, 250. 

- and /-a-Methoxy-a88-triphenylethane, 
B-hydroxy- (McKEenzigz and Wren), 
T., 483. 

8-Methoxyxanthone (v. BAEYER, AICK- 


2:4-di- 
AICKELIN, 
and Hgss), 


=. 


ELIN, .-_DigzHL, HALLENSLEBEN, and 
Hess), A., i, 250. 
5-Methoxyxanthone hydrobromide 


(GomBERG and Conk), A., i, 872. 

Methyl alcohol, detection of, in the 
presence of ethyl alchol (DENIGés), 
A., ii, 461. 

detection of ethyl alcohol in the 
presence of (DENIGés), A., ii, 1115. 

Methyl chloride, action of the electric 
discharge on (BEsson and Fovur- 
NIER), A., i, 349. 

sulphate, complete methylation by 
(MELDOoLA), P., 232 
action of, on dimethylpyrone (v. 
BAEYER), A., i, 763 
Methylacetoacetic acid, a-chloro-, 
methy] ester (ForsTER and NrEw- 
MAN), T., 1363. 
Mothylncotenylearbinel See Butinene- 
d- 1. Methyl- -4-acetylcyclohexan-3-one-m- 
hydroxyanil (BorscHE, ScHMIDT, 
TIEDTKE, and RorrsiEPER), A., i, 882. 
a-Methylacraldehyde, methylacetal of 
(ZEISEL and DaAnIEk), A., i, 92. 
B-Methyladipic acid, preparation of 
eer vorm. F. BAYER 
& Co.), A., i, 650. 

N- Methyladrenaline trimethyl ether, 
and its OO a (MANNICH 
and NruBErG), A., i, 413. 

methylene ether, its methyl ether and 
derivatives (MANNICH and JAcoB- 


soHNn), A., i, 414. 

B. Methylisoadrenaline dimethyl ether, 
: deacioeng (MannicH and 
JACOBSOHN), A., i, 413. 


methylene ether and its methyl ether 
derivatives (MANNICH and JACOB- 
SOHN), A., i, 414. 


Methylal and. sulphuric acid, saat 
ation of petroleum with (Herr), A 
li, 904, 
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1-Methyl-3-allyl-4-csopropylidenecyc/o- 
hexan-3-ol (v. FERSEN), A., i, 863. 

Methylamines, heat of combustion and 
relative density of (MULLER), A., ii, 
485. 

1-Methylamino-4-8-anthraquinony]l- 
aminoanthraquinone (FARBENFAB- 
RIKEN VORM. F. BayER & Co.), A., i, 
445, 

2-Methylaminobenzoic acid, 4-iodo- 
(WHEELER and Jonns), A., i, 843. 

m-Methylaminobenzoic acid, hydrochlor- 
ide and its ethyl ester (HoUBEN and 
BRASSERT), A., i, 170. 

B-Methylamino-n-butane, and its deriv- 
atives (LOFFLER and FreyrTaca), A., i, 
632. 

5-Methylamino-n-heptane, and its deriv- 
atives (LOFFLER and Freyrac), A., 
i, 632. 

y-Methylaminohexane, and its platini- 
chloride (LOFFLER and BoBILoFF), A., 
i, 633. 

Methyl ¢-aminohexyl ketone, benzene- 
sulphonyl derivative of (GABRIEL), 
A., i, 229. 

a-Methylamino-8-p-methoxyphenylpro- 
pionic acid (FxIEDMANN and GuT- 
MANN), A., i, 741. 

Methylamino- 1 fren pram 5 
azoline-2:4-dione (KUNCKELL), A., i, 
439. 

B-Methylamino-n-pentane, and its 
derivatives (LOFFLER and BosILoFF), 
A., i, 633. 

1-Methylaminopheny]-2:4-dimethyl-3- 
hydroxymethylpyrazolone, p-cyano- 
(FARBWERKE VoRM. MBISTER, LUCIUS, 
& Brunine), A., i, 340. 

8-Methylamino-8-phenyl-aa-dimethyl- 
propionic acid, and its lactam 
(STAUDINGER, KLEVER, and KoBER), 
A., i, 588. 

Methyl y-aminopropyl sulphide, and its 
derivatives (SCHNEIDER), A., i, 659, 
Methyl-y-aminopropylsulphone, and its 
salts and derivatives (SCHNEIDER), A 

i, 659. 

a oe say oe ee ee 
2:4:dione (KUNCKELL), A., i, 438. 

6-Methylamino-m-toluic acid (House, 


ScHoTrMU.LieR, and FreEunp), A., i, 
34, 

Methylammonium iiridi-chloride and 

bromide (GuTBIER and Rrgss), A., 


i, 97. 
platinibromide (GuTBIER and Bav- 
RIEDEL), A., i, 12. 
Methyl-n-amylamine, and its derivatives 
(LOFFLER and Freytas), A., i, 632. 


Met a. i (LOFFLER 
oy 1, . 


LUKOWSKY), 
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Methylisoamylethylene glycol (PRILE- 
SCHAEEFF), A., i, 86 

2-methyl-3-isoamyl-4-quinazolone, /7- 
acetylamino- (Bocert, AMEND, and 
CHAMBERS), A., i, 895. 

ay omen absorption spectrum of 

(Purvis), T., 1551. 
electrical conductivity of solutions of 
(SACHANOFF), A., ii, 1027. 
3-Methy1-6-anilinodihydropyrazoquin- 
azolone (MICHAELIS, Kruc, Leo, 
and ZrEsExL), A., i, 514. 
3-Methylanilino-1:1-dimethyl-A*-cyclo- 
hexenylidene-5-cyanoacetic acid, 
ethyl ester (CRossLEY and GILLING), 
T., 527. 
5-Methylanilino-1:3-dimethylpyrazole, 
and its nitroso-derivative (MicH- 
AELIS and Lacuwitz), A., i, 642. 
1-Methylanilopyrine  (2:5-wnilo-1:2:5- 
trimethylpyrazole), and its salts and 
derivatives (MICHAELIS and Lacu- 
wIitTz), A., i, 642. 

Methylanthranilic acid, dibromo-w- 
cyano-, dichloro-w-cyano-, and éetra- 
chloro-w-cyano- (BADISCHE ANILIN- 
& Sopa-Faprik), A., i, 382. 

2-Methylanthraquinone, bromo,- di- 

bromo-, chloro-, and dichloro- 
(BADISCHE ANILIN- & Sopa-Fas- 
RIK), A., i, 325. 

1-thiecyano- (FARBENFABRIKEN VORM. 
F. BAYER & Co.), A., i, 338. 

' §-Methylanthraquinone, 1:4-dichloro-8- 
hydroxy-, and its acetyl derivative 
(WALSH and WEIZMANN), T., 690. 

5-(or 6-(Methylanthraquinone, 1:4-di- 
chloro-6-(or 5-)hydroxy- (WALSH and 
WEIZMANN), T., 691. 

Methylanthraquinoneacridone (ULL- 
MANN), A., i, 697. 

2-Methyl-1-anthrathiazole (FARBENFAB- 
RIKEN VorM. F. Bayer & Co.), A., 
i, 338. 

Methyl-d-arabonolactone, a-hydroxy-, 
and its phenylhydrazide, and brucine 
and calcium salts (SPoEHR), A., i, 221. 

Methylarbutin, properties, distinction 
pr f detection in plants of arbutin 
and (BourquELoT and FICHTEN- 
HOLZ), A., i, 273. 

?-Methylaspartic acid, 
(Lutz), A., i, 230. 

Methylisoazoxide, sodium 
(THIELE), A., i, 889. 

1-Methylbenziminazole-2-benzoic acid, 
methyl and ethyl esters, and their 
— (RurE and Tursss), A., 
i, 72. 

2-Methylbenziminazole-5-carboxylic 
acid, esters and hydrochloride of (Ern- 

HORN and UHLFELDER), A., i, 173. 


synthesis of 


salt of 
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Methylbenzocycloheptadiene (THIELE 
and WeITz), A., i, 854. 

§-Methylbenzobis-3-pyrazolone, and 4- 
bromo- (MICHAELIs and KApDINe), A., 
i, 516. 

2-Methylbenzothiazoline, 1-imino-, 
nitroso-derivative of (BESTHORN), A., 
i, 508. 

2-Methylbenzothiazolone, and its de- 
rivatives (BESTHORN), A., i, 508. 

6-Methy1-1:2:3:7:9-benzpentazole, 4. 
hydroxy-, and its salts (BitLow), A., i, 
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5-Methyl-1:2:4:9-benztetrazole, and 7- 
chloro-, and 7-hydroxy-, and their 
derivatives (BULow and Haas), A., 
i, 595. 

2-Methyl-1:3:7:9-benztetrazole(2-methyl- 
1:3-triazo-7 :0’-pyrimidine), derivatives 
of (BiLow and Haas), A., i, 
203. 

6-Methyl-1:3:7:9-benztetrazole, 4-hydr- 
oxy-, and its salts (BULOW and 
Haas), A., i, 80. 

5-Methy]-1:2:4:9-benztetrazole-7-thiol 
(BiLow and Haas), A., i, 595. 

p-Methylbenzylidene-p-aminobenzoic 
acid (MANcHOoT and Furtone), A., i, 
33. 

8-Methyl-y-benzylidenebutyric acid, B- 
hydroxy-, ethyl ester (KoHLER and 
HERITAGE), A., i, 485. 

Methyl 8-bromoisobutyl ketone and its 
semicarbazone (RupE and KEssLEr), 
A., i, 93. 

5-Methyl-2-bromomethylcoumarone, 
1:4:6-tribromo- (FRIEs and VOLK), A., 
i, 333. 

4-Methyl1-2-bromomethylcoumarone, 1:6- 
dibromo- (FRIEs and Moskopp), A., i 
334. 

1-Methyl-a-bromomethyl-3-ethylbenz- 
ene, aBB-5-tetrabromo-4-hydroxy-, 
and its acetate (FRIES and Moskopp), 
A., i, 334. 

1-Methyl-a-bromomethy)-4-ethylbenz- 
ene, a88-2:6-pyentabromo-3-hydroxy- 
(FRIEs and VoLk), A., i, 333. 

3-Methyl-a-bromomethylstyrene, 8-5-di- 
bromo-8-iodo-6-hydroxy-, and {£-5- 
tribromo-6-hydroxy-, and its acetate 
(Fries and Moskopp), A., i, 334. 

4-Methyl-a-bromomethylstyrene, §-3-5- 
tribromo-B-iodo-2-hydroxy-, and 
BB-3:5-tetrabromo-2-hydroxy- (FRIES 
and VoLk), A., i, 333. 

Methyl-y-bromopropylsulphone 
(ScHNEIDER), A., i, 659. 

Methylcyclobutane, w-hydroxy-,  iso- 
merisation of (DEMJANOFF), A., i, 838. 

— isobutenyl ketone. See Mesityl- 
oxide. 
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3-Methyl-8-isobutylamylamine, and its 
carbamideand phenylcarbamide (FREY- 
LON), A., i, 296. 

e-Methyl-y-isobutylhexan-8-one, and its 
oxime and semicarbazone (FREYLON), 

A., i, 359. 

Methyl éert.-butyl ketone, action of, on 
ketols (Boon), T., 1256; P., 94. 

5-Methyl-3-tert.-butyliscoxazole, and its 

phenylhydrazone (CoururiEr), A., i, 

362. 

5-Methyl-8-isobutylpentanol, pyruvate, 
and its semicarbazone and phenyl- 
urethane (FREYLON), A.,i, 359. 

y-Methyl-a-isobutylvaleric acid, methyl, 

ethyl and ketonie esters, chloride 
and amide, and a-bromo-, ethyl 
ester and amide (FREYLON), A., i, 
358. 

a-cyano-, andits ethyl ester (FREYLON), 
A., i, 296. 

-Methyl-a-isobutylvaleronitrile (FREY- 
LON), A., i, 296. 

a-Methylbutyric acid, a-chloroacetyl- 

amino-, and a-glycylamino (ROsEN- 
MUND), A., i, 68. 

a-hydroxy-, 1-phenyl-, 2:3-dimethyl- 
5-pyrazolone ester (RIEDEL), A., i, 
434. 

B-hydroxy-, phenylurethane of 
(BLAIsE and HERMAN), A., i, 
534. 

Methylearbamides, binary solution 
equilibrium between phenol and the 
(KREMANN, DAIMER, GuUGL, and 
Lies), A., ii, 943. 

p-Methylcarbonatobenzoylmorphine 

and its hydrochloride (RIEDEL), A., i, 

765. 

4-Methylcarbonato-2:6-dihydroxybenz- 

oic acid (FiscHER), A., i, 248. 

4-Methylcarbonato-3-methoxybenzalde- 
hyde (FiscHER and FREUDENBURG), 

A., i, 267. 

4-Methylcarbonato-3-methoxybenzoic 
acid, and its chloride (FiscHER and 

FREUDENBERG), A., i, 266. 

4-Methylcarbonato-3-methoxybenzoyl- 
aminoacetic acid, ethyl ester (FISCHER 

and FREUDENBERG), A., i, 267. 

4-Methylcarbonato-3-methoxybenzoyldi- 
p-oxybenzoyl-p-oxybenzoic acid 

(FIscHER and FREUDENBERG), A., i, 

267. 

4-Methylcarbonato-3-methoxybenzoyl- 
p-oxybenzoic acid, and its chloride 

(FIiscHER and FREUDENBERG), A., i, 

266. 

4-Methylcarbonato-3-methoxybenzoyl- 
p-oxybenzoyl-y-oxybenzoic acid, and 
its chloride (FIscHER and FREUDEN- 

BERG), A., i, 267. 
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4-Methylcarbonato-3-methoxybenzoyl- 
vanillin (FiscHeR and FREUDEN- 
BERG), A., i, 267. 
4-Methy]-2’-carboxydipheny] sulphoxide 
(MAYER), A., i, 261. 
Methylcarbylamine, action of azoimide 
on (OLIVERI-MANDALA), A., i, 343. 
Methylchrysophanic acid, so-called 
(OESTERLE and JOHANN), A., i, 860. 
Methylcinnamic acid, w-amino- (benzyl- 
amineacrylic acid), and its derivatives 
(EINHORN and GOTTLER), A., i, 111. 
8-Methylcinnamylideneacetic acid 
(KoHLER and HERITAGE), A., i, 485. 
5-Methylconidine, and its derivatives 
(LOFFLER and REMMLER), A., i, 683. 
7-Methylcoumarin, 6-amino- (CLAYTON), 
T., 1352. 
6- and 8-nitro-, and 3:6-dinitro- (CLAY- 
TON), T., 1397. 
1-p-Methyl-w-cyanomethylaminophenyl- 
2:4-dimethyl-3-hydroxymethyl-5- 
pyrazolone (FARBWERKE VORM. 
MEIstErR, Lucius, & BrRUNING), A., 
i, 340. 
4-Methyl-2:2-diethyl-7-¢sopropylindan- 
dione (FREUND and FLEISCHER), A., 
i, 491. . 
2-Methy1-1:3-dihydrobenzoxazine-4-one 
(Hicks), T., 1082; P., 91. 
8-Methyl-dihydropyrazoquinazolone, 6- 
amino-, and its derivatives (MI- 
CHAELIS, KruG, LEo, and ZIEsEL), A., 
i, 514. 
2-Methyl-3:4-dihydrozsoquinolinium, 
6:7-dihydroxy-, hydroxide, phenol- 
betaine, and other derivatives of 
(PymMAn), T., 276. 
4-Methyldiphenyl, 2’-benzoylamino- 
(v. Braun), A., i, 189, 880. 
N-Methyldiphenylamine hydriodide 
mercuri-iodide (BARNETT and 
SmILEgs), T., 984. 
o-sulphoxide (BARNETT and SMILEs), 
T., 188. 
chlorodinitro- (Pack and SMILEs), 
‘Rep SAR? 
S-Methyldiphenylamine-o-sulphonium 
iodide, mercuri-iodide (BARNETT and 
SmIzzs), T., 983. 

Methyleneacetone (FARBENFABRIKEN 
vorM. F. BAYER & Co.), A., i, 652. 
Methyleneadrenaline (SCHROETER), A., 

i, 431 
Methylenebis-2-imino-4-ketotetrahydro- 
thiophen (BENARY), A., i, 581. 
Methylene-blue (LANDAUER and WEIL), 
A., i, 202. 
as an indicator in iodometric titra- 
tions (SINNATT), A., ii, 747. 
Methylenechloroamine (Cross, BEVAN, 
and Bacon), T., 2404; P., 248, 
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Octa-, deca-, and dodeca-Methylene com- 
pounds, synthesis of aliplatic (Vv. 
Braun and Trtmp Er), A., i, 25. 

3:4-Methylenedioxybenzylidene-p- 
aminobenzoic acid (MaNcnor and 
Furtone), A., i, 34. 

3:4-Methylenedioxybenzylideneanth- 
ranilic acid (WoLF), A., i, 736. 

5-mp-Methylenedioxybenzylidene-3-y- 
cumyl-, and 3-isohexyl-rhodanic acids 
(Katuza), A., i, 130. 

B-Methylenedioxybenzylidene-a-rhod- 
aninepropionic acid (ANDREASCH), 
A., i, 695. 

3:4-Methylenedioxy-8-bromo-a-meth- 
oxyethylbenzene (MANNICH and 
JACOBSOHN), A., i, 413. 

5-3:4-Methylenedioxyphenyl-Ay-pent- 
enoic acid, B-amino-. See a-Hydro- 
piperic acid, B-amino-. 

Methylenedioxy-8-phenylpropionyl 
chloride, aB-dichloro-3:4-dichloro- 
(CLARKE), T., 896; P., 96. 

3:4-Methylenedioxyphenylisopropyl- 
amine (MANNICH and JACOBSOHN), 
A., i, 168, 

3:4-Methylenedioxystyryldihydrouracil 
(PosNER and RouHpE), A., i, 848. 

Methylene-di-o-tolyl-o-xylylenediam- 
ine (ScHOLTz and WoLFRUM), A.,i,772. 

Methylene ethers, action of sodium 
amalgam on (SALway), T., 2413; P., 
293. 

Methylenefluorene, amino-, and cyano- 
(WISLICENUs and Russ), A., i, 840. 
Methylene group, mobility of the hydro- 
gen atoms of (TrROGER and Lux), A., i, 

161. 

Methylenemethyl ethyl ketone (lar- 
BENFABRIKEN VORM. F. Bayer & 
Co.), A., i, 652. 

Methylethylacraldehyde, action . Grig- 
oo reagents on (BJELOUSS), A., i., 

06 
6-Methyl-5-ethyl-1:3:7:9-benztetrazole, 
4-hydroxy-, and its salts (BiLow and 
Haas), A., i, 80. 

3-Methyl-6-ethyldih ydropyrazoquin- 
azolone (MicHAELIs, Kruc, Lxo, and 
ZIESEL), A., i, 514. 

d-Methylethylhydantoin (Daxrn), A., 
i, 591. 

y-Methyl-a-ethylitaconic acid, and its 
anhydride (FIcHTER and OBLADEN), 
A., i, 87. 

ee (FICHTER 
and UBLADEN), A., i, 88. 

-Methyl-a- ethylparaconic acid (Ficu- 
TER and OBLADEN), A., i, 87, 

B-Methyl-a-ethyl-A«- pentenoic acid, its 
ethyl ester, bromide, and metallic salts 
(MaTscHUREVITSCH), A., i, 815. 
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2-Methyl-3-ethyl-4-quinazolone, 6- and 
7-acetylamino- (BOGERT, AMEND, and 
CHAMBERS), A., i, 895. 

4-Methyl-2-ethyl-1:2:3-triazole-5-carb- 
oxylic acid (OLIVERI-MANDALA), 
A., i, 441. 

a-4-Methyl-4-ethyltrimethylenedicarb- 
onimide (GHIGLIENO), A., i, 506. 

4-Methy1-4-ethyltrimethylenedicarbon- 
imide, a-3:5-dicyano-, a- and B-amides 
of, and their a (GHIGLIENO), A 
505. 

2-Methyl-6-ethylolpiperidine, and_ its 
derivatives (LOFFLER and REMMLER), 
A., i, 633. 

1-Methyl-2-ethylpyrrolidine, and __ its 
derivatives (LOFFLER and BoBILorr), 
A., i, 633. 


+) 1, 


3-Methyl-1-ethylpyrazole, 5-chloro-, 
ethiodide (MicHAELIS and LaAcn- 
witz), A., i, 641. 


Methylethyltrimethylene-aa-pyrrolid- 
ene-8f’-dicarboxylic acid, and its 
sodium hydrogen salt (GHIGLIENO), 
A., i, 505. 

B-Methyl-a-ethylvaleric acid, §-hydr- 
oxy-, and its ethyl ester and metallic 
salts (MATSCHUREVITSCH), A., i, 815. 

Methylfiuorone, 3-hydroxy-, and its 

derivatives (KEHRMANN and JONEs), 
A., i, 408. 

imino- (WISLICENUSand Rvss), A 
840. 

Methylfurfuraldehyde, hydroxy-, consti- 
tution of (BLANKSMA), A., i, 130. 

5-Methylfurfuraldehyde, w-hydroxy- 

(FENTON), A., i, 869. 

and its derivatives (ERDMANN), A 
i, 762. 

as the cause of some colour reactions 
of hexoses (ALBERDA VAN reg 
STEIN and BLANKsMA), A., i, 
762. 

1-Methylgeraniol (AUSTERWEIL and 
CocHIN), A., i, 687 

Methyleyclogeraniol (AUSTERWEIL and 
Cocuin), A., i, 687. 

Methylglucase, in beer yeast (BREssoN), 
A., i, 798. 

a-Methylglutaconanil 
PomME), A., i, 9. 

a-Methylglutaconic acids, cis- and trans- 
and their barium and calcium salts, 
and bromo- (FEIsT and Pommg), A., 
i, 9. 

a-Methylglutaconic anhydride, and its 
oe (FEIsT and Poms, A., 


ms 


(Frist and 


a- etiateteethinete. ya of 
(ZEIseL and Danrgk), A., 1, 92. 

2-Methylglyoxaline, 4:5-di-iodo-, and 
1:4:5-tri-iodo- (PAULY), A., i, 639. 
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4-(or 5-)Methylglyoxaline, bromo-, and 
dibromo-, and their salts (PYMAN), 
T;, 1086; F., 292. 

Methylguanidine, and its aurichloride 

and platinichloride (ScHENCK), A., 
i, 99. 
salts of, crystallography of (ScHWANT- 
KE), A., i, 545 
y-Methyl-45-heptadiene, and its dihy- 
drobromide (ABELMANN), A., i, 455. 
5-Methyl-Af5-heptadiene (BJELOUss), 
A., i, 706. 

y-Methylheptan-e-ol, and its acetate 
(GUERBET), A., i, 149. 

-Methylheptan-e-one, and its semicarb- 
azone (GUERBET), A., i, 149. 

-Methyl-A8-hepten-5-ol, and its chloride 
and acetyl derivative (ABELMANN), A., 
i, 455, 

5-Methyl-Ay-hepten-e-ol, and its acetate 
and chloride (BsgLouss), A., i, 
706. 

d-Methylheptylearbinol (HALLER and 
LassiEvR), A., i, 808 

-Methyl-Af5-hexadiene (ABELMANN), 
A., i, 455. 

1-Methy]-A?:4-hexadiene-3-0l-4-carboxy- 
lic acid, ethyl ester (K6tz), A., i, 
258. 

1-Methyl-A2:5-cyclohexadiene-3-ol-4- 
carboxylic acid, bromo-, ethyl ester 
(K6rz), A., i, 258. 
1-Methylcyc/ohexane, 3-amino-, 1-nitro-, 
3-nitro-, and derivatives (NAMETKIN), 
A., i, 880. 
1-Methylcyclohexane-3-carboxylic acid, 
4-bromo-, and 8:4-dibromo- (LUFF 
and PEerkIN), T., 2152. 
and 4-Methylcyc/ohexanethiol 

(SABATIER and MAILHE), A., i, 457. 

1-Methylcyclohexan-2-0l-3-carboxylic 
acid- (GARDNER, PERKIN, and War- 
son), T., 1766. 

di- and d-1-Methyleyclohexan-3-0l-4- 
carboxylic acids (GARDNER, PERKIN, 
and Watson), T., 1767. 

1-Methylcyclohexan-4-0l-3-carboxylic 
acid, and its ethyl ester (GARDNER, 
PERKIN, and Warson), T., 1770; 
oe 

1-Methylcyc/chexan-2-one, semicarb- 
azones of (NAMETKIN), A., i, 830. 

1-Methyl-4-cyclohexanone, 3:5-dioxi- 
mino-, and its dibenzoate, phenyl- 
hydrazone, semicarbazone and trioxime 
(Borscue), A., i, 179. 

1-Methylcyc/ohexan-2-one-3-carboxylic 
acid (GARDNER, PEKKIN, and War- 
son), T., 1765; P., 137. 
dl-1-Methylcyclohexan-3-one-carboxylic 
acid (GARDNER, PERKIN, and Wart- 
son), P., 187. 
XCVIII, 11. 


SUBJECTS. ii. 1897 


1-Methy1-3-cyclohexanone-4-carboxylic 
acid, 4-chloro- and 1-bromo-, ethyl 
esters (K6r1z), A., i, 259. 

dl- and d-1-Methylcyc/ohexan-3-one-4- 
carboxylic acids, and their ethyl 
esters (GARDNER, PERKIN, and WAT- 
aon), T., 1767 ; P., 187. 

1-Methylcyclvhexan-4-one-3-carboxylic 
acid (GARDNER, PERKIN, aud Wat- 
son), T., 1769; P., 187. 

y-Methylhexan-Sy5-triol, and its ¢ri- 
acetate (ABELMANN), A., i, 455. 

1-Methyl-A2-cyclohexene-3-acetic acid, 
and its nitrile, and a-cyano- and its 
ethyl ester(HARDING and Haworrts), 
T., 494. 

Methylcyclohexenecarboxylic acid 
(GARDNER, PERKIN, and Warsow), P., 
137. 

d-1-Methy]-A!-cyclohexene-8-carboxylic 
acid, and its ethyl ester (PERKIN), 
P., 97. 

dl., d-, and 1-1-Methyl-A5-cyclohexene-8- 
carboxylic acids, and their ethyl 
esters, and calcium salt of the former 
(PERKIN), T., 2138, 2140, 2142. 

dl-1-Methyl-A4-cyclohexene-3-carboxyl- 
ic acid, ethyl ester (PERKIN), T., 
2146. 

a-1-Methyl-A2-cyclohexene-3-propionic 
acid, and its nitrile, and a-cyano-, 
and its methyl ester (HARDING and 
Haworrs), 'I'., 496. 

y-Methyl-A£-hexen-5-ol, and its acetate 
and chloride (ABELMANN), A., i, 
455. 

5-Methyl-A2-cyclohexenone, and its 
semicarbazone (KéTz and GRETHE), 
A, i, 26. 

4-Methyl-A‘-cyclohexen-2-one-1-carb- 
oxylic acid, and its ethyl ester (K6rz 
and GRETHE), A.,i, 25 ; (K6Tz), A., i, 
258. 

Methylcyc/ohexenylglycidic acid, ethyl 
ester (DarzENS and Rost), A., i, 
856. 

1-Methylcyclohexyl methyl ketone, 4- 
hydroxy-, and its oxime and semi- 
carbazone (WALLACH), A., i, 569. 

Methylhydrazine, nitroso-, and its 
benzoyl derivative (THIELE), A., i, 
888. 

1-Methyl-1-hydrindone, and its phenyl- 
hydrazone and semicarbazone 
(MiTcHFLL and THoRPE), T., 2275. 

2-Methyl-1-hydrindone-2-carboxylic 
acid, ethyl ester, and its semicarb- 
azone (MITCHELL and THoRPs), T., 
2274. 

Methyl hydroxyethyl ketone, and its 
acetate (FARBENFABRIKEN VORM. F. 
BayEr & Co.), A., i, 706. 
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a-Methyl-y-hydroxy‘sopropyladipic acid, 
cis- and trans- lactones of (PERKIN), 
T., 2144, 

+-Methyl-a-hydroxyzsopropyl-a-isobutyl- 
valeric acid (FrREYLON), A., i, 359. 

-Methyl-a-hydroxymethyl-a-isobutyl- 
valeric acid, and methyl and ethyl 
esters (FREYLON), A., i, 359. 

Methyl 8-hydroxyisopropyl ketone 
(FARBENFABRIKEN VORM. F, BayER 
& Co.), A., 1, 706. 

5-Methyl-8-hydroxy-1:2:3:4-tetrahydro- 
acridine, and its sulphate (Borscue, 
ScuMIpDT, TIEDTKE, and Rorrs!lEPER), 
A., i, 881. 

1-Methyliminopyrine. See 1:2:3-Trime- 
thylpyrazole, 2:5-imino-. 

Methyliminothiolcarbonic acid, <ime- 
thyl, and methyl ethyl esters of, and 
their picrates (DELEPINE), A., i, 
613. 

2-Methylindole perchlorate (HOFMANN, 
METZLER, and Hopotp), A., i, 
370. 

3-Methylindole. See Scatole. 

Methyl-d-lyxonic acid, a-hydroxy-, salts 

and derivatives of (NEF and 


Lucas), A., i, 714. 
brucine and quinine salts and 
phenylhydrazide (SpozHR), A., 
1, 221. 
B- eeeatienie acid, synthesis of 
(LuTz), A., i, 230. 


Methylmalonylbishydrazoneacetoacetic 
acid, ethyl ester (BiLow and BozeEn- 
HARDT), A., i, 103. 

5-Methyl-2-methylenecoumaran, 
1:1:4:6-tetrabromo- (FRIES and VOLK), 
A., i, 333. 

5-Methyl-2-methylenecoumaran-1-one, 
4:6-dibromo-, and its methyl ester 
(Frigs and Vo.tk), A., i, 333. 

Methylmorphimethine, chloro-, trans- 
formation of, into the quaternary salts 
of acyclic base from phenanthrene 
(PscHorR and DICKHAUSER), A., i, 
425. 

8-Methylnaphthacoumarin, dibromide, 
and bromo-, and nitro - derivatives 
(BacovEscv), A., i, 406. 

2-Methylyerinaphthoxazole, 6:7:9-tri- 
chloro- (FICHTER and KUHNEL), A., 
i, 107. 

5-Methyl-8-2-naphthylthiosemicarbaz- 
+ aera and REINHARDT), A., 
i, 7 

m-Methylnitrosoaminobenzoic acid, and 
its “iy ester (HoUBEN and Bras- 
SERT), A., i, 170. 


6-Methylnitrosoamino-m-toluic acid 
(HousEN, ScHOTTMULLER, and 
Freunp), A., i, 35, 
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Methylnitrolic acid, cyano- (STEINKOPF, 
BoHRMANN, GRUNupp, KIRcHHOFF, 
JURGENS, and BeNEDEK), ; oe * 
306. 

a-Methylnonylcarbinol 
LASSIEUR), A., i, 808. 

Methylnoroxyberberine and _ bromo., 
and their acetyl derivatives (FALTIS), 
A., i, 699. 

Methyloctanal, and its copper derivative 
(CouTURIER), A., i, 299. 

p-Methylolcinnamic acid (EINHORN and 
GOTTLER), A., i, 113. 

Methyl-orange, colour changes of, in 
acid solution (T1zArD), T., 2477; 
P., 225. 

+-Methylparaconic-a-acetic acid, and 
its ethyl ester (FICHTER and Prost), 
A., i, 217. 

N-Methylpavine, and its salts (PYMAN 
and REYNOLDs), T., 1324; P., 180. 
n-Methylpentadecan-:-one, and its semi- 

carbazone (GUERBET), A., i, 454. 
y-Methyl-45-pentadiene (ABELMANN), 
A., i, 455. 

Y- Methylpentane, aBrys- rs and 
dihydrobromide (ABELMANN), A 
455. 

-Methylpentane-875-triol, and __ its 
triacetyl derivative (ABELMANN), A 
i, 454, 

+-Methyl-Af-pentene-5-0l, and its 
chloride and acetate (ABELMANN), A 
i, 454. 

8-Methyl-As- and -Af-pentenoic acids 
(FICHTER and GIsIGER), A., i, 88. 

Methylpentosans and pentosans, in seeds 
(BORGHESANI), A., ii, 532. 

S- -Methylphenazothionium hydroxide, 
hydrochloride and __platinichloride 
(BARNETT and Sm1LEs), T., 986. 

N- Methylphenylazothionium, platini- 
chloride and dinitro-, hydrate of 
(BARNETT and SmIxgs), T., 189. 

3-Methyl-6- -phenyldihydropyrazoquin- 
azolone (MicHAELIs, Krug, Lo, and 
ZIESEL), A., i, 514. 

Methylphloroglucinol, trithio-, and its 
derivatives (PoLLAK and TucAKovICc), 
A., i, 734. 

Methyl y-phthaliminopropyl sulphide 
(SCHNEIDER), A., i, 659 

2-Methylpiperidyl-6-acetic acid, and its 
derivatives (LOFFLER and REMMLER), 


(HALLER and 


 & 


*e 


A., i, 634. 

a-Methyl-3’-isopropyladipic acid, a- 
hydroxy- (ScHIMMEL & Co.), A., i, 
758. 


1-Methyl- 4 -isopropyl-3-allylcyc/ohexan- 
3-ol (RYscHENKO), A., i, 181. 
ot itaeemnaanen (Lux), A., i 
45, 
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Methylisopropyldiphenamic acids (Lux), 
A., i, 239. 


Methylisopropyldiphenic acid, diamide, 
nitrile, nitrile-chloride and_nitrile- 
amide (Lux), A., i, 239. 

Methylisopropyldiphenimide (Lux), A., 


4, 4 

3’-Methyl-4-csopropyldipheny]l, 2:2’- 
diamino-, and its derivatives (Lux), 
A., i, 745. 

a-Methylpropyl ethyl ketone, £- 
hydroxy- (BLAISE and HERMAN), A., 
i, 535. 

p-Methylpropyleyc/ohexane (hexahydr- 
ocymene), synthesis of (SMIRNOFF), A., 
i, 104. 

Methyl propyl ketone, condensation of 
cuminaldehyde with (WARUNIS and 
Lexos), A., i, 269. 

Methyl propyl ketonesemicarbazone, 
oximino-, and its acetyl derivative 
(KupE and KEsstEr), A., i, 94. 

Methyl¢sopropy] ketone, a-naphthylhydr- 
azone of (ZANGERLE), A., 1, 480. 

Methylpropylphenol (HENDERSON and 
Boyp), T., 1669. 

1-Methyl-2-propylpyrrolidine, and its 
derivatives (LOF¥LER and FREYTAG), 
A., i, 632. 

2-Methyl-3-n-propyl-4-quinazolone,  6- 
and 7-acetylamino- (BoGERT, AMEND, 
and CHAMBERS), A., i, 895. 

Methylprunol (PowER and Moore), T., 
1106. 

a-, B-, and y-3-Methylpyrazo‘socoumar- 
azone, and 4-bromo-, and 4-iodo- 
(MIcHAELIS, Kruc, LEo, and ZIESEL), 
A., i, 513. 

3-Methylpyrazo‘socoumarazone-4-carb- 
oxylic acid (MICHAELIS and LEo), A., 
i, 515. 

3-Methylpyrazole, 5-chloro-, 4:5-di- 

chloro-, and 5-chloro-4-bromo-, and 
its perbromide (MICHAELIS and 
LacHwitz), A., i, 641. 

4-amino-5-hydroxy-, and 4-nitro-5- 
hydroxy-, salts and derivatives of 
(BiiLow, Haas, and SCHMACHTEN- 
BERG), A., i, 903. 

8-Methylpyrazole-l-acetic acid, 5- 
chloro-, and its salts and derivatives, 
and 5-chloro-4-bromo- (MICHAELIS 
and Scumipt), A., i, 640. 

3-Methylpyrazole-l-carboxylic acid, 5- 
chloro-, ethyl ester (MICHAELIS and 
ScumiptT), A., i, 640. 

3-Methylpyrazole-1-propionic acid, 5- 
chloro-, and its salts and derivatives, 
and 5-chloro-4-bromo- (MICHAELIs and 
Scumipt), A., i, 640. 

3-Methylpyrazolone, _5-chloro-4-iodo- 

(MicHAELIS and LACHWIT2), A., i, 641. 
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8-Methylpyrazoquinazoline, 7-chloro-, 
4:7-dichloro-, and 7-hydroxy-, and its 
silver salt and _ chloro-derivative 
(MicHAELIs, Kruc, LEo, and ZIEsEL), 
A., i, 518. 
Methylpyridinium 
(ScHoLTz), A., i, 96. 
Methylpyridonium picrate (ToTANI and 
HosHiAl), A., i, 696. 
6-Methyl-2-pyrone-3:5-dicarboxylic 
acid, ethyl ester, conversion of, into 
methyltrimesic acid (StmoNnsEN), T., 
1910 ; P., 200. 
2-Methylpyrrolidine, synthesis of (v. 
Braun), A., i, 819. 
2-Methyl-4-quinazolone, 6-and 7-acetyl- 
amino-, 3:7-diacetylamino-, 6-amino-, 
3:7-diamino-, 3-amino-6- and 7-acetyl- 
amino-, bromo-7-acetylamino-, and 7- 
amino-, 7-cyano-, 7-formylamino-, 7- 
hydroxy-, dinitro-7-acetylamino-, 7- 
propionylamino-, and their derivatives 
(BocERT, AMEND, and CHAMBERS), A., 
i, 894. 
8-Methyl-4-quinazoline-2-carboxy- 
methylamide (BocERT and GoRTNER), 
A., i, 284. 
2-Methy1-4-quinazolonyl-3:7’-(2’- 
methyl-4’- quinazolone), 7-acetyl- 
amino- (BOGERT, AMEND, and 
CHAMBERS), A., i, 895. 
2-Methylquinoline (qwinaldine) hydro- 
chloride and mercurichloride (HELLER 
and TiscHNER), A., i, 596. 
6-Methylquinoline, 5-bromo-8-nitro-, 
and its platinichloride (KUNCKELL), 
A., i, 507. 
7-hydroxy-, and 7-cyano- (EDINGER 
and BUHLER), A., i, 64. 
1-Methylisoquinoline, and _ its salts 
(Pictet and GAms), A., i, 774. 
Methyl-red, colour changes of, in acid 
solution (T1zarRD), T., 2477; P., 
225. 
4-Methylsalicylaldehyde, 5-nitro-, and 
its oxime and phenylhydrazone (CLay- 
TON), T., 1406. 
4-Methylsalicylaldehyde, 3-nitro- (CLAyY- 
Ton), T., 1405. 
4-Methylsalicylic acid, 5-nitro- (CLAyY- 
Ton), T., 1402. 
p-Methylstyryl nonyl ketone (ScHOLTz 
and MEYER), A., 1, 562. 
Methylsuccinic anhydride, rate of 
hydration of (Riverr and Sip¢wIck), 
T., 1677; P., 200. 
Methylsulphonepropionic acid (SCHNEI- 
DER), A., i, 660 
-Methylsulphonepropylphenylthio- 
carbamide (SCHNEIDER), A., i, 660. 
-Methylsulphonepropylthiocarbamide 
(SCHNEIDER), A., i, 660. 
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Methylsulphoxylic acid, amino-, sodium 


salt (CHEMISCHE FABRIK 
HEYDEN), A., i, 229. 


Methylsulphurous acid, amino-, sodium 


VON 


salt (CHEMISCHE FABRIK VON 
HEyYpEN), A., i, 229. 
hydroxylamino- (Binz and Marx), 


A., i, 728. 
d-2- and 3-Methyltetrahydroacridine, 
and their salts (BorscHE, SCHMIDT, 
TIEDTKE, and Rorvrsierer), A., i, 
884. 

d-2- and 3-Methyl-1:2:3:4-tetrahydro- 
acridine-5-carboxylic acid (BorscH2, 
ScHMIDT, TIEDTKE, and RorrsiEPER), 
A., i, 884. 

4-Methyltetrahydroglyoxaline, 2-imino- 
(propyleneguanidine), platinichloride 
and aurichloride (ScHENcK), A., i, 
100. 

3-Methyl-1:2:3:4-tetrahydrophenazine, | - 
oximino- (BorscHe), A., i, 179. 

1-Methyltetrahydroquinazoline-2:4- 
dione, 3-amino- (KUNCKELL), A., i, 
439. 

1-Methyltetrahydroquinazoline-2:4- 
dione, acetylamino- (KUNCKELL), A., 
i, 439. 

2-Methyltetrahydroquinoline (tetra- 
hydroquinaldine), racemic, resolution 
of (PorE and Reap), T., 2199; P., 
251. 

d- and /-2-Methyltetrahydroquinoline 
and their hydrochlorides (Porz and 
Reap), T., 2203. 

2-Methyltetrahydrotsoquinoline, 6:7-di- 
hydroxy-, and its hydrochloride and 
picrate (PyMAN), T., 275. 


2-Methyltetrahydroquinolineazole,  8- 


bromo-, and its hydrochloride and 
platinichloride (KuNCKELL), A., i, 
507. 


8-Methyltetramethylenediamine, prepar- 
ation 4 OE NEE OE vorm. F. 
BAYER & Co.), A., i, 303. 

B-Methylthiocodide and its methiodide 
(PscHorrR and Krecu), A., i., 
422. 

Methyl-7- —-¢ e;?e “epee 
(SCHNEIDER), A., i, 659. 

N- -Methylthiodiphenylamine mercuri- 
iodide (BARNETT and SmiLzs), T., 
985. 

chloro- (PAGE and Smiuzs), T., 1116. 

Methylthioglycollphenyl- phenyl- 


methyl- and  p-tolyl-hydrazides 
(FRERICHS and F®OrsTER), A., i, 
192. 


o-Methylthiolbenzoic acid (HiNsBERG), 
-» i, 260 

Methylthiolearbonic acid, methyl ester 

(DELEPINE), A., i, 613. 
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5-Methylthiol-1:3-dimethylpyrazole, and 
its derivatives (MICHAELIS and Lacu- 
witTz), A., i, 642. 
6-Methylthiol-5-methyl- and 3:5-di- 
methyl-pyrimidones (WHEELER, Mc- 
FARLAND, and Storey), A., i, 139. 
4-Methylthionaphthen, 2-hydroxy- 
(BADISCHE ANILIN- & Sopa-Fasrik), 
A;, i, 764. 
5-Methylthionaphthenquinone-p-di- 
methylamino-2-anil (PUMMERER), A., 
i, 510. 
4-Methylthiophen-5-carboxylic acid, 3- 
hydroxy- (HINsBERG), A., i, 335. 
4-Methylthiophen-2:5-dicarboxylic acid, 


3-hydroxy-, ethyl hydrogen ester 
(HrinsBErG), A., i, 335. 
Methylthioxanthone (DAvIs and 


SMILgs), T., 1297; P., 174. 

2-Methylthioxanthone (Mayer), A., i, 
261. 

1-Methyl-1:2:3-triazole,and its ~~ 
ide (DimrorH and FeEstTErR), A., i, 
645. 

Methyltriazomalonic acid, and its ethyl 
ester and amide (ForstER and MUt- 
LEE), T., 181; P.,. 4. 

2-Methyl-1:3-triazo-7:0’-pyrimidine. See 
2-Methyl-1:3:7:9-benztetrazole. 

Methyltrimesic acid, formation of, 
oxidation of, and its salts and esters 
(StmonsEn), T., 1910; P., 200. 

Methyltripropylammonium ferrichloride 
(ScuHoutz), A., i, 96. 

N-Methyltyrosine (FRIEDMANN 
GUTMANN), A., i, 741. 

Methylurethane, bromoacetylamino-, 
chloroacetylamino-, and iodoacetyl- 
amino- (CURTIUS and CALLAN), A., i, 
789. 

Methyluric acid glycol (BiLrz and 
Kress), A., i, 526. 

8-Methyl-n- valeric acid, a-bromo-, ethyl 
ester (FICHTER and GisIGER), A., i, 88. 

y-Methylvaleric acid, ketonic ester, and 
its semicarbazone (FREYLON), A., i, 
358. 

a-Methylisovaleric acid, bromo-a-hydr- 
oxy-, and 8-chloro-a- -hydroxy-, ethyl 
esters (DARZENS), A., i, 460. 

2-Methyl-6- -vinylpiperidine, and its 
derivatives (LOFFLER and REMMLER), 
A., i, 633. 

3- -Methylxanthine- -8-carboxylic acid, 
and -8-acetic acid ey ae ABRIKEN 
vorM. F. BAYER & Co.), A., i, 78. 

Micas, formation of, in arable soils 
(BIéLER-CHATELAN), A., ii, 535. 

Microchemical analysis. See under 
Analysis. 

Microchemical studies (BoLLAND), A 


~ 


ii, 748 


and 


INDEX OF 


Micrococcus prodigiosus, aa gy of 
gelatin by (MESERNITZKY), A., ii, 
1097. 

Micro-distilling apparatus (GAWALOW- 
SKI), A., ii, 1038. 

Micro-organisms, co-operation of, in the 
utilisation of insoluble phosphates of 
the soil by higher plants (DE Grazia), 


A., ii, 436. 
Microtome sections, incineration of 
(LIESEGANG), A., ii, 1085. 


Mildew, prevention of, by copper oxy- 
chloride (CHUARD), A., li, 448. 

Milk, action of heat on (RENSHAW and 

Wars), A., ii, 326. 

coagulation of, by ferments (MEYER ; 
GERBER), A., ii, 527; (GERBER), 
A., ii, 633. 

electrical conductivity of, and the use 
of this constant in the detection of 
impurities (BINAGHI), A., ii, 1123. 

reducing properties of (ROSENTHALER), 
A., ii, 1089. 

and milk proteins, biological differen- 
tiation of (KOLLMEYER), A., ii, 
633. 

presence of thiocyanates in, and their 
origin (DE ST@cKLIN and CROCHE- 
TELLE), A., ii, 634. 

enzymes of (WOHLGEMUTH 
Srricn), A., ii, 633. 

aneroxydase and catalase in (BorDAS 
and ToupLalN), A., ii, 57; (Sar- 
THOU), A., ii, 57, 226, 326. 

human, partition of nitrogen 
(FrEHN), A., ii, 429. 

from cows fed on pasture manured 
with phosphates and potash (GoLp- 
ING and PAINE), A., ii, 646. 

curdled, reactions of, due to the 
colloidal state (BorpAs and Tov- 
PLAIN), A., ii, 227. 

detection of boric acid in (GAUVky), 
A., ii, 156. 

apparatus for the estimation of carbon 
dioxide in (BARILLE), A., ii, 74. 

estimation of diastase in (KoNING 
vaN Haarst), A., ii, 667. 

estimation of the freshness of 
(SartHov), A., ii, 667. 

——— of proteins in (WEYL), A., 
i, 287. 

Mineral, with optical scroll structure in 
holocrystalline phosphorites from 
Quercy (Lacrorx), A., ii, 622. 

new, from the iron mines near Segré 
(Lacrorx), A., ii, 783. 

oils. See Oils, mineral. 

waters. See under Water. 

Minerals, triboluminescence of (LINDE- 
NER), A., ii, 1019. 

helium in (Prutti), A., ii, 677, 767. 


and 


in 
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Minerals, action of carbon tetrachloride 
vapour on (CAMBOULIVEs), A., ii, 
202 ; (JANNASCH), A., ii, 1076. 

formed by the combustion of pyritous 
shales in Midlothian (SHAND), A., 
ii, 781. 

from Croatia (TUGAN), A., ii, 966, 

from Hall, Tyrol (G6rcGEyY), A., ii, 
309. 

from the pegmatites of Madagascar 
(Dupakc, SABOT, and WUNDER), 
A., ii, 221; (Lacrorx), A., ii, 307. 

from the Radauthal, Harz (FRomMg), 
A., ii, 314. 

from Ruwenzori (CoLOMBA), 
967. 

Sardinian (SERRA), 

manganese, from 
(HoFMANN and SLAvik), A., ii, 314. 

mercury, from Terlingua, Texas 
(HILLEBRAND and SCHALLER), A., 
ii, 306. 

radioactive. 
chemistry. 

Mineralogy of Franklin Furnace, New 

Jersey (PALACHE), A., ii, 219. 

Minervite, from Réunion (LAcrorx), A 

ii, 308. 
Mirror, antique glass (DAFERT and 
MIKLAUvzZ), A., ii, 955, 

Mixtures of constant boiling point and 
maximum vapour pressure (GADAS- 
KIN and MAKOVETZKI; MAko- 
VETZKI), A., ii, 101. 

of enantiomorphous substances, dis- 
tillation of (Evans), T., 2233; P., 
251. 
binary, relation between density and 
refractive index in (SCHWERS), 
A., ii, 913. 
and concentrated solutions (PATTER- 
son), A., ii, 107 ; (DoLEZALEK), 
A., ii, 184. 
variation of density of, with temper- 
ature (ScHWERS), A., ii, 1039. 
crystallisation temperatures of 
(Baup and Gay), A., ii, 689. 
theoretical cooling curves of (REN- 
GADE), A., ii, 16, 17. 
vapour-pressure curves of (BosE; 
TSAKALOTOS), A., ii, 266; (VAN 
LAAR), A., ii, 583. 
liquefied gases (STEELE and 
BacsTeR), T., 2607; P., 253. 
solidification of, of saturated mono- 
basic fatty acids and water 
(BALLO), A., i, 355. 
of organic substances, Traube’s 
molecular volume method applied 
to (ATKINS), P., 337. 
gaseous, freezing points of (BAUME and 
PERROT), A., ii, 825, 


A., ii, 


A., ii, 48. 
Veitsch, Styria 


See. under  Photo- 


of 


ee 
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Mizzonite, from Cape d’Arco (MANASSE), 

A., ii, 967. 

Molecular complexity of amides in 
various solvents (MELDRUM and 
TURNER), T., 1805; P., 213. 

complexity, in the liquid state, of 


tervalent nitrogen compounds 
(TuRNER and Merry), T., 2069; 
P., 220. 


complexity, in the liquid state, of 
amines, nitriles, and amides 
(ToRNER and Merry), P., 128. 

compounds in binary organic systems 
(WroczynskI and GuysE), A., ii, 
699. 

compounds as preliminary products 
in condensations (SCHMIDLIN and 
Lane), A., i, 836. 

constitution and odour, relation 
between (AUSTERWEIL and CocHIN), 
A., i, 572, 687. 

diameters (SUTHERLAND), A., ii, 
116. 

orientation, theory of (CoTTON and 
Mouton), A., ii, 368. 

rearrangements (Noyrs), A., ii, 27. 
of carbon compounds (DERICK), A., 

i, 805. 

refraction. See under Photochemistry. 

symmetry, new method for determin- 
ing (CoHEN and MArRsHALL), T., 
328; P., 24. 

volumes. See Volumes, molecular. 

Molecule, shape of the (KLEEMAN), A., 
ii, 840. 

radius of the sphere of action of a 
(KLEEMAN), A., ii, 600. 

Molecules, the real existence of (PERRIN), 
A., ii, 493. 

proof of the existence of (SVEDBERG 
and PIHLBLAD), A., ii, 946. 

and atoms, the nature of the force of 
attraction between (KLEEMAN), A., 
ii, 493. 

dissolved, proof of the movements of 
(SVEDBERG), A., ii, 1047. 

Molybdenum, anodic behaviour of 
(KuESSNER), A., ii, 927. 

ozo-salts of (MAzzUCCHELLI and 
ZANGRILLI), A., i, 708. 

Molybdenum alloys, with iron, estima- 

tion of carbon and sulphur in (MULLER 

and DIETHELM), A., ii, 1110. 

Molybdenum carbonyl (Monp, HirtTz, 
and Cowap), T., 809; P., 67. 

dichloride (RosENHEIM and Kony), 
A., ii, 300. 

oxide, heat of formation of, and heat 
of combination of, with sodium 
oxide (MrxTER), A., ii, 585. 

oxide, blue, solutions of (DUMANSKI), 

A., ii, 716. 


INDEX OF 
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Molybdenum :— 


Molybdic acid and tungstic acid, col- 
loidal, mutual influence of (W6HLER 
and ENGELs), A., ii, 871. 

Hydromolybdicyanic acid (RosgEn- 
HEIM, GARFUNKEL, and Kony), 
A., i, 102 


Molybdenum cyanides (RosENHEIM), A., 


i, 232. 
double cyanides of, with manganese, 
sodium,  silverammine, nickel- 


ammine, and pyridinium (RosEn- 
HEIM, GARFUNKEL, and Kony), 
A., i, 102. 


Molybdenum, estimation of, by means of 


silver (PERKINS), A., ii, 659. 
estimation of, in calcium molybdate 

(TRAUTMANN), A., ii, 1114. 
estimation of sulphur in, and in its 

iron alloys (TRAUTMANN),A., ii, 543. 


Molybdic acid. See under Molybdenum. 
Monazite, estimation of thorium in 


(MincAye), A., ii, 78 ; (MEYER and 
SPETER), A., ii, 459. 

volumetric estimation of cerium in 
(MeTzcER and HEIDELBERGER), 
A., ii, 656. 


Monodora grandiflora, vegetable oil from 


the seeds of (LEIMBACH), A., i, 186. 


8-Monolaurin (Grin), A., i, 356. 
8-Monopalmitin (Grtn), A., i, 356. 


Monoperphosphoric acid. See under 
Phosphorus. 
Moor water. See under Water. 


Morphine, production of a volatile arom- 


atic substance from solutions of 
salts of (REICHARD), A., i, 187. 
behaviour of, in the frog (FRENKEL), 
A., ii, 1095. 
excretion of, under the influence ot 
intestinal irritants (McCruUDDEN), 
A., ii, 528. 
poisoning, resistance of rats to (OLDs), 
A., ii, 797 
esters, preparation of (RIEDEL), A., i, 
765. 
perchlorate (HorMANN, Rotu, Ho6- 
BOLD, and METzLER), A., i, 819. 
detection of, in organs (JORGENSEN), 
A., ii, 763. 
estimation of (WINTERSTEIN), A., ii, 
363; (GOTTLIEB; VAN DER 
WIELEN), A., ii, 558. 
in opium (FRERICcHS), A., ii, 82. 
in cases of poisoning (SANGER and 
BovenurTon), A., ii, 763. 


Morphine series (PscHork and RoLLEt7), 


A., i, 419; (Pscuorr), A., i, 421, 
423; (PscHorr and Hoppe), A., i, 
423 ; (PscHorR and ZEIDLER), A., i, 
425; (PscHorrR and DIcCKHAUSER), 
A., i, 425. 
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Morphological studies of benzene deriva- 
tives (ARMSTRONG), T., 1578; P., 139; 
(CoLGATE and Ropp), T., 1585; P., 
139. 

Morphothebaine, constitution of 
(PscHorr), A., i, 423. 

Morphotropic relations between corre- 
sponding compounds of silicon and 
carbon (JERUSALEM), T., 2190; P., 
249. 

Mosesite, from Terlingua, Texas (CAN- 
FIELD, HILLEBRAND, and SCHALLER), 
A., ii, 965. 

Mosla japonica, oil from (SCHIMMEL & 
Co.), A., i, 328. 

Motoisomerides, ie of (CRYMBLE, 
SrEwaRrt, and Wricurt), A., ii, 470. 

Moulds, catalase of (Dox), A., ii, 1099. 
metabolism of (RAVENNA and PIGHINI ; 

Dox), A., ii, 994. 

Mowric acid (Moorr, Sowron, BAKER- 
Youne, and WEBSTER), A., ii, 228. 
Mowrin, sapo-glucoside from Mowrah 
seeds (Moorg, Sowron, BAKER- 

Younec, and WEssTER), A., ii, 228. 

Mucilages, importance of, in the germ- 
ination of seeds (RAVENNA and 
ZAMORANI), A., ii, 991. 

Mucoids, iodo- (MEYER), A., i, 209. 

Muconolactone, y-hydroxy- (NeF and 
Lucas), A., i, 714 

Multiple proportions, law of, experi- 
mental illustration of the (KAsTLE), 
A., ii, 600. 

Mummies, inorganic constituents of two 
Egyptian (Haas), A., ii, 57. 

Muscarine, influence of, on the electro- 
cardiogram (STRAUB), A., ii, 434. 

Muscle, heat production of (HILL), A., 

ii, 730. 

chemical stimulation of (Rosst), A., 
ii, 730. 

absorption of oxygen by (‘THUNRERG), 
A., ii, 323. 

rate of action of drugs on (VELEY and 
WALLER), A., ii, 331. 

action of organic acids, nicotine 
curarine, and other bases on (VELEY 
and WALLER), A., ii, 524. 

action of cinchona alkaloids on (VELEY 
and WALLER), A., ii, 55. 

influence of the pancreas on the 
glycolytic power of (Simpson), A., ii, 
225. 


in tonus and rigor, formation of 
creatine in (PEKELHARING and VAN 
HooGEenuvuyZe), A., ii, 324; (VAN 
HoocEnuvyze), A., ii, 428. 

creatininein (SHAFFER and REINOSO), 
A., ii, 731. 

enzymes of (RANSOM), A., ii, 524. 

extractives of (SKwoRzOFF), A., ii, 879, 
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Muscle, excised, survival of an, under 
aseptic condition (MINES), A.,ii,523. 
of fish. See Fish. 
frog’s, water rigor in (MEIGs), A., ii, 
55. 
action of nicotine and curare on 
(LANGLEY), A., ii, 797. 
toxic action of butyric and hydroxy- 
butyric acids on (Karozac), A., 
ii, 434. 
isolated, toxic actions of compounds 
on (VELEY), A., ii, 979. 
effect of theobromine and caffeine 
on (VELEY and WALLER), A., ii, 
. 986. 
smooth, investigations on (FIENGA; 
Buc iA), A., ii, 630. 
chemical excitation and paralysis of, 
in invertebrates (HOFMANN), A., 
ii, 523. : 
striated, effects of distilled water and 
solutions on the weight and length 
of (Mrias), A., ii, 524. 

Muscovite from Biauchaud (Puy-de- 
Déme) (BARBIER and GONNARD), 
A., ii, 418. 

Muscular rigor and protein coagulation, 
the relation between (Ross), A., ii, 
730. 

Muscular work, after effect of, on meta- 

bolism (JAQUET), A., ii, 519. 

effect of oxygen inhalation on (HILL 
and MACKENZIE), A., ii, 316; 
(Hitt and Fiack), A., ii, 724. 

Mushroom, an indole-yielding plant 
(Lowy), A., ii, 441. 

Mushrooms, a test for (Lowy), A., ii, 
168. 

Mussels, fresh-water, manganese in 
(BRADLEY), A., ii, 731. 

Myrica Gale, oil from (RoursE-BERT- 
RAND-Fits, Dupont, and LABAUNE), 
A., i, 756. 

Myrticolorin, osyritrin, violaquercitrin 
and rutin, identity of (PERKIN), T., 
R776; F., Sie. 

Myrtle oil (ScH1mMEL & Co.), A., i, 328. 


N. 


Naphtha, determination of the source of 
(CHERCHEFFSKY), A., ii, 660. 
from Santa Clara, Cuba (RICHARDSON 
and MACKENZIE), A., ii, 509. 
decomposition of, in presence of a 
catalyst (v. OSTROMISSLENSKY and 
BURSCHANADZE), A., i, 309. 
Naphthabisthioxanthone (Davis and 
Smiigs), T., 1298; P., 174. 
mesoNaphthadianthrone (SCHOLL, MANs- 
FELD, and PoTsCHIWAUSCHEG), A.,, i, 
495, 


= 
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isoNaphthafluoren (THIELE and Wans- 
CHEIDT), A., i, 832. 
isoNaphthafluorenol, and its derivatives 
(THIELE and WANSCHEIDT), A., i, 831. 
isoNaphthafluorenone, oxime of (THIELE 
and WANSCHEIDT), A., i, 831. 
Naphthalene, absorption spectrum of 
(Homer and Purvis), T., 280; P., 5. 
vapour pressure of (BARKER), A., ii, 
185 


ethyl ether, and anthraquinone, critical 
phenomena of the system (PRINS), 
A., ii, 1050. 
the Friedel-Crafts’ reaction applied to 
(Homer), T., 1141; P., 11. 
Naphthalene, 1:4-dicyano-2:3-dihydroxy- 
(Hinssere), A., i, 486. 
1:8-di-iodo- (ScHOLL, SEER,and WEIT- 
ZENBOCK), A., i, 616. 
5-a-Naphthaleneazo-8-hydroxyquinol- 
ine, and its hydrochloride and sodium 
salt (Fox), T., 1345. 
4-B-Naphthaleneazo-1-phenyl-3-fury]- 
5-pyrazolone, and its salts (TorREY 
and ZANETTI), A., i, 893. 
Naphthalene-2:7-bisdiazonium salts 
(MorGAN and MIcKLETHWaIT), T., 
2558; P., 293. 
Naphthalene-4-diazonium, _benzoy!-1- 
amino-, azide of (MorGAN and 
Couzens), T., 1697. 
8-Naphthalenesulphonomethylamide, 
nitroso- (FARBENFABRIKEN VORM. F. 
BayErR & Co.), A., i, 726. 
Naphthalenesulphonylglycinamide(Brr- 
GELL and v. WULFING), A., i, 304. 
B-Naphthalenesulphonylglycyl-/-tyro- 
sine (ABDERHALDEN aud Funk), A., i, 
320. 
N-f-Naphthalenesulphonyltyrosine, 
sodium salt and ethyl ester (ABDER- 
HALDEN and Funk), A., i, 320. 
O-8-Naphthalenesulphonyltyrosine 
hydrochloride and ester hydrochloride 
(ABDERHALDEN and Funk), A., i, 
320. 
Naphthaphenanthrenecarboxylamide, 
cyano- (HINSBERG), A., i, 486. 
Naphthaphenazine, 7-amino- and 9- 
hydroxy-, and their derivatives (ULL- 
MANN and HErsiEr), A., i, 74. 
Naphthaphenazine-5-carboxylic acid, 
and its sodium salt (ULLMANN and 
HEISLER), A., i, 74. 
Naphthaphenazine-8-sulphonic acid, 
and its barium salt (ULLMANN and 
HeEI=LEr), A., i, 74. 
a-Naphthaquinone, aminoanilides and 
dianilides of (MILLER and SMIRNOFF), 
A., i, 121. 
8-Naphthaquinone, oxidation of (RoBIn- 
aon), A., i, 270. 
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Naphtharesorcinol reaction (NEUBERG), 
A., ii, 447. 

Naphthathioxanthone, and §-amino-, 
and its platinichloride (Davis and 
SmILEs), T., 1298; P., 174. 

Naphthazarin perchlorate (HOFMANN, 
METZLER, and LECHER), A., i, 187. 

Naphthenes, formation of (ENGLER; 
ENGLER, and Routata), A., i, 2, 160. 

Naphthenic acid, as a test for copper 
and cobalt (CHARITSCHKOFF), A., ii, 
549. 

Naphthenic acids, structure of (CHAa- 
RITSCHKOFF), A., i, 110. 

B-Naphthindoxyl (FARBWERKE VORM. 
MEISTER, Lucius, & BRUNING), A., 
i, 337. 

a-Naphthoic acid, 8-p-toluenesulphonyl- 
amino- (ULLMANN and CassiRER), A., 
i, 201. 

B-Naphthoic acid, menthyl ester (RUPE 
and Minter), A., i, 398. 

a-Naphthol, 8-tolylsulphonylamino- 
(FicHTER and KtuneEt), A., i, 108. 

B-Naphthol, cerium salt (CHEMISCHE 
FABRIK AUF AKTIEN vorM. E. 
ScHERING), A., i, 164. 

a- and f-Naphthols, condensation of, 
with ethyl acetoacetate (BACOVESCU), 
A., i, 405. 

8-Naphtholaldehyde, hydrobromide 
(GoMBERG and Conk), A., i, 872. 

p-8-Naphtholazobenzoic acid, dsobutyl 
ester (FARBENFABRIKEN ORM. F, 
BAYER & Co.), A., i, 381. 

2-Naphthol-3-carboxylic acid, condensa- 
tion of, with benzaldehyde (FRIEDL), 
A., i, 741. 

a-Naphtholphthalein, a new indicator 
(SORENSEN and Patirzscu), A., ii, 
446. 

a-Naphthoxyacetic acid, 8-acetylamino-, 
and its cupric salt (FICHTER and 
KUtHneEt), A., i, 107. 

B-Naphthoyl-o-benzoic acid, 4’-chloro- 
1’-hydroxy-, and o-4-nitroso-1-hydr- 
oxy-, and sodium salt of the latter 
(ANILINFARBEN & ExtTrRAct-FAsri- 
KEN VoRM. J. R. Grrcy), A., i, 745, 
746. 

8-Naphthoyldiethylacetic acid 
(FREUND and FLEISCHER), A., i, 491. 

a-Naphthylamine, 4-iodo- (MorGAN and 

GoppEN), T., 1717. 
8-iodo-, and its hydrochloride (ScHOLL, 
SEER, and WEITZENBOcK),A.,i, 616. 

Naphthylamines, cryoscopy of (BuGUET), 
A., ii, 826. 

1-Naphthylamine-4:7-disulphonic acid, 
preparation of (FARBWERKE VORM. 
Meister, Lucius, & Brinine), A., i, 
240. 
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1-Naphthylamine-2:4:7-trisulphonic 
acid, preparation of (FARBWERKE 
vorM. MersTER, Luctus, & BruNINe), 
A., i, 240. 

a- and B-Naphthyl ¢ert.-amyl ketones 
and their oximes (VoLMAR), A., i, 393. 

Naphthyl-4-azoimide, benzoy]-1-amino- 
(Morcan and Couzens), T., 1697. 

a-Naphthylazo-a-naphthyihydrazine- 
sulphonic acid (TROGER and WESTER- 
KAMP), A., i, 209. 

1-8-Naphthylbenzsulphontriazine (ULt- 
MANN and Gross), A., 1, 887. 

a-and B-Naphthyl ¢ert.-butyl ketones, 
and their derivatives (VoLMAR), A., i, 
393. 

a-Naphthylearbamic acid, esters of 
(NevBERG and HirscHBerc), A., i, 
694. 

a-Naphthylcarbamidoacetaldehyde 
(NEUBERG and HrirscHBeEre), A., i, 
694, ’ 

a-Naphthylcarbamo-d-glucosamine 
(NEUBERG and HirscHBere), A., i, 
694. 

a-Naphthylcinchotoxol, salts and deriva- 
tives of (ComANDUCCI), A., i, 583. 

a-Naphthyldimethylearbinol (ScHurRA- 
KOVSKyY), A., i, 169. 

a-Naphthyldioxindole (Konn), A., i, 
697. 


B-Naphthyldithiocarbamic acid, methyl 
ester (ROSCHDESTVENSKY), A., i, 107. 
Naphthylene-2:7-bisazoimide. See 2:7- 
Bistriazonaphthalene. 
1:2-Naphthylenediamine, 4-bromo- 
(MorGAN and GoppEN), T., 1710. 
Naphthylene-1-djazo-2-imine, 4-bromo- 
(Morcan and GoppeEn), T., 1712. 
1:2-Naphthylenediazoimines, two isomer- 
ides and their benzenesulphonyl de- 
rivatives (MoRGAN and GoppEy), T., 
1702; P., 165. 
4-B-Naphthylimino-3-8-naphthylquinaz- 
oline-2-carboxylic acid, ethyl ester 
(BoGERT and GoRTNER), A., i, 284. 
Naphthy]l-malachite-green (ZSUFFA),A., 
i, 862. 
a-Naphthyl methyl ether, 5-nitro-8- 
amino-, 5-nitro-, and 8-acetylamino- 
(FICHTER and KUHNEL), A., 1, 108. 
a-Naphthyl methyl ketone semicarha- 
zone (ScHOLTz and MEYER), A., i, 562. 
B-Naphthyl methyl ketone, 1-hydroxy., 
and its bromo-derivative, phenyl 
hydrazones of (TorREY and 
BREwsTER), A., i, 48. 
3-a-Naphthyl-2-methyl-4-quinazolone, 
7-acetylamino- (BOGERT, AMEND, and 
CHAMBERS), A., i, 895. 
a-Naphthylpropenylearbinol (ScHura- 
KOvsky), A., i, 169. 
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Naphthylpyridininum, dinitro-, prepara- 
tion of derivatives of (FARBENFA- 
BRIKEN VORM. F. BAYER & Co.), A., 
i, 696. 

1-Naphthylsulphamin-4:7-disulphonic 
acid, sodium and ammonium salts 
(FARBWERKE VORM. MEISTER, LUCIUS, 
& Brinine), A., i, 240. 

1-Naphthylsulphamin-2:4:7-trisulphonic 
acid, salts of (FARBWERKE VORM. 
Meister, Luctus, & Brinine), A., i, 
240. 

B-Naphthylthiocarbamic acid, methy] 
and propyl esters (ROSCHDESTVENSKY), 
A., 1, 107. 

a-Naphthyl-p-tolylethylene 
KOvsky), A., i, 169. 

Narceine, nitro- (HopE and Rosrnson), 
P., 230. 

Narcissine, and its hydrochloride 
(Ewrns), T., 2406; P., 296. 

Narcissus pseudonarcissus, alkaloid from 
the bulb of (Ewrns), T., 2406 ; P., 296. 

Narcosis, mixed and combined (MAnDkE- 
LUNG), A., ii, 529. 

Narcotics and local anesthetics (Gros), 
A., ii, 529, 793. 

Narcotine, estimation of, in opium (VAN 
DER WIELEN), A., ii, 558. 

Neodymium, changes in the absorption 

spectrum of, due to the addition of 
free acids (STRONG), A., ii, 812. 

nitrate, anomalous dispersion of light 
in an aqueous solution of (ISAKOFF), 
A., ii, 1013. 

Neon, refraction and dispersion of 
(CUTHBERTSON and CUTHBERTSON), 
A., ii, 85, 561. 

density and molecular weight of 
(Watson), T., 810; P., 70. 

dielectric cohesion of (Bouty), A., ii, 
178, 571. 

compressibility of (Burt), A., ii, 823. 

solubility of, in water (v. ANTROPOFF), 
A., ii, 409. 

Nerol, in bergamot oil (Fuze), A., i, 
495. 

Nerve fibres, gaseous exchange of, after 
section (SCAFFIDI), A., ii, 522. 

Nerves, physical, chemical and elec- 

trical properties of (ALcocK and 
Lyncen), A., ii, 323. 
non-medullated, chemical excitation 
and paralysis of, in invertebrates 
(HoFMANN), A., ii, 523. 
action of certain salts on frogs’ motor 
(LILJESTRAND), A., ii, 54. 
frogs’, toxic action of butyric and hydr- 
oxybutyric acids on (KaRozaG), A., 
ii, 434. 
Neurine pverchlorate (HOFMANN, Rortn, 
ta HO6BOLD, and MeTziER), A., i, 819. 


(ScHuRA- 
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Neutralisation, discoverer of the law of 
(SPETER), A., ii, 947. 
Neutral salt action (v. Szyszkowsk1), 
A., ii, 703. 
Nickel, the system iron and (RuvER and 
Scuiiz), A., ii, 959. 
the system, iron, copper, and (VOGEL), 
A., ii, 616. 
the system, sulphur 
NEMANN), A., ii, 1072. 
absorption of carbon by, in the elec- 
trolysis of aqueous solutions (LAM- 
BRIs), A., ii, 131. 
Nickel alloys with copper (VicouRovx), 
A., ii, 132 
with silver (Vicourovux), A., ii, 717. 
Nickel ore, analysis of (BAUDIscH), A., 
ii, 
Nickel salts, magnetic susceptibilities of 
(FINKE), A., ii, 179 


and (Bor- 


| 
| 
| 


| Nitric acid. 


| Nitrides. 
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’ 


Nicotine, mode of action of (Hitt), A. 
ii, 59. 
action of, on frog’s muscle (LANGLEY), 
A., ii, 797. 
action of, on muscle, and antagonism 
of, by curarine (VELEY and WAL- 
LER), A., ii, 524. 
production of, in tobacco culture 
(ScHLOESING), A., ii, 743. 
Nitrates. See under Nitrogen. 
Nitration, studies in (TINGLE 
BurRKE), A., i, 21. 
Nitres, estimation of chloratesin (FAGEs 
ViRGILI), A., ii, 348. 
See under Nitrogen. 
Nitric compounds, estimation 
sulphuric acid (LEo), A., ii, 71. 
See also Metallic nitrides. 


and 


of, in 


| Nitriles, molecular complexity of, in the 


action of nitrites and hyposulphites | 


on (BALL), P., 329. 

Nickel carbonyl, interaction of, with 
carbon disulphide (Dewar 
JONES), T., 1226; P., 137. 

oxide, heat of formation of, 
heat of combination of, with sodium 
oxide (M1xTER), A., ii, 828. 

phosphides, two new (JOLIBoIs), A., 
ii, 132. 


and | 


and | 


wire, behaviour of, to hydrogen at | 


high temperatures (v. PrrANI and 
MEYER), A., ii, 719. 
Nickelammine molybdenum cyanide 
(RosENHEIM, GARFUNKEL, and Kony), 
A., i, 102. 
Nickel, reactions of (ALVAREZ), A., ii, 


detection of (BIANCHI and pi Nota), 
A., ii, 1003. 


| Nitrilotrimethylsulphurous acid, 


| Nitrites. 


detection of, in the presence of much | 


cobalt (BALL), P., 329. 
direct titration of (Rupp 
PFENNING), A., ii, 458. 


and 


gravimetric estimation of, in nickel | 


steel (RHEAD), A., ii, 352. 


estimation of, in nickel steel (Gross- | 


MANN and Scuick), A., ii, 658. 
volumetric estimation of (JAMIESON), 
A., ii, 658. 


and cobalt, separation of (WERNER), | 


A., ii, 352. 

electrolytic separation of( ALVAREZ) 
A., ii, 657 ; (BRUYLANTs), A., ii, 
1114. 


Nickel steel, estimation of nickel in 


(GrossMAN and Sutcr), A., ii, 658. 


gravimetric estimation of nickel in | 


(READ), A., ii, 352. 
Nicotine, absorption spectra of, 
vapour, liquid, and in_ solution 

(Purvis), T., 1035; P., 113. 


as | 


liquid state (TURNER and MERRY), 
| 3 

preparation of (Ret), A., i, 169. 

alkylation of (Boproux and Ta- 
BOURY), A., i, 557. 

aliphatic, preparation of (ARBUSOFF), 
A., 1, 721. 

aromatic, synthesis of (BoDRoUx and 
Tapoury), A., i, 482. 

open chain, formation of imino-deriva- 
tives of cyclopentene from (Mir- 
CHELL and THORPE), T., 997; P., 
114. 

Nitrilotrimethylsulphoxylic acid, sod- 
ium, zinc, and calcium salts (CHEM- 
ISCHE FABRIK VON HEYDEN), A., 
i, 229. 

sod- 

ium salt (CHEMISCHE FABRIK VON 

HEYDEN), A., i, 229. 

See under Nitrogen. 

Nitroamines, aromatic, and allied sub- 

stances, transformation of, and 
its relation to substitution in 
benzene derivatives (BRITISH 
ASSOCIATION Reports), A., i, 
551. 
action of concentrated sulphuric 
acid on (REVERDIN), A., i, 255. 
Nitro-compounds, reduction of (HELLER 
and Frantz), A., i, 848. 
by hydrogen sulphide (Goxp- 
SCHMIDT and LARSEN), A., ii, 282. 
by spongy copper (MAILHE and 
Murat), A., i, 830 
with zinc dust and acetic acid 
(HELLER), A., i, 596. 
aliphatic (STEINKOPF, BOHRMANN, 
KircHHoFF, JircEens, and BENE- 
DEK), A., i, 305. 
aromatic, as precipitants for alkaloi:s 
(RosENTHALER and GORNER), A., 
ii, 557. 
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Nitro-compounds :— 
aromatic, relation between the absorp- 
tion spectra and chemical con- 
stitution of (BALYy, Tuck, and 
MarsDeEn), T., 571; P., 51. 
Nitrogen, atomic weight of (GuyE and 
DROUGININE), A., ii, 1056. 
preparation of pure (FiscHER and 
HAHNEL) A,, ii, 608. 
refraction and dispersion of (CuUTH- 
BERTSON and CUTHBERTSON), A., i, 
85 


° 
band spectrum of (CrozE), A., ii, 368; | 


(ANGERER), A., ii, 561; (Vv. DER 
HELM), A., ii, 811. 
canal-rays of, positive and negative 
ions in (WIEN), A., ii, 475. 
inversion points of (PoRTER), A., ii, 
592. 


(REBENSTORFF), A., ii, 604. 


and carbon dioxide, Andrews’ com- | 


pressibility curves for mixtures of 
(Knorr), A., ii, 187. 

and hydrogen, compression of a mix- 
ture of (BRINER and WRoczyYNsKI), 
A., ii, 707. 

and oxygen, analogies between deriva- 
tives of (ANGELI), A., ii, 844, 948. 


coefficients of absorption of, in distilled | 


and sea water (Fox), A., ii, 29. 

vapour, saturated and supersaturated, 
data for (PLANK), A., ii, 706. 

new compounds of, with metals, 
and their stability in the light of 
the periodic system (FIscHER and 
ScHROTER), A., ii, 605. 

deposition of, in animals (FRISKE), A., 
ii, 64. 

the elimination of, following the 
administration of amino - acids, 
glycylglycine, and its anhydride 
(LEVENE and MEYER), A., ii, 53. 

excretion of the kidney (BARRINGER 
and BARRINGER), A., ii, 1091. 

distribution of, in the intestinal ex- 
creta (LABBE), A., ii, 1090. 

partition of, in human milk (FREHN), 
A., ii, 429. 

assimilation of, by bacteria (BorTom- 
LEY; HorFMANN and HAMMER), 
A., ii, 988. 

assimilation of, with cellulose or agar- 
agar as source of energy (PRINGS- 
HEIM ; PRINGSHEIM and PRINGs- 
HEIM), A., ii, 230; (Kocu), A., ii, 
536. 

free atmospheric, assimilation of, by 
plants (MAMELI and PoLLacct), A., 
li, 645. 

ammonia and nitrates as sources of, 
for mould fungi (RITTER), A., ii, 230. 
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Nitrogen, amide and other forms of, the 
relationship between, in ripe seeds 
(PARROZZANI), A., ii, 438. 

in soil. See under Soil. 
Nitrogen oxides, production of, by bac- 

teria (TACKE), A., ii, 231. 

in atmospheric air at various alti- 
tudes (HAYHURsT and Prine), T., 
868; P., 92. 

peroxidation of, by ultra-violet light 
(BERTHELOT and GAUDECHON, 
A., ii, 606. 

behaviour of, towards water and 
alkalis (FoERSTER and B.IcH), 
A., ii, 1059. 

attempt to transform, into the corre- 
sponding calcium salts (‘TASSILLY 
and LEROIDE), A., i, 535. 


| Nitrogen monoxide (nitrous oxide) (STA- 
atmospheric, method of collecting, | 


VENHAGEN and SCHUCHARD), A., 
ii, 774. 

compression of (BRINER and Wro- 
CZYNSKI), A., ii, 707. 

solubility of (FINDLAY and CREIGH- 
TON), T., 536; P., 44. 

Nitrogen dioxide (nitric oxide), formation 
of, from air, in the electric are 
(Hotweca), A., ii, 578 ; (HABER, 
KorEnIG, and Puatov), A., ii, 
1057 ; (Haaser and Piatov ; Hot- 
WECH and KogEnic), A., ii, 1058 ; 
(HasBer and Hoiwecw), A., ii, 
1059. 

formation of, during the combustion 
of hydrogen (WoLOKITIN), A., ii, 
1059. 
behaviour of, at low temperatures 
(ADWENTOWSK]I), A., ii, 199. 
decomposition of (BRINER and WRoc- 
ZYNSKI), A., ii, 120. 
compounds of, with cupric salts 
(MancuHor), A., ii, 956. 
ferrous compounds of (MANcHOT and 
HutTtner), A., ii, 414. 
compounds of, with iron and blood- 
pigment (MANcHOT), A., ii, 416. 
peroxide or tetroxide, analysis of (GUYE 
and DRovUGININE), A., li, 1056. 
a new sulphide of (Burt), T., 1171; 
| ee a 
Nitric acid and nitrates, new colour 
test for (ScHMIDT and Lumpp), A., ii, 
450. 
Nitrates, action of crushed quartz on 
solutions of (PATTEN), A., ii, 950. 
anhydrous, preparation of, by double 
decomposition (GUNTz and Mar- 
TIN), A., ii, 497. 
absorption spectra of (SCHAEFER), 
A., ii, 562. 
decomposition of, by bacteria (Szw- 
ERIN), A., ii, 148. 
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Nitrogen :— 
Nitrates, manurial action of (KELL- 
NER), A., ii, 340. 
detection of, in presence of bromides, 
iodides and ammonium com- 
pounds (GoLpscumipT), A., ii, 
344, 


detection of, in the presence of | 


chlorates and bromates (TAMAYO), 
A., ii, 450. 

estimation of (Pozz1-Escor), A., ii, 
71, 155; (Farcy), A., ii, 71, 72; 
(LOMBARD), A., ii, 72 ; (CLARENS ; 
CAHEN), A., ii, 752. 

estimation of, phenolsulphonic acid 
method for the (CHAMoT and 
Pratt), A., ii, 545; (PovcEr), 
A., ii, 652. 


and other nitrogen compounds, an- | 


alysis of (BRONNERT), A., ii, 1116. 
use of nitron in the analysis of 
(VASILIEFF), A., ii, 1109. 
Nitrous acid, molecular weight of, in 
aqueous solution (SAPOSHNIKOFF), 
A., ii, 200. 

Nitrites, ionisation of the, measured 
by the cryoscopic method (RAy 
and MUKHERJEE), P., 173. 

organic, preparation of (FERRARIO), 
A., ii, 707 

manurial action of (KELLNER), A., 
ii, 340. 

estimation of, by the ‘‘sulpho- 
phenol” reagent (PouGErT), A.., ii, 
652. 

Nitrogen, detection of, in organic sub- 
stances (ELLIs), A., ii, 997. 


estimation of very small amounts of | 


(ZELLER), A., ii, 70; (MITSCHER- 
LICH), A., ii, 448; (DAVENPORT), 
A., ii, 998. 
estimation of, in amino-compounds 
(VAN SLYKE), A., ii, 751. 
estimation of, as ammonia (GrRf- 
GorRE), A., ii, 651. 


estimation of, by Kjeldahl’s method | 


(HEUBNER and WIEGNER), A., 
ii, 240; (HARRISON and SELF), 
A., ii, 751; (Brown), A., ii, 
804. 


estimation of, in calcium cyanamide | 


(StutTzER and S6x1), A., ii, 1009. 


estimation of, in explosives (POPPEN- | 


BERG and STEPHEN), A., ii, 451. 

estimation of, in foods (ENGELS), A., 
ii, 448. 

estimation of, by means of formalde- 
_ titration (DE JAGER), A., ii, 
51. 

estimation of ammoniacal, in meat 
(PENNINGTON and GREENLEE), A., 
ji, 449, 
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Nitrogen, estimation of, in nitrates 
(Pozz1-Escot), A., ii, 155; 
(Saute), A., ii, 451; (FRAaBorT), 
A., ii, 652. 

estimation of, in smokeless powders 
(Bert and JurRIssEn), A.,‘ii, 240. 

estimation of ammoniacal, in urine 
(HuevEt), A.,ii,155; (BENEDICT and 
Sark1), A., ii, 166; (Rona and 
OTTENBURG), A., ii, 449. 

influence of chlorides on the estimation 
of, as nitrates (STEWART and 
GREAVEs), A., ii, 652. 

Nitrogen compounds, tervalent, mole- 
cular complexity of, in the liquid 
state (TURNER and Merry), T., 
2069 ; P., 220. 

stereoisomeric tervalent, a supposed 
case of (JonES and White), T., 
632; P., 57. 


| Nitrogen linking with carbon (B117z), 


A., i, 524. 

Nitrogenous metabolism. See 
Metabolism. 

Nitro-group, displaceability of the 

(Ponzio), A., i, 339. 
replacement of halogen by the (RAt- 
FoRD and Hery1t), A., i, 378, 730. 
the side valency of the (HOFMANN and 
KIRMREUTHER), A., i, 548. 
reduction of. See under Nitro-com- 
pounds. 

Nitrohydroxy-derivatives, aromatic, 
preparation of (WOLFFENSTEIN and 
BorTErs), A., i, 27. 

Nitrometer for estimating urea, modifi- 
cation of the (MossLER), A., ii, 663. 
Nitron. See 1:4-Diphenyl-3:5-endo- 

anilo-4:5-dihydro-1:2:4-triazole. 

Nitron process, estimation of potassium 
nitrate in meat by the (PAAL and 
GANGHOFER), A., ii, 453. 

Nitrosates, action of hydroxylamine on 
(CUSMANO), A., i, 685, 863. 

Nitrosoamides, reaction of, with phenyl- 
hydrazine (WILLSTATTER and STOLL), 
A., i, 134. 


under 


| Nitrosoamines, stable primary (HELLER 


and Sourtis), A., i, 749. 


| Nitrosobacteria, biology and chemistry 


of (GAGE), A., ii, 531. 
Nitrosochlorides, action of hydroxyl- 
amine on (CUSMANO), A., i, 685, 863. 
C-Nitroso-compounds, historical notes on 
(BAMBERGER), A., i, 706. 
Nitrosyl chloride, formation of (BRINER 
and Wroczynskt), A., ii, 120. 
reduction of (JonEs and MATHEWs), 
A., ii, 1060. 
Nitrous acid. See under Nitrogen. 
Nomenclature of inorganic compounds 
(HoFFMANN), A., ii, 196. 
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Nonadecyl alcohol, from Japan tallow 
(MatTHEs and Herin1z), A., i, 150. 
Nonamethoxytriphenylmethane (Fa- 

BINYL and Sz&k1), A., i, 837... 

Non-electrolytes, diffusion of (OHOLM), 

A., ii, 273. 

osmotic pressure of concentrated solu- 
tions of (SacKuR), A., ii, 273. 

depression of electrical conductivity by 
(ARMSTRONG and CROTHERS), P. ,299. 

influence of, on enzymic activity (ARM- 
STRONG and ARMSTRONG), P., 334. 

mixtures of, with water, free energy 
of chemical action in (PISSARJEWSKY 
and ZEMBISKY), A., ii, 595. 

solubility of potassium sulphate in 
concentrated aqueous solutions of 
(Fox and Gaueg), T., 377; P., 27. 

A*-Nonenoic acid (HALLER and Bro- 

CHET), A., i, 216. 

and its esters and derivatives (HARD- 
ING and WEIZMANN), T.,299; P., 24. 

n-Nonoic acid, condensation products of, 

with glycine, alanine and leucine 
(Hopwoop and WEIzMANN), P., 69. 

aB-dibromo- (HARDING and WEIz- 
MANN), T., 302. 

B-hydroxy-, and its silver salt (HALLER 

and BRocHET), A., i, 216. 
and its ethyl ester (HARDING and 
WEIZMANN), T., 302. 

n-Nonoyl chloride, a-bromo- (Hopwoop 
and WEIZMANN), P., 69. 

n-Nonoylglycine, a-amino-, and a-bromo- 
(Horwoop and WEIzMANN), P., 69. 

A!-Nonylenicacid. See At- Nonenoicacid. 

Nopic acid, a reaction of (FERNANDEZ), 
A., ii, 1119. 

Noreksantalal and its acetate and semi- 
carbazone (SEMMLER and ZAAr), A., 
i, 573. 

Nortricycloeksantalal, derivatives of 
(ScHIMMEL & Co.), A., i, 758. 

Noreksantalic acid, and its methy] ester 
(SEMMLER), A., i, 496. 

+ (SEMMLER and ZAAR), A., 
i, 573. 

Nourishment, assimilation of natural 
and artificial (ORGLER), A., ii, 1084. 
Nucleic acid, presence of iron in (SAUER- 

LAND), A., i, 345. 

from yeast, composition of (KowAL- 
Evsky), A., i, 906. 

uric acid combinations with (Scuit- 
TENHELM), A., i, 344. 

fate of, in the organism (FRANK and 
ScHITTENHELM), A., ii, 52. 

influence of, on the nitrogen meta- 
bolism of rabbits (ScHITTENHELM 
and SEIssER), A., ii, 423. 

behaviour of, in the cleavage of the 
sea-urchin’s egg (MasinG), A.,ii,731. 
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Nuclein bases, behaviour of, in the dark 
in plants (KIESEL), A., ii, 800. 
Nucleo-protein of milk glands, scission 
products of (MANDEL), A., i, 147. 
of spleen (Sato), A., ii, 56. 
in the yolk platelets of the frog’s egg 
(McCLENDON), A., ii, 54. 
Nupharine, extraction of (Goris and 
Crérh), A., i, 419. 
Nutritive solutions, influence of the 
mineral constituents of, on Azotobacter 
(KRZEMIENIEWSKA), A., ii, 987. 


0 


Obituary notices :— 
Charles Graham, T., 677. 
Theophilus Horne Redwood, T., 680. 
Sir Thomas Wardle, T., 681. 
Alexander Forbes Watson, T., 684. 
Octa-acetyl. See under the parent Sub- 
stance. 
Octane, a6-di-iodo-(v. BRAUN and TRUM- 
PLER), A., i, 26. 
cycloOctane, bromo- (WILLSTATTER and 
Waser), A., i, 366. 
Octanes, heat of combustion of (RICHARDS 
and JEssE), A., ii, 269. 
cycloOctanecarboxylic acid (WILLSTAT- 
TER and WASER), A., i, 366. 
Octane-87-diol, and its diphenylurethane 
(BLAISE and KOEHLER), A., i, 463. 
cycloOctene (WILLSTATTER and WASER), 
A., i, 366. 
Octylamine, 7-chloro-, and its platini- 
chloride and y-hydroxy-, and _ its 
hydrochloride and _platinichloride 
(GABRIEL), A., i, 229. 
Octylene oxide(PRILESCHAEEFF), A.,i, 86. 
Odour and molecular constitution, re- 
lation between (AUSTERWEIL and 
CocHIN), A., i, 572, 687. 
Oil of copaiba. See Copaiha. 
from Cryptomeria Japonica (KIMURA), 
A., i, 58. 

volatile, of Rhus Cotinus (PERRIER 
and Foucuert), A., i, 54. 

cod liver, fatty acids in (HEIDUSCHKA 
and RHEINBERGER), A., i, 297. 

cylinder, the products of heating, under 
pressure (ENGLER and HALmal), 
A., i, 160. 

lubricating, synthesis of (ENGLER and 
RovuTA.a), A., i, 160. 

of savin (EuzeE), A., i, 628. 

vegetable, from the seeds of Monodora 
grandiflora (LEIMBACH), A., i, 186. 

Oils, absorption spectra of (MARCILLE), 

A., ii, 1121. 

dark coloured, determination of the 
saponification number of (ScutTrTE), 
A., ii, 464. 
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Oils, bromine numbers of (VAUBEL), A., 
ii, 1122. 
re lacement of the iodine numbers of, 
y the bromine numbers (VAUBEL), 
A., ii, 1122. 
and fats, hydrolysis of (WEGSCHEIDER), 
eS 
estimation of the acid and saponifi- 
cation numbers in (MARX), A., ii, 
360; (MAYER), A., ii, 361. 
essential. See Oils, vegetable. 
hydrocarbon, emulsification of (Don- 
NAN and Ports), A., ii, 933. 
mineral, optical activity of (ENGLER), 
A., i, 160; (RAKUSIN), A., ii, 45 ; 
(UBBELOHDE), A., ii, 306. 
vegetable, constituents of (SEMMLER), 
A., i, 181, 495, 573; (RouRE- 
BERTRAND Firs), A., i, 184, 755; 
(SCHIMMEL & Co.), A.,i, 327, 756; 
(SEMMLER and ZAAR), A., i, 573 ; 
(HAENSEL), A., i, 864. 
and terpenes (WALLACE), A., i, 569. 
free from terpenes and sesquiterpenes 
(BécKER), A., i, 273. 
analysis of (MARCILLE), A 1122. 
Oil-gas, apparatus foranalysis of UnLic ) 
A., ii, 354. 
Oleic acid, isomerism of (ARNAUD and 
PosTERNAK), A., i, 459. 
melting and solidifying points of mix- 
tures of, with stearic and palmitic 
acids (CARLINFANTI and LEv1-MAL- 
VANO), A., i, 5, 6 
salts of the ozonide of (HARRIES and 
Franck), A., i, 609. 
Oleins of wool grease, hydrocarbons from 
(Giut and Forrest), A., i, 705. 
Olive leaves, ‘‘oleoeuropein,” from 
(BouRQUELOT and VINTILEsco), A 
442. 
Opium, new alkaloid from (Dospgiz and 
LAUDER), P., 339. 
estimation of morphine in (FRERICHS), 
A., ii, 82. 
estimation of morphine, narcotine, and 
codeine in (VAN DER WIELEN), A 
ii, 558. 
Optical activity, constants, and isomer- 
ides. See under Photochemistry. 
Orange flower oil (ScHIMMEL & Co.), A., 
i, 328; (RourE-BERTRAND Fits, Dvu- 
PONT and LABAUNE), A., i, 755. 
vic-Orcinolphthalein, potassium and 
sodium salts of (v. BAEYER, AICKELIN, 
DigHL, HALLENSLEBEN, and Hgss), 
A., i, 251. 
Organic compounds, thermochemical 
investigations of (SVENTOSLAVSKY), 
A., ii, 187. 
solubility of, 
(Tyrer), T., 1778; P., 


in organic solvents 
205. 
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Organic compounds, crystallographical 
and optical investigations of (BLAss), 
A., i, 614. 

relation between the crystal structure 
and the chemical composition, con- 
stitution, and configuration of (BaR- 
Low and Pops), T., 2308; P., 251. 

isomeric, relations between the specific 
gravity and optical constants of 
(Hrypricn), A., i, 705. 

action of magnesium on the vapours of 
(Ke1sER and McMaster), A., i, 213. 


action of ozone on (HARRIES, 
apace Turk, Krrcuer, and 
FRANK), A., 1, 607. 


spontaneously oxidisable with phos- 
phorescence (DELEPINE), A., i, 295, 
545, 612. 

complex compounds of aluminium 
bromide with (KABLUKOFF and 
SACHANOFF), A., i, 163. 

reactivity of the halogen in (SENTER), 
T., 346; P., 23, 344. 

estimation of sulphur and halogens in 
(Marcusson and DéscHER )s A., iti, 
543. 

Organic matter, oxidation of, by potass- 
ium permanganate (Poppe), A., ii, 
660. 

estimation of, in spent sulphuric 
acids (MICHEL), A., ii, 1108. 
Organic reactions, theory of (ScHMIDLIN 
and LANG), A., i, 836. 

Organism, origin and destiny of choles- 
terol in the (FRASER and GARDNER), 
A., ii, 970. 

oxidation of phenyl derivatives of 


fatty acids in the (Daxrn), A., ii, 
795. 
Organ-peptides (ARNOLD), A., ii, 560. 


Organs, animal, constituents of, soluble 
in ethyl acetate and their behaviour 
during autolysis (KonpDo), A., ii, 791, 
978. 

Ornithine, detection of, in the cleavage 
products of proteins (KossEL and 
WEIss), A., ii, 909. 

dl-Ornithine dipicrate and dipicrolonate 
(KosskEt and WEIss), A., ii, 909. 

Ornithogalum thyrsoides, chemical ex- 
amination (PowrkR and Rogerson), 
A., ii, 338. 

Osazones, preparation and phototropy 
of (PADOA and SanTI1), A., 1, 779. 

Osmium, di-, tri- and tetra-chlorides of 

(RuFF and BoRNEMANN), A., ii, 305. 
peroxide, action of fats on (GOLODETZ), 


A., ii, 464. 
Osmichlorides (GUTBIER and MAIscn), 
A., ii, 45. 
Osmium, estimation of (Rurr and 
BORNEMANN), A., ii, 305, 353. 
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Osmotic pressure. See under Diffusion. 
Osteomalacia, bone in, analysis of (Mc- 
CRUDDEN), A., ii, 330. 
Osthol, from the rhizome of Jmperatoria 
(HErzoG and Krony), A., i, 124. 
Ostruthol, from the rhizome of Jmpera- 
toria (HERZOG and Krouyn), A., i, 124. 
Osyris abyssinica, occurrence of osyritrin 
in (AuLD), P., 146. 
Osyritrin, occurrence of, in Osyris 
abyssinica (AULD), P., 146. 
myrticolorin, violaquercitrin,and rutin, 
identity of (PERKIN), T., 1776; P., 
213. 


Ovary, frog’s, glycogen in the (Kato; 
BLEIBTREU), A., ii, 628. 

Ovomucoid, preparation of glucosamine 
hydrochloride from(Oswatp),A.,i,716. 

Oxalacetic acid, ethyl ester, acidity of, 
and its derivatives (GAULT ; SIMON), 
A., i, 542. 

Oxalanilide, p-nitro- 
BuRKE), A., i, 21. 

Oxalate ion, oxidation potential of the 
(ScHAPER), A., ii, 380. 

Oxalic acid, solubility of (HERz), A., ii, 

275. 

influence of atmospheric oxygen on 
the oxidation of, by the higher oxides 
of manganese (SCHRODER), A.,ii,899. 

metabolism. See under Metabolism. 

formation of, in the organism (J ASTRO- 
witz), A., ii, 978. 

calcium salt, _— precipitation of 
(MuRMANN), A., ii, 454. 

iron salts, oxidation potential of 
(ScHAPER), A., ii, 380. 

Oxalic acid, ethy] ester, action of mag- 
nesium tert.-butyl chloride on 
(Ecorova), A., i, 90. 

condensation of, with ethyl tricarb- 
allvlate (GAULT), A., i, 487. 

condensation of, with o- and p- 
xylylene cyanides (WISLICENUS 
and PENNDORF), A., i, 560. 

Oxalimino-chloride, a- and f-oximino-, 
and their derivatives (STEINKOPF, 
BoHRMANN, GriNnupp, KircuHoFr, 
JURGENS, and BENEDEK), A., i, 307. 

Oxalite, from Cape d’Arco (MANASSE), 
A., ii, 967. 

Oxalosuccinonitrile, ethyl ester (Wis- 
LICENUS and ELVERT), A., i, 158. 

Oxalphenylamidines, a- and 8-oximino- 
(STEINKOPF, BOHRMANN, GRiNUPP, 
KIRCHHOFF, JURGENS, and BENEDEK), 
A., i, 307. 

Oxalpropionamide, and its phenylhydra- 
zone (WISLICENUS and SILBERSTEIN), 
A., i, 539. 

Oxalylanthranilic acid, derivatives of 
(BocErt and Gortner), A., i, 283. 


(TINGLE and 
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Oxalyldianthranil (Bocerr and Gort- 
NER), A., i, 284. 

Oxalyldiguanide (RACKMAN), A., i, 896. 

Oxazole series (JOHNSON and LANGLRY), 
A., i, 884; (JoHNSON and GuEsT), A., 
i, 885. 

Ox-blood. See under Blood. 

Oxidation, electrolytic, velocity of, of 
organic acids (AGENO and DonINI), 
A., i, 357. 

animal, the importance of iron for 
(MASING), A., ii, 631. 

in the organism, influence of drugs on 
(BAER and MEyeErsTEIN), A., ii, 
1094. 

Autoxidation of dialkylthiocarbamates 
(BILLETER), A., i, 544. 

Oxides, action of carbon tetrachloride 

vapour on (CAMBOULIVES), A., ii, 202. 

Oxime, ©,,H,O,N, a-,8-, and y-isomerides, 
from C,,H,,0,;N from safrole and 
nitrosobenzene, and their benz- 
oyl derivative (ANGELI, ALEss- 
ANDRI, and Prena), A., i, 553. 

CogHy40gN 4, from ethyl cinnamylidene- 
pyruvate and hydroxylamine (Ciusa 
and BERNARDI), A., i, 684. 
CogsHog0,No, from  cinnamylidene- 
pyruvic acid and hydroxylamine 
(CrusA and BERNARDI), A., i, 684. 
Oximes. See also Amido-oximes. 
Oximino-group, configuration of the 
(Mitts and Barn), T., 1866; P., 214. 
Oxindirubin (1:2-biscowumaran-indigo) 
(Frigs and PFAFFENDORFF), A., i, 
186. 
Oxindole-3-aldehyde (FrIEDLANDER and 
ScHWENK), A., i, 592. 

Oxonium bases, velocity of the transfor- 
mation of, into carbinol — bases 
(MULLER), A., i, 868. 

compounds (Boon, McKeEnziz, and 
ReIp), P., 95. 
perchlorates (HOFMANN, METZLER, and 
LECHER), A., i, 187. 
Oxyberberine and bromo-, and their 
derivatives (FALTIS), A., i, 699. 
Oxydase, from Medicago sativa, composi- 
tion and biological function of (EULER 
and Bo.tn), A., i, 84. 
Oxydases (GorTNER), T., 110. 
theory of the action of (Bacn), A,, i, 
291, 801. 
dl-Oxyerythric acid, preparation of 
(NEUBERG), A., i, 214. 

Oxygen, exact atomic weight of (H1n- 

RICHS), A., ii, 844. 

fluorescence and band spectra of (STEU- 
BING), A., ii, 913. 

refraction and dispersion of (CUTH- 
BERTSON and CUTHBERTSON), A., i, 
85. 
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Oxygen, canal-rays of, positive 

negative ions in (WrEN), A., ii, 475. 

electrode. See Electrode under 
Electrochemistry. 

liquid and solid, magnetisation of 
(OnNEs and PERRIER), A., ii, 578. 

the rectilinear diameter for (MATHIAS 
and ONNEs), A., ii, 771, 829. 


coefficients of absorption of, in 
distilled and sea water (Fox), A., 
29. 

invasion of, into water (KrocH), A., 
ii, 512. 

solubility of, in molten silver (DoNNAN 
and SHAW), A., ii, 844. 

basic properties of (McInTosx), A., i, 
331, 808. 


the union of hydrogen and, in flame 
(Dixon), T., 661. 

and nitrogen, analogies between de- 
rivatives of (ANGELI), A., ii, 844, 
948, 

physiological effects of breathing (H1Lt, 
MACKENZIE, RowLaNnps, Twort, 
and WALKER), A., ii, 1079. 

absorption of, by the lungs (DouGLAs 

and HALDANE), A., ii, 511. 

by muscle (THUNBERG), A., ii, 323. 

inhalation, effect of, on muscular 
exertion (HILL and MACKENZIE), 
A., ii, 316. 

influence of increase in alveolar tension 
of, on respiration (Hoven), A., ii, 

and carbon monoxide, relative affinity 
of hemogiobin for (KrocH), A., ii, 
512. 


estimation of, dissolved in water 
(JORISSEN), A., ii, 749. 
estimation of, consumed by man 


(BEneEpiIctT), A., ii, 511. 
Oxyhemoglobin, velocity of dissociation 
of (Barcrorr and Hitz), A., i, 
288. 
peroxydase character of (WoLFF and 
DE ST@cK tn), A., i, 802. 
oxidation of, by hydrogen peroxide 
(SzRETER), A., i, 599. 


and | 


m4 


| 
| 


| 
| 


3-Oxy-5-methyl-(1)-thionaphthen (Bap- | 


ISCHE ANILIN- & Sopa-FAsrik), 
A., i, 59. 
Oxyphosphodisulphosalicylic acid, 
sodium salt (BARTHE), A., i, 262. 
3-Oxy-(1)-thionaphthen, preparation of 
(BADISCHE ANILIN- & Sopa- 
Fasrik), A., i, 500. 
5-chloro- (BADISCHE ANILIN- & 
Sopa-Faprik), A., i, 160. 
Ozone (KAILAN and JAHN), A., ii, 949. 
in atmospheric air, at various altitudes 
i and Princ), T., 868 ; 
., 92, 
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Ozone, production of, by ultra-violet 
light (VAN AUBRL), A., ii, 28, 118. 

luminescence of (BEGER), A., ii, 287. 

homogeneous decomposition of, in the 
presence of oxygen and other gases 
(CHAPMAN and Jongs), T., 2463 ; 
P.,; 294. 

decomposition of, by ultra-violet light 
(v. BAHR), A., ii, 949. 

inhibitory effect of, on the interaction 
of hydrogen and chlorine (CHAPMAN 
and MacManoy), P., 58. 

action of, on carbon monoxide (CLAUvs- 
MANN), A., ii, 608. 

action of, on organic compounds 
(Harries, KorrscHau, Téirx, 
Krrcuer, and Frank), A., i, 607. 

detection of, in flames (MANcHor), A 
ii, 344. 

Ozonide, C,H, )0,, from mesityl oxide and 
ozone (HARRIEs and Turk), A 
608. 

O,H,,0,, from a and 
ozone (HARRIES and Térk), A,, i, 
608. 

C,gH3,0,, from elaidic acid and ozone 
(HarrtiEs and Franck), A., i, 609. 

C,,H,,0,, from oleic acid and ozone 
(HagkIEs and Franck), A., i, 
609. 

Ozonometer,:an (JAHN), 


"> 1, 


A., ii, 996, 


P. 


Paigeite, composition of (SCHALLER), 
A., ii, 621. 

Palladium, adsorption of, acetylene by 
(PaAaL and HOHENEGGER), A., 1, 
806, 807. 

estimation and separation of (GUTBIER 
and Fatco), A., ii, 459 ; (GUTBIER), 
A., ii, 756. 

Palladiumdicyanodiamidine (GRoss- 
MANN and Scnicr), A., i, 232. 

Palmitic acid, melting and solidifying 
points of mixtures of, with stearic 
and oleic acids (CARLINFANTI and 
LEvI-MALVANO), A., i, 5, 6. 

o-iodo- (BOUGAULT), A., i, 297. 

Palmityl-d-alanine (ABDERHALDEN and 
Funk), A., i, 227. 

Palmitylglycine and its a ester 
(ABDERHALDEN and Funk), A., i, 
227. 

Palmityl-3:5-diiode-/-tyrosinyl palmi- 
tate (ABDERHALDEN and Funk), A., 
i, 227. 

Palmityl-/-tyrosine (ABDERHALDEN and 
Funk), A., i, 227. 

Palmityl-/-tyrosinyl palmitate (ABDER- 
HALDEN and Funk), A., i, 227. 
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Pancreas, influence of, on the glycolytic 
power of muscle (Simpson), A., ii, 
225. 

and sugar metabolism, relation between 
(BALDWIN), A., ii, 224. 

d-ribose in the nucleo proteins of the 
(Jacobs and LEVENE), A., ii, 729. 

occurrence of free guanosine in the 
(LEVENE and Jacoss), A., ii, 978. 

elephant. See Elephant pancreas. 

Pancreatic extract, action of heat on 
dry (CHoay), A., ii, 141. 

Pancreatic juice produced by injection 
of secretin, variations in the 
(LAtov), A., ii, 1082. 

a protein substance in (WECHSLER), 
A., i, 527. 

fat cleavage by (TERROINE), A., ii, 141. 

ferment concentration in (HIRATA), 
A., ii, 423. 

action of thermal influences on the 
digestive power of (RoEDER), A., 
ii, 423. 

action of heat on the lipases and 
amylases of (Visco), A., i, 603. 

Pantachromism of dimethyl-, diphenyl- 
violurates and violurates (HANTZSCH 
and Rosison), A., i, 196; 
(Hantzscnw), A., i, 200. 

of salts of oximino-oxazolones and 
ketones (HANTzSCH and HEILBRON), 
A., i, 198 ; (HANTzscH), A., i, 200. 

Papain, proteolytic activity of (MENDEL 
and Boop), A., i, 796. 

Papaver somniferum, formation and 
distribution of alkaloids in (KER- 
BoscH), A., ii, 1101. 

Papaverine (Picret and KRAMERS), A., 

i, 502. 

constitution of the reduction products 
of (PyMAN and REyYNOLDs), T., 
1320 ; P., 180. 

Paper sensitive to ultra-violet light 
(SCHALL), A., ii, 249. 

Paramecium, relative toxicity of various 
salts and acids towards (WooDRUFF 
and Horace), A., ii, 59. 

a-and B-Particles. See under Photo- 
chemistry. 

Partition-coefficient in mixed solvents 
(Herz and Kurzer), A., ii, 399. 

Pastreite, identity of, with jarosite 
(AzEkMA), A., ii, 720. 

Pavine and its hydriodide (PyMAN and 

REYNOLDs), . 1327; P., 180. 

racemic, preparation and resolution of, 
(Pore and Grpson), T., 2207; P., 
250. 

d- and 1-Pavine, rotatory power of salts 
of, with d-tartaric acid and d- and /- 
camphor-f-sulphonic acid (PoPE and 
Gipson), T., 2211; P., 250. 
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Pear tree leaves, extraction of a glucos- 
ide from (BouRQUELOT and FICHTEN- 
HOLZ), A., ii, 742. 

Pegmatites of Madagascar, minerals 
rom (DupaRc, SABoT, and WUNDER), 
A., ii, 221. 

Pentadecylaniline and its derivatives 
(LE SvEvR), T., 2438; P., 290. 

cycloPentadiene, molecular dispersion of 
(AUWERS and EISENLOHR), A., ii, 561, 

Pentahydropenthiophen (pentamethylene 
sulphide) (v. BRAUN and TrRuMPLER), 
A., i, 276. 

2:4:6:2’:4’-Pentamethoxybenzhydrol 
(TaAmBoR and Scutrecw), A., i, 559. 

2:4:6:2’:4'-Pentamethoxy benzophenone 
(TAMBOR and Scntrcu), A., i, 559. 


cycloPentamethylene sulphide. See 
Pentahydropenthiophen. 
2:3-Pentamethylenecinchonic acid 


(BorscHE, ScHMIDT, TIEDTKE, and 
RotTTsIEPER), A., i, 884. 

Pentamethylenemethylxylylenediam- 
ine, and its benzenesulphony] derivative 
(ScHotrz and WotFrum), A., i, 772. 

2:3-Pentamethylenequinoline, and its 
salts (BorscHE, ScHMIDT, TIEDTKE 
and RorrstEPER), A., i, 884. 

Pentamethylgynocardinic acid, methyl 
ester (MoorE and TuTINn), T., 1287; 
P., 182. 

Pentamethylphloroglucinol, preparation 
of (HERzIG aud ERTHAL), A., i, 667. 
cycloPentane, formation of derivatives 
of (DEMJANOFF), A., i, 838. 

formation of imino-derivatives of, 
from open chain mono-nitriles 
(MiTcHELL and TuorpPe), T., 997; 
P., 114. 
bromo-, and iodo- (DEMJANOFF), A., 
i, 839. 
isoPentane, thermodynamics of (VoGEL), 
A., ii, 687. 
cycloPentane-1:3-dicarboxylic acid, 2- 
imino-, ethyl ester (MITCHELL and 
THorPE), T., 1002; P., 114. 
cycloPentanedionecarboxylic acid, and 
its derivatives (GAULT), A., i, 487. 
cycloPentanedione-1:2-dicarboxylic acid, 
ethyl ester, and its derivatives 
(GAULT), A., i, 487. 
Pentane-a85-tricarboxylic acid, and its 
ethyl ester and 8-cyano-, ethyl ester 
(Horg and Perkin), P., 178, 
isoPentane-afd-tricarboxylic acid, and 
its ethyl ester and B-cyano-, ethyl 
ester (HoPE and PERKIN), P., 178. 
Pentan-y-ol, «ae-diamino-, attempted 
synthesis of, and its picrate (MoRGEN- 
STERN and ZERNER), A., i, 656. 
cyclo-Pentan-1-olacetic acid, and its silver 
salt (HARDING and HaworrsH),T. , 492, 


94 
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cycloPentan-1-ol-1-carboxylic acid, 
methyl] ester (MEERWEIN and UNKEL), 
A., i, 857. 
2-cycloPentanone, 
(Borscue), A., i, 179. 
cycloPentan-1-one-2:5-dicarbanilide 
(MiTcHELL and THorPs), T., 1003. 
cycloPentan-1-one-2:5-dicarboxylic acid, 
ethy] ester (MITCHELL and THORPE), 
- T., 1008. 
Pentaphenylethanol (ScHMIDLIN 
Wont), A., i, 368. 
2-Pentene. See AS-Amylene. 
dicycloPentene, and its derivatives (DEM- 
JANOFF), A., i, 839. 
A!-cycloPenteneacetic acid, and its silver 
salt, nitrile, and ethyl ester, and 
1-bromo-, and its ethyl ester, and 
a-cyano- and its ethyl and methyl 
esters (HARDING and Hawortn), T., 
489; P., 61. 
cycloPentene-1:3-dione, 4:5-dibromo-, 
2:2:4:5-tetrabromo- (JACKSON and 
Furnt), A., i, 177; (Diets and RErn- 
BECK), A., i, 360. 
a-A!-cycloPentenepropionic acid, 
a-cyano-, methyl ester (HARDING and 
Hawortah), T., 490. 
Af-Pentenoic acid, 8-bromo-a-hydroxy-, 


1:3-dioximino- 


and 


and its potassium and silver salts | 


(VicuIER), A., i, 461. 
Pentenylbenzamide (v. Braun), A., i, 
820. 
Pentitols, assimilation of, 
(Boxorny), A., ii, 334. 
Pentosans, in plants (RAVENNA and 
Monranaki), A., ii, 993. 
and methylpentosans in seeds (Borc- 
HESANI), A., ii, 532. 
nutritive value of (Swartz), A., ii, 727. 
distilling apparatus for the estimation 
of, by Tollens’ method (Tiscur- 
SCHENKO), A., ii, 81. 
Pentoses, assimilation 
(Boxorny), A., ii, 334. 
detection of, in urine (JoLuEs), A., ii, 
164. 
cycloPentylideneacetic acid, and its 
silver salt (HARDING and HAworrTH), 
T., 493. 
isoPentylmalonic acid, and its ethy! 
ester and sodium hydrogen 
(FicHTER, KIEFER, and BERNOULLI), 
A., i, 89. 
Peppermint oil, Chinese and Japanese 
(SCHIMMEL & Co.), A., i, 757. 
Pepsin, preparation of (DEZANI),A.,i,449. 
isoelectric constant of (MICHAELIS 
and DavipsoHNn), A., i, 795. 
action of, with hydrochloric acid 
(ABDERHALDEN and STEINBECK), 
A., i, 795. 


salt | 
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Pepsin, action of sodium fluoride on 
(VANVEVELDE and Popps), A., i, 
795. 

identity of, with chymosin (RaKkoczy), 
A., i, 801 ; (SAwirscH), A., ii, 876. 
identity of, with rennin (vAN Dam), 
A., i, 290. 
and chymosin, activities of, in dogs 
and calves (HAMMARSTEN), A., ii, 
876. 
and rennin, filtration of (FUNK and 
NIEMANN), A., i, 801. 
estimation of (HATA), A., ii, 168. 
Pepsinglutinpeptone (SIEGFRIED and 
ScuM1Tz), A., i, 448 
Peptals (HARRIES and PETERSEN), A., 
i, 228. 
Peptone, injection of, in the guinea-pig 
(Brept and Kravs), A., ii, 736. 
Peptones, catalytic action of (DAKIN), 
A., i, 101 

Percarbonates. See under Carbon. 

Perchlorates and Perchloric acid. 

under Chlorine. 

Perilla nankinensis, oil from (SCHIMMEL 

& Co.), A., i, 759. 
Periodicity of the properties of the 
elements (TocHER), A., ii, 773. 

Periodic reactions. See under Affinity, 

chemical. 


See 


| Periodic system (VosMAER), A., ii, 600. 


by plants ! 


relation between the atomic weights 
of groups of the (ScHERINGA), 
A., ii, 491. 
Permanganic acid. 
ganese. 


See under Man- 


| Peroxide, C;H,,02, from isovaleraldehyde 


of, by plants | 


} 


and ozone (HARRIES and Kokrt- 
SscHAU), A., i, 607. 

CzH,,0., from octaldehyde and ozone 
(Harries and KoerscHav), A., i, 
607. 

C,H,,0,, from nonaldehyde and ozone 
(HARRIES and KoETscHAv), A., i, 
607. 

Peroxidised compounds (MARINO), A., ii, 
26. 


Peroxydase, estimation of (BRUNN), A., 
ii, 168. 
Peroxydases, plant, preparation of (VAN 
DER HAAR), A., i, 604 
Perphosphoric acid. See under Phos- 
phorus. 
Persulphuric acid and Persulphates. 
See under Sulphur. 
Perylene (peri-dinaphthalene) (ScHOLL, 
SEER, and WEITZENBOCK), A., i, 616. 
Petroleum, dispersion in the electrical 
spectrum of (OBOLENSKyY), A., ii, 
562. 
crude, diffusion of (GILPIN 
BrANsKY), A., ii, 963. 


and 
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Petroleum, condensation of, with 
methylal and sulphuric acid (HERR), 
A., ii, 904. 
derivatives, estimation of, in turpentine 
oils (NIcoLARDOT and CLEMENT), 
A., ii, 460. 
See also under Oils, mineral. 

Peucedanum, constituents of the — 
of (Herzog and Kroun), A., i, 
124. 

Phagocytes, stimulation of the =. 
of, by calcium ions (HAMBURGER), A 
ii, 726. 

Phagocytosis, action of solutions of 
halide salts and of salts of the alkaline 
earths on (HAMBURGER and DE HAAN), 
A,, ii, 421. 

Phaseolus vulgaris, occurrence of hemi- 
cellulose in the pods of (ScHULZE and 
PFENNINGER), A., ii, 889. 

Phase rule. See under Equilibrium. 

Phenanthraphenazine, 3-bromodinitro- 
(Scumipt and Lumpp), A., i, 166. 

Phenanthraquinol, 3-chlorodiamino- 
(ScumipT and Lumpp), A., i, 166. 

Phenanthraquinone, condensations of, 

with ethyl malonate and ethyl aceto- 
acetate (RicHARDS), T., 1456; P., 
195. 

hydrobromide (GoMBERG and Cons), 
A., i, 872. 


perchlorate and hemiperchlorate (Hor- | 
MANN, METZLER, and LECHER), A., | 


i, 187. 


trichloreacetate (MEYER), A., i, 180. 


Phenanthraquinone, dibromo-, and di- | 
| Phenetoleazosulphobenzylideneamino- 


chloro- (BADISCHE ANILIN- & Sopa- 
FaprRik), A., i, 702. 
bromo-, 3-bromonitroamino-, 3-chloro- 
diamino-, and 3-chlorodihydroxy- 
and their derivatives (SCHMIDT and 
Lumpp), A., i, 166. 
Phenanthraisvthiophen (HINSBERG), A., 
i, 335 
a or tae - acid 
(HinsBEr@), A., i, 335 
Phenanthrene and 2:4-dinitrophenol, 
solubility equilibrium between (KReE- 
MANN and HorMEIEr), A., i, 471. 
Phenanthrene, 3-bromo-9(10)-hydroxy-, 
3-bromo-9:10-diacetoxy-, 9(10)- 
chloro-3-bromo-10(9)-hydroxy-, and 
3:9(10)-dihydroxy-, and derivatives 
of (ScHMIDT and Lumpp), A., i, 165. 
3-bromo-9:10-dihydroxy-, and _ its 
acetyl derivative (ScumMipT and 
Lumpp), A., i, 313. 
3:9-dibromo-10-hydroxy- 
and Spoun), A., i, 553 
Phenanthrene series (SCHMIDT 
Lumpp), A., i, 165, 312; 
and Spoun), A., i, 553. 


(ScHMIDT 


and 


(ScHMIDT 
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9-Phenanthroxylacetoxyacetoacetic 
acid, ethyl ester (RicHARDs), T., 
1459 ; P., 195. 

Phenanthroxylacetoxymalonic acid, 
ethyl ester (RicHARDs), T., 1457; 
P., 195. 

10-Phenanthrylacetic acid, 9-hydroxy-, 
and its barium and sodium salts 
(RicHARDs), T., 1458; P., 195. 

Phenanthryl-10-amine, di-9- -hydroxy- 
(Scomipt and Lumpp), A., i, 
313. 

Phenazine diperchlorate (HoFMANN, 
MerrzuER, and Hésoxp), A., i, 370. 
Phenazines, amino- (WoHL and LANGE), 

A., i, 645. 

Phenazothionium, the intramolecular 
rearrangement of the halides of 
(PacE and SmIL&s), T., 1112; P., 
133. 

tri- and fetrachloro-, hydroxides 
(Brapy and Smizzs), T., 1562. 
y-Phenetidino-a-phenoxypropanol 
(FoURNEAUD), A., i, 247. 

a-p- Phenetidylstil bene, and 8-bromo-, 
and its dibromo-derivative (Busie- 
NIES), A., i, 668. 

Phenetole, pentabromo- 
A., i, 670. 

Phenetoleazobenzaldehydesulphonic 
acid, metallic salts and phenylhydraz- 
one of (GREEN and SEn), T., 2243. 

o-Phenetoleazoglutacononic acid, ethyl 
ester, o-phenetylhydrazone (HENRICH, 
REICHENBURG, NACHTIGALL, THOMAS, 
and Baum), A, i, 902. 


(BONNEAUD), 


azobenzene, potassium salt (GREEN 
and Sern), T., 2246. 
Phenetoleazosulphobenzylidene-p- 
aminophenol, potassium salt (GREEN 
and SEn), T., 2245. 
Phenetoleazosulphobenzylideneamino- 
salicylic acid, potassium salt (GREEN 
and SEN), T., 2245. 
Phenetoleazosulphobenzylideneaniline 
(GREEN and SEn), T., 2244. 
Phenetoleazosulphobenzylideneaniline- 
p-sulphonic acid, potassium salt 
(GREEN and Sen), T., 2244. 
Phenetoleazosulphobenzylidene-a- 
-B-naphthylamine, potassium 
(GREEN and SEN), T., 2246. 
Phenetoleazosulphobenzylidene-p-nitro- 
aniline, potassium salt (GREEN and 
Sen), T., 2245. 
Phenetoleazosulphobenzylidene-p- 
phenylenedimethyldiamine, potassium 
salt (GREEN and SEn), T., 2245. 
$-p-Phenetyl-2-methyl-4-quinazolone, 7- 
acetylamino- (BoGERT, AMEND, and 
CHAMBERS), A., i, 895. 


and 
salts 
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S-Phenetylphenazothionium. tetra- 
chloro- (BRADY and SMiLEs), T., 
1561. 

tetranitro-, hydroxide and sulphate 
(BARNETT and SmI1LEs), T., 368. 
Phenol, stability of the two crystalline 


modifications of (TAMMANN), A., ii, 


1051. 
conductivity of (LuNDmEN), A., i, 245. 
existence of compound of aniline with, 


in the liquid state (KREMANN), A., | 


ii, 581. 


equilibrium between the methylearb- | 


amides and (KREMANN, DAIMER, 
GueL, and Liss), A., ii, 943. 

and camphor, freezing-point curve for 
mixtures of (Woop and Scorrt), T., 
1573; P., 194. 

the disinfecting action of (REICHEL), 
A., ii, 61. 

use of, in estimation of alkaline earths 
(LinpET and Brasart), A., ii, 548. 


derivatives, containing a mobile nitro- | 


group, syntheses with (MELDOLA 
and KuntTzeEn), P., 340. 
cerium salt (CHEMISCHE FABRIK 
AUF AKTIEN VorRM. E. SCHERING), 
A., i, 164. 
estimation 


of, as 


TEL), A., ii, 552. 


gravimetric estimation of (OLIVIER), | 


A., ii, 806. 
volumetric estimation of (OLIVIER), 
A., ii, 80. 


estimation of, in herbivorous urine 


(NevsBerG and HILDESHEIMER), A., | 


ii, 1116. 

sulphoxide, o-, and p-chloro-, and 
p-chloronitro- (GAzDAR and SMILEs), 
T., 2251. 

Phenol, 2-bromo-4-nitro-, 2-bromo-4:6- 
dinitro-, 4-bromo-2-nitro-, 4-bromo- 
2:6-dinitro-2:6-dibromo-4-nitro-, 
4:6-dibromo-2-nitro-, metallic salts 
of (VAN Erp), A., i, 618. 

tribromo-, bromide (OLIVIER), A., ii, 80. 

4:6-di-iodo-2-amino-, hydrochloride 
of, 2:6-di-iodo-4-nitro-, and 2:4:6- 
tri-iodo-, acetate of (RAIFORD and 
Hey1), A., i, 730. 

o- and p-nitro-, bromination of (VAN 
Erp), A., i, 618. 

m-nitro-, conductivity of (LUNDEN), 
A., i, 245 

2:4-dinitro-, and phenanthrene, solu- 
bility equilibrium between (Kre- 
MANN and HorMEIER), A., i, 471. 

2:3:5-trinitro-4-acetylamino-, salts and 
ethers of, and absorption spectrum 
of (MeLtpo“ta and Kunrzen), T., 
444; P., 58. 


tribromophenol | 
bromide (AUTENRIETH and Bevut- 
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{ Phenols, association of the (Tots), T., 
| 2596 ; P., 328. 
additive compounds of aromatic 
amines with (DOLLINGER), A., i, 
700. 
additive compounds of ketones and 
quinones with (MEyER), A., i, 
179. 
monohydric, oxidation of, with hydro- 
gen peroxide (HENDERSON and 
Boyp), T., 1659 ; P., 204. 
o-substituted, influence of structure 
on the boiling-points of (GuIL- 
LAUMIN), A., i, 475 
Phenols, p-amino-, action of unsaturated 
dicarboxylic acids on(P1uTT1), A., 
i, 672. 
maleic and fumaric derivatives of 
(PrutTtTi), A., i, 22. 
o- and p-nitro-, preparation of (HART), 
A., i, 730. 
nitro-, colour of solutions of (ScHAR- 
wINn), A., ii, 396. 
| Phenolarsinic acid, amino-, diamino-, 
nitro-, and dinitro- (FARBWERKE 
vorM. Meister, Lucius, & Brin- 
ING), A., i, 803, 804. 
Phenolearboxylic acids, methylcarb- 
onato-derivatives of, and their use 
in synthetical operations (FIscHER 
and FREUDENBERG), A., i, 265. 

- and peri-thio-, preparation of (FARB- 
WERKE VORM. MEISTER, LucIvs, & 
Brinine), A., i, 262. 

Phenol-2:4-disulphonic acid, 6-nitro-, 
tripotassium salt (CHAMOT and PRATT), 
A., ii, 545. 

Phenolic ethers, scission of, by organo- 

magnesium compounds (GRIGNARD), 
A., i, 669. 

containing the y-allyl side chain 
CMe:CH, (BEHAL and TIFFENEAU), 
A., i, 374. 

Phenolphthalein perchlorate (HOFMANN 
and KIRMREUTHER), A., i, 105. 

Phenolsulphonic acid method for the 
estimation of nitrates in water (CHA- 

MoT and Pratt), A., ii, 545. 

Phenolsulphonic acids, change caused by 

heating salts of (OBERMILLER), A., 
i, 475. 

estimation of ortho- and para-sulpho- 
groups in (OBERMILLER), A., i, 
28 


a-Phenonaphthacarbazole-6-sulphonic 
acid (BUCHERER and SONNENBURG), 
A., i, 145. 

11-Phenonaphthacenequinone, 


5:12-di- 

hydroxy- (VosWwINCKEL and DE 
WEERTH), A., i, 50. 

8-Phenonaphthaxanthone hydrobromide 


(GoMBERG and Cong), A., i, 872. 
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Phenoquinone, /exabromo- (OLIVIER), 
A., li, 80 

Phenorosamine chloride. 
xanthonium chloride, 3-6-diamino-. 

Phenotoluazothionium, diaminobenzoyl- 
amino-, chloride (Mirsve1, BEy- 
SCHLAG, and M6u1Av), A., i, 338. 

Phenotoluthiazine, diaminobenzoyl- 
amino-, and its stannichloride, and 
other salts, dinitrobenzoylamino-, and 
dinitrodibenzoylamino- ows 
BEYSCHLAG, and MOuHLAUv), A., i, 
338. 

Phenoxozone (diphenylene diowide), 
preparation of (FARBENFABRIKEN 
vorm. F. Bayer & Co), A, 
i, 764. 

o-Phenoxyacetyloxybenzoic acid (CHE- 
MISCHE FABRIK VON HEYDEN), 
A., i, 486. 

2-Fhenoxybenzoic acid, 4-bromo- (Gom- 
BERG and Conk), A., i, 58. 

4-Phenoxybenzoic acid, 2':4’-dinitro-, 
and its silver salt (Cook), A 
731. 

1-a-Phenoxybenzy1-2-naphthol-3-carb- 
oxylic acid, methyl ester of (FRIEDL), 
A., i, 742. 

4-(or 1-)Phenoxy-5-methylanthraquin- 
one, 1-(or 4-)chloro-8-hydroxy- (WALSH 
and WEIzMANN), T., 690. 


“3 1, 


-Phenoxy-a- “phenylpropane, B-hydroxy- 
(FouRNEAD), A., 6. 

a- Phenoxypropane, ps B-hydroxy-, | 
phenylurethane of (Boyp and MARLE), 


T., 1789; P., 209. 

Phenoxypropanolamines 

1791; P., 209. 
B’-Phenoxy?sopropyl alcohol, 8-amino-, 
and its salts (Borp), T., 1791; P., 
209. 

Phenoxypropylenebromohydrin (Four- 
NEAU), A., i, 246. 

Phenyl acetate, 4-bromo-2-nitro-, 4- 
bromo-2:6-dinitro-, 2-bromo-4- 
nitro-, and 2-bromo-4:6-dinitro- 
(vAN Erp), A., i, 618. 

sodium carbonate, action of acetone 
on (MoLL VAN COHARANTE and 
MonTAGNgB), A., i, 311. 
benzyl ether (v. MEYER), A., i, 
316. 
ether, tetrabromo- (Cook), A., 781. 
decabromo- (BONNEAUD), A., i, 
670. 
2:4-dinitro-, and ¢rinitro-, 
derivatives (Cook), A., i, 731. 
ethers, action of bromine on, in the 
presence of aluminium bromide 
(BoNNEAUD), A., i, 669. 
derivatives of, with glycerol (Four- 
NEAU), A., i, 246, 


(Boyp), T., 


and 


See 9-Pheny]l- | 
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| Phenyl ethers, y-chloro-o-amino-, 2- and 
4-chloro-2’-amino-, 2- and 4- ‘chloro- 
4’-amino-, 4:2’. and 4:4’-dichloro-2- 
amino-, 2:4'-dichloro-4-amino-, and 
their derivatives (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 312. 

ethyl ether. See Phenetole. 

glycide ether, p-nitro- (FOURNEAU), 
A., i, 247 

mercaptan, interaction of, with — 

chloride (TASKER and JonEs), P., 
234. 
m-hydroxy-, and its lead salt (v. 
SzaTHMARY), A., i, 733. 
propyl ether, pentabromo- 
NEAUD), A., i, 670. 

o-, m-, and p-tolyl ethers, 2- and 
4-amino- (FARBENFABRIKEN VORM. 
F, BAYER & Co.), A., i, 374. 

m- and p-tolyl ethers, p-chloro-, and 
their sulphonic acids (FARBEN- 
FABRIKEN VORM. F. BAYER & Co.), 
A., i, 312. 

p-tolyl ether, 2:4-dinitro-, and its 
derivatives (Cook), A., i, 731. 

sulphide, action of hydrogen peroxide 

on (HINSBERG), A., i, 164. 
chloro-hydroxy- (GAZDAR 

| SmILEs), T., 2252. 

| vinyl ether (WoxnL and BERTHOLD), 

A., i, 620. 

| Phenylacenaphthaphenazonium, and 

2-amino-, and 3-chloro-, and their 
derivatives and salts (ULLMANN and 
CASSIRER), A., i, 202. 

Phenylacetaldehyde, a-cyano- 
ROUX), A., i, 623. 

Phenylacetamide, 


(Bon- 


and 


(Bop- 


o-bromo-a-isonitro-, 
potassium salt of, and a-o-di- 
bromo-a-nitro- (WISLICENUS and 
FIscHER), A., i, 622. 
o-nitro-(PscHorRand Hopps),A. ,i, 737. 
Phenylacetic acid, behaviour of, in 
fowls (ToTANI), A., ii, 880. 
menthy] ester of (CoHEN and DUDLEY), 
T., 1749. 
Phenylacetic acid, a-amino-p-hydroxy- 
and its salts (ALoy and RaBavt), 
A., i, 558. 
o-bromo-a-amino- (WISLICENUS and 
FISCHER), A., i, 622. 
oximinonitro-, ethyl ester, and its 
derivatives(ScHMIDT and D1ETERLE), 
A., i, 815. 
dithio-, methyl ester (HoUBEN and 
Scuvuttze), A., i, 711 
Phenylacetonitrile (benzyl cyanide), syn- 
theses by means of (BopRoux and 
Tapoury), A., i, 257. 
action of benzaldehyde on the sodium 
derivative of (Bopreux and Ta- 
BOURY), A., i, 622, 
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Phenylacetonitrile (benzyl cyanide), ac 
tion of esters of monobasic aliphatic 
acids on the sodium derivative of 
(Boprovx), A., i, 623. 

Phenylacetonitrile, o-amino-, and its 

ae (PscHoRk and Hoppe), 
Se: 5 
vials condensation of ethyl! nitrate 
with, and o-bromo-a-isonitro-, and 
its methyl ether and sodium and 
potassium salts (WISLICENUS and 
FiscHer), A., i, 621. 

Phenylaceturic acid, p-chloro- (FRiEp- 
MANN and MAAsgB), A., ii, 795. 

Phenylacetylaminomethylcarbinol 
(PicrEt and Gams), A., i, 774. 

Phenylacetyl-8-3-methoxy-4:5-methyl- 
enedioxyphenylethylamine (SALWAy), 
T., 1213 

Phenylalanine, 

A., ii, 321. 


m-chloro- (FLATOW), 


p-chloro-, and its hydrochloride and | 
Phenylbenziminazole-o-carboxylic acid. 


benzoyl derivative (FRIEDMANN and 
MAAss), A., ii, 794. 
Phenyl-d/-alanine, 2:4-dinitro- (ABDER- 
HALDEN and BLUMBERG), A., i, 371. 
Phenylalkylamines, o-dihydroxy-, optic- 
ally inactive, preparation of (F ARB- 
WERKE vorM. MEIsTER, Lucius, & 
Brtwino), A., i, 372, 664. 
Phenylalkylnitroamines, 
(FRANCHIMONT), A., i, 617. 


trinitro- 


Phenyl a-aminopropyl ketone, hydro- | 


chloride, picrate and platinichloride 
of (HILDESHEIMER), A., i, 891. 
e-Phenylamylamine, and its derivatives 
(v. Braun), A., i, 844. 
1-Phenyl-2-isoamylurazole (BRUNEL and 
AcrEE), A., i, 521 
Phenyl-p-anisidine, ¢ribromo-(WI1ELAND 
cal Wenn, &. , i, 248. 
5- Phenyl-a. anisyl- Ac- butene-75-dianil 
(BorscHE and TirstneH), A., i, 
5. 


a-Phenyl-5-anisyl-A«-butene-y5-dianil 


(BorscueE and Tirsinca), A., i, 66. 
Phenyl-p-anisylethylene, 
derivative of (BusiGNnigs), A., i, 668. 
2-Phenyl-6-anisylpyridine (ScnoLrz and 

MEYER), A., i, 562. 
5-Phenyl-8-o-anisylthiosemicarbazide, 


and its m-nitrobenzylidene derivative | 


(Busch and REINHARDT), A., i, 
vee 
Phenyl-v-anisyl-3:4-gem-triazoloisooxa- 
zole (WIELAND, GMELIN, and RosEEv), 
A., i, 785. 
Phenylarsenious oxide, 
(FARBWERKE  VORM. 
Lucius, & BRuNINe), 
p-iodo- (MAMELI and Patta), 
531, 


p-hydroxy- 

MEISTER, 
A., i, 148. 

m, & 
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| Phenylarsinoacetic 


dibromo- | 


Eg -Phenyl-benzsulphontriazine 


SUBJECTS. 


Phenylarsinic oxide, »-amino-, conden- 
sation product of, with §-naphtha- 
quinonesulphonic acid (EHRLICH, 
BERTHEIM, and ScumiTz), A., i, 452. 

Phenylarsinic acid and its derivatives, 
reduction products of (EHRLICH, 
BERTHEIM, and ScuHMiTz), A., i, 
451. 

Phenylarsinic acid, 0-amino- (0-arsanilic 

acid) 4-chloro- (BENDA), A., i, 148. 
p-amino- (arsanilic acid) carbamide 
and thiocarbamide derivatives of 
(FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 148. 
mono- and dibromo-, dichloro-, 
mono- and di-iodo- (BERTHEIM), 

A., i, 346. 

acid, p-amino- 

(EHRLICH, BERTHEIM, and ScHMITz), 
A., i, 452. 

Phenylasparagine, 2:4-dinitro- (ABDER- 
HALDEN and BLUMBERG), A.,, i, 371. 


See Benziminazole-2-benzoic acid. 
Phenyl-y-aziminobenzene. See 2:1:3- 
Benztriazole. 


| Phenyl-2-aziminonaphthalene-5:7-di- 


sulphonic acid, y-nitro-, and y-amino- 
(GESELLSCHAFT FUR  CHEMISCHE 
INDUSTRIE IN BASEL), A., i, 207. 
Pheny]-2-azimino-5-naphthol-7-sulpho- 
nie acid, p-amino-, preparation of 
(GESELLSCHAFT FUR CHEMISCHE IN- 
DUSTRIE IN BASEL), A., i, 206. 
3:4-Phenylazimino-5-phenyliscoxazole. 
See Dipheny]-3:4-gem-triazole-iso- 
oxazole. 
Phenylazoimide, o- and m-bromo-(DIM- 
ROTH and PFISTER), A., i, 904. 
1-Pheny]-1:2:3-benzotriazole-5-sul- 
phonic acid (SCHWALBE and WOLFF), 
P., 340. 
2-Phenyl-1:3-benzoxazine-4-one 
(TITHERLEY), T., 200; P., 9. 
6-bromo- (HuGHES and TITHERLEY), 
P., 344, 
6-chloro- (TITHERLEY and HvuGHEs), 
T., bore ¢ F.,. 10% 
6- Phenyl:1:2:3:7:9- benzpentazole, 4- 
hydroxy- (BiLow), A., i, 81 
(ULL- 
MANN and Gross), A., i, 886. 
2-Phenyl-2:1:3-benztriazole, 5-amino-, 
6-chloro-5-nitro-, 4:5:7-trichloro-6- 
hydroxy-, and  4:5-dichloro-6:7- 
dihydroxy- (ZINcKE and SCHARFF), 
A., i, 141. 
Phenylbenzylacetone, 4:4'-dichloro- 
(Straus, Krier, and Lutz), A., i, 567. 
8-Phenyl-a-benzylglutaconic acid and 
its barium aud silver salts (FEIST and 
PomME), A., i, 39, 
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8-Phenyl-y-benzylidenebutyric _ acid, 
B-hydroxy-, methyl ester and its 
dibromide, and y-bromo-8-hydroxy-, 
methyl ester (KoHLERand HERITAGE), 
A., i, 484. 

A-Phenyl-a-benzylideneglutaconic acid 
(Feist and Pomme), A., i, 39. 

1-Pheny1-4-benzylidene-3-methyl-5- 
pyrazolone-2’-carboxylic acid 
(MicHAELIS, Kruc, LEo, and ZIEsEL), 
A., i, 514. 

1-Phenyl-4-benzylidene-3-methyl-5- 
pyrazolone-3’- and 4’-carboxylic acid 
(MicHAELIs and Horn), A., i, 517. 

B-Phenyl-y-benzylidenevaleric acid, 
B-hydroxy-, methyl ester (KoHLER 
and HERITAGE), A., i, 484. 

Phenyl benzyl ketone, semicarbazone of 
(SENDERENS), A., i, 489. 

2-Phenylbenzy1-6-methyl-7-propyl- 
piperidinium iodide (ScHoLrTz), A., i, 
634. 

8-Phenyl-8-benzylpropionic acid, and its 
silver salt (RUHEMANN), ‘'I., 460. 

8-Phenyl-a-benzyl-a-propylpropiophen- 
one (HALLER and BAUER), A., i, 490. 


Phenylbenzyl sulphoxide (PUMMERER), | 


A., i, 468. 

Phenylbiuret, p-bromo- (BOESEKEN and 
CouveErt), A., i, 645. 

B-Phenyl-y-bromobenzylidenebutyric 
acid, §-hydroxy-, methyl 
(KoHLER and Henrirace), A., i, 
484, 

5- Phenyl-1--bromophenylpyrazoline 
(AuWERs and Voss), A., i, 70 

5-Pheny]l-8-7-bromophenylthiosemi- 


carbazide (BuscH and REINHARDT), | 


A., i, 76. 


Phenyl-p-bromoquinoxanthenol bromide | 
hydrobromide (GoMBERG and Cons), 


A., i, 58. 

Phenyl-y-bromoxanthenol and its 
bromide (GoMBERG and Cong), A., i, 
58. 

a-Phenylisobutane, l-aB-dihydroxy- 
(McKenzie and Wren), T., 481. 

a-Phenylbutan-8-one, semicarbazone of 
(SENDERENS), A., i, 489. 

Phenylbutylamine, ¢rinitro- (FRANCHI- 
mont), A., i, 616. 


5-Phenylbutylamine, and its derivatives | 


(v. Braun), A., i, 844 

Phenylbutyl cyclohexyl ketone’ 
(KoHLER and BurRNLEy), A., i, 392. 

Phenylbutylnitroamine, trinitro- 
(FRANCHIMONT), A., i, 616. 

1-Phenyl-2 and 4-n-,and isobutylurazole, 
and their silver salts (BRUNEL and 
AcrEg), A., i, 521. 

y-Phenylbutyric acid, preparation of 
(Rupr and Proskg&), A. i., 367. 


| Phenylearbithionic acid. 


ester | 
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y-Phenylbutyronitrile (v. Braun), A., 


i, 844. 
Phenylecamphoramic acid, p-hydroxy-, 
isomeric forms of (Prurr1, LEONE, and 


D’Emi1iI0), A., i, 675. 


| Phenyl-a-camphoramic acid, 3-amino., 


and its hydrochloride and acetyl 
derivative, 4-hydroxy-, and 3-nitro- 
(Wootton), T., 413. 

Phenylcamphorimide, p-lhydroxy- 
(Prurt1, LEonzE, and D’Emi1io), A., 
i, 675. 

Phenylearbamic acid, 5-hydroxy-m- 

xylyl ester of (CARLINFANTI), A., i, 
733. 

chloro- and bromo- substituted propyl 
and isopropyl esters of (JOHNSON 
and LANGLEY), A., i, 885. 

Phenylcarbamide, action of chlorine on, 
and 2:4:6-trichloro- (CHATTAWAY and 
CHANEY), T., 292 ; P., 22. 

Phenylearbamylfurylpyrazolone (Tor- 
REY and ZANETTI), A., i, 892. 

9-Phenylearbezole (CASSELLA & Co.), 
Ry 3; Faas 

See Benzoic 

acid, dithio-. 
o-hydroxy-. See Salicylic acid,dithio-. 

Phenylchlorocarbamide, p-chloro-, 
2:4-dichloro-, and  2:4:6-trichloro- 
(CHATTAWAY and CHANEY), T., 
294. 

Phenyldichlorocarbamide, p-chloro-, 
2:4-dichloro-, and 2:4:6 trichloro- 
(CHATTAWAY and CHANEY), T., 295. 

Phenyl-s-dichlorocarbamide (CHATTA- 
WAY and CHANEY), ‘I’., 297. 

Phenyl/richlorocarbamide, p-chloro-, 
and 2:4:6-¢richloro- (CHATTAWAY and 
CHANEY), T., 295. 

Pheny1-1:3-dichloro-4-iodophenyliodor- 
ium, 1:3-dichloro-, chloride and 
other salts (WILLGERODT and BO6L- 
LERT), A., i, 828. 

3-Phenyl1-1-o-chloro-p-nitrophenyl-5- 
methyl-1:2:4-triazole (Ponz10), A., i, 
444, 

Phenyl-i:3-dichlorophenyliodonium, 
iodide and other salts (WILLGERODT 
and BOLLERT), A., i, 828. 

Phenyl-s-tvichlorophenyliodonium, 
chloride and iodide (WILLGRRODT and 
WILCKE), A., i, 828. 

5-Pheny1-8-m-chlorophenylthiosemi- 
carbazide (BuscH and REINHARDT), 
A., 1, 76. 

Phenyl-p-chloroquinoxanthenol chloride 
hydrochloride (GoMBERG and Cong), 
A., i, 58. 

Phenyl-p-chlorostyrylchlorobromo- 
methane, p-chloro- (SrrAUS, ACKER- 
MANN, and Lutz), A., i, 120. 
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Phenyl-p-chloroxanthenol, and _ its 
chloride (GomBERG and Coner), A 
57. 

Phenyleinchotoxile, chloro-, and its 
picrate and platinichloride (Coman- 
puccl), A., i, 583. 

Phenylceinchotoxol, salts and derivatives 
of (CoMANDUCcCc!), A., i, 582. 

8-Phenyl-y- cinnamylidenebutyric acid, 
B-hydroxy-, — ester (KoHLER 
and Herirace), A., i, 485. 

Phenyleitraconamic acid, p-hydroxy- 
ar PAGNIELLO, and MARCIANO), 
A., i, 672. 

Phenyleitraconimide, p-hydroxy- 
(P1uTTI, PAGNIELLO, and MARCIANO), 
A., i, 672. 

N-Phenyl-8-cyclocitraloxime 
SANDRI), A., i, 753. 

1-Phenylcitronellol (AUSTERWEIL and 
Cocuin), A., i, 572. 


+91, 


(ALEs- 


Phenyl-y-cumyloxamide (Suina), A., i, | 
| Phenyl-1:3-dimethylglyoxalone-4:5- 


665. 
Phenyleyanocarbamide, p-bromo-, and 


its copper and potassium salts, and | 
2-Phenyl-1:1- ——a yclohexan-3:5- 


its silver-ammonia derivative (BOESE- 
KEN and CouvEnrt), A., i, 644. 
Phenyldi-p-anisylcarbinol chloride 


hydrochloride (GOMBERG and Cone), 

A., i, 58. 
Phenyldiazotriazole hydrate(MANcHoT), | 
; 449 


A., i, 4 
Phenyl dibenzoyldiaminotoly! sulphide, 


trinitro- (MiTsuGI, BEYSCHLAG, and | 


MOHLAv), A., i, 337. 
a-Phenyl-88-di-p-ethylphenylpropionic 
acid, and its ethyl ester (BISTRZYCKI 
and Mavron), A ee ab 
8-Phenyl-aa-diethylpropiophenone 
(HALLER and BAvER), A., i, 490. 
hr En ar chloride 
(HALLER and BAUER), A., i, 490 
Phenyldiguaiacylmethane (MANCHOT), 
., i, 314. 
Phenyldicyc/ohexylearbinol (GopcHo7), 
A., i, 105. 
Phenyldicyc/ohexylmethane, _nitro-de- 
rivatives of (GopcHoT), A., i, 104. 
2-Phenyldihydro-1:3-benzoxazine-4-one, 
6-bromo- (HUGHES and TITHERLEY), 
P., 344. 
6-chloro- (TITHERLEY and HvuGHEs), 
T., 1874; P., 175. 
2-Phenyldihydrotscindole, methiodide of 
(ScHottz and WoLFrRuM), A., i, 772. 
7-Phenyldihydro-a8-phenonaphtha- 
cridine, 10-hydroxy-, and its acetyl 
derivative (PoPE and H Howarp),T., 976. 
3-Phenyldihydropyrazoquinazolone, 6- 
amino-, and its benzylidene derivative, 
4:6- dichloro-, and 6-oximino- 
(MICHAELIS and Lzo), A., i, 515. 
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Pheny1-3:4-dihydro-1:3-quinazolone, 
2-0-amino-, and its acetyl derivative 
(Monr and Koéuter), A., i, 116. 

3-Phenyl-5-p-dimethylaminostyrylcyc/o- 
hexan-1l-one-2-carboxylic acid, ethyl 
ester (BorscHE), A., i, 684. 

3-Pheny1-5-p-dimethylaminostyryl- 
A®-cyclohexen-1-one-2-carboxylic acid, 
benzoyl derivative of its ethyl ester 
(BorscHe), A.,i, 684. 

4-Pheny1-2:6-dimethyl-1:3:7:9-benztetr- 
azole (BiLow and Haas), A., i, 203. 

1-Pheny1-2:4-dimethy1-3-bromomethyl- 
5-pyrazolone, p-nitro- (FARBWERKE 
vorM. MEIsTER, Lucius, & BRUNING), 
Aa, §, 78 

-Pheny1-88-dimethylbutan-y-ol 
(Lucas), A., i, 378. 

1-Pheny]-2:3-dimethyl-4-ethyl-5-pyr- 
azolone, -nitro- (FARBWERKE VORM. 
MeEIsTER, Lucius, & BRUNING), 
A., i, 340. 

and 


glycol, 4:5-dibromo- (BILTz 


BEHRENS), A., i, 589. 


dione (Borscue), A., i, 36. 


| Phenyl-1:3- -dimethylhydantoin, 


dibromo- (B1Ltz and BEHRENS), A., 
589. 

1-Pheny]-2:4-dimethyl-3-hydroxy- 
methyl-5-pyrazolone, p-amino-, and p- 
nitro-, and its acetate (FARBWERKE 
vorM. MEIsTER, Lucius, & BRUNING), 
A., i, 78. 

1-Pheny]l-2:4-dimethyl-3-hydroxy- 
methylpyrazolonedi-w-acetic acid, p- 
amino- (FARBWERKE voRM. MEISTER, 
Lucius, & Brunine), A., i, 340. 

8-Pheny1-83-dimethylpentane (SCHREIN- 
ER), A., i, 661 

B- Phenyl- aa oN We chloride 
(HALLER and BAvER), A., i, 490. 

1-Pheny]:2:3-dimethyl1-5- pyrazolones, 
soluble compounds from (RIEDEL), A 
i, 433. 

Phenyldinaphthaquinoxanthenol chlor- 
ide hydrochloride (GomMBEre and 
Conk), A., i, 57. 

Phenyldinaphthaxanthenol and its salts 
(GoMBERG and Cong), A., i, 57. 

Phenyldioxindole, and y-bromo- (KoHN), 
A., i, 697. 

Phenyldithiocarbamic cid, methyl, 
ethyl and propyl esters (RoscHDEST- 
VENSKY), A., i, 107. 

8-Phenyl-aa-di-p- tolylpropionic acid,and 
its silver salt and methyl ester 
(BistRzycKI and MAuron), A., i, 845. 

a-Phenyl-88-di-o-xylylpropionic acid, 
and its methyl ester (Bisrrzyck! and 
Mauron), A., i, 845. 
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p-Phenyleneacetic-oxalacetic acid. See 
w-Carboxy-p-tolyloxalacetic acid. 
p-Phenyleneaceticpyruvic acid. See w- 
Carboxy-p-tolylpyruvic acid. 
p-Phenylenediamine, zincichloride (REp- 
DELIEN), A., i, 747 
Phenylenenaphthylene-sultam 
MANN and Gross), A., i, 886. 
Phenylethane, aaff-tetrabromo-o-nitro- 
(HELLER and TiIscHNER), A., i, 37. 
1-Pheny1-3-ethoxymethyl-5-pyrazolone- 
4-carboxylic acid, p-nitro-, ethyl ester 
(FARBWERKEVORM. MEISTER, LUcIUs, 
& Brinine), A., i, 340. 
Phenylethylalkylamines, 


(ULL- 


p-hydroxy-, 


syntheses of (WALPOLE), T., 941; P., 
7 


87. 
5-Phenyl-S8-ethylallylmalonamic acid 
(Mac.LEop), A., i, 846. 
8-Phenylethylamine, p-amino-, and its 
derivatives (JOHNSON and GUEST), 
A., i, 310. 
p-hydroxy-, fate of, in the organism 
(Ewrns and LAIpLAw), A., ii, 985. 
and its hydriodide and _ hydro- 
chloride (RosENMUND), A., i, 
106, 241. 

3:4-dihydroxy-, preparation of, and 
its hydrobromide (BARGER and 
Ewrns), T., 2257; P., 248 ; (Man- 
NICH and JACOBSOHN), A., i, 168. 

2:3:4-trihydroxy-, hydrochloride 
(BARGER and Ewins), T., 2260; 
P., 248. 

o- and p-nitro-, and 2:4-dinitro-, and 
their derivatives (JOHNSON and 
GuEst), A., i, 310. 

w-Phenylethylaminomethylisatin (E1N- 

HORN and GOrTLER), A., i, 187. 

Phenylethylammonium methyl] sulphate 

(JOHNSON and GuEst), A., i, 471. 

a-Phenyl-a-ethylbutyramide (Boprovux 

and Tasoury), A., i, 557. 

a-Phenyl-a-ethylbutyric acid 

ROUX), A., i, 672. 

a-Phenyl-c-ethylbutyronitrile(Boproux 

and Tazoury), A., i, 482. 

2-Phenyl-1-ethyl-1:2-dihydrocinchonine 

(FREUND and MAYER), A., i, 182. 

3-Phenyl-6-ethyldihydropyrazoquin- 

azolone (MicHAELISand Lko), A.,i,515. 

Phenylethyldimethylamine, synthesis 
of, andits hydrochloride and platini- 

chloride (JoHNSON and Guzsr), A., i, 

470. 

Phenylethylethoxyethylearbinol (Rry- 

NOLDs), A., i, 858. 

Phenylethylethylamine, p-hydroxy-, and 
its derivatives (WALPOLE), T., 948 ; 
P., 88. 

3:4-dihydroxy-, and its hydrochloride 

(PymAN), T., 274, 


(Bop- 


' 
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no Spree (RUHE- 
MANN), I., 459. 
Phenylethylmethylamine, p-hydroxy-, 
and its derivatives (WALPOLE), T., 
945; P., 88. 
3:4-dihydroxy-, and its salts (PYMAN), 
Ts meee 
p-nitro-, and its hydrobromide (JoHN- 
son and Gugst), A., i, 471. 
y-Phenyl-y-ethylpentane (ScHREINER), 
3 . 
5-Phenyl-8-ethyl-Ay-pentenoamide, 
(MACLEop), A., i, 846. 
5-Phenyl-8-ethyl-Ay-pentenoic acid, a- 
cyano-, and its potassium salt and 
ethyl ester (MAcLEOD), A., i, 846. 
Phenylethylphosphinic acid, and 
ethyl ester (ARBUSOFF), A., i, 803. 
B-Phenyl-a-ethylpropicphenone, and its 
oxime (HALLER and BAvER), A.,i, 490. 
Phenylethylpropylamine, _3:4-dihydr- 
oxy- and its hydrochloride (PYMAN), 
‘Tey B40; 
Phenylethylthiobenzamide 
Eng OO 


its 


(RUSSELL), 


8-Phenylethyltrimethylammonium, 3:4- 
dihydroxy-, chloride (BARGER and 
Ewrns), T., 2258. 

p-nitro-, iodide (JOHNSON and GUEST), 
Bij ip AT. 

1-Phenyl-2-ethylurazole, and its silver 

salt (BRUNEL and AcRERr), A., i, 521. 

Phenyleuxanthenol dimethyl ether. See 

2:8-Dimethoxy-9-phenylxanthen-9-ol. 

9-Phenylfluorene-9-carboxylic acid, p- 

hydroxy-, and lactone of o-hydroxy- 
(BIsTRZYCKI and v. WEBER), A., i, 743. 
9-Phenylfluorone, tetvabromo-3-hydroxy- 
(PorE and Howarp), T., 82. 
3-hydroxy- (Porr and Howarp), T., 
1026. ' 
Phenylformylaminomethylearbinol 
(Picret and Gams), A., i, 774. 
Phenylfumardiamide, p-hydroxy- (PI- 
UTT!I), A., i, 28. 
1-Pheny1-5-furyl-3-methylpyrazoline 
(AUWERs and Voss), A., i, 71. 
1-Pheny]-3-furyl-2-methyl-5-isopyrazol- 
one, 4-nitroso-, and its hydrochloride 
(Torrey and ZANETTI), A., i, 893. 
1-Phenyl-3-furyl-5-pyrazolone, hydro- 
chloride, and p-bromo-, m-nitro-, and 
4-oximino- (TorrEY and ZANETTI), 
A., i, 893. 
2-Phenyl-3-furyl-4-isopyrazolone (TorR- 
REY and ZANETTI), A., i, 893. 
1-Phenylgeraniol (AUSTERWEIL 
CocHIN), A., i, 687. 
8-Phenylglutaconic acid and its barium 
and calcium salts, semi-anilide, semi- 
p-toluidide, anil and p-tolil (Feist and 
Pomme), A., i, 39, 


and 
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8-Phenylglutaric acid, «8-dibromo- 
(Fest and Pomme), ie i, 39. 

Phenylglyceric acid, diacetyl derivative 
(DizcKMANN), A., i, 384. 

Phenylglycidic acid, normal and acid 
potassium salts (DIecKMANN), ; eo 
384. 


Phenylglycine, 2:4-dinitro-, and its 
ethyl ester (ABDERHALDEN and 
BLUMBERG), A., i, 371. 
a o-earboxylic acid, nitrile 
of (BADISCHE ANILIN- & Sopa- 
FABRIK), A., i, 319. 
dibromo-, preparation of (AKTIEN- 


GESELLSCHAFT FUR ANILINFABRIK- 
ATION), A., i, 257; (BADISCHE 
ANILIN- & SopA-Fasrik), A., i, 
382, 
3:4-dichloro- 
Sopa-FaBrik), 


(BADISCHE ANILIN- & 
A., i, 319. 
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tetrachloro- (BADISCHE ANILIN- & | 


Sopa-Fapsrik), A., i, 382. 
Phenylglycol-p-arsinic acid (FARb- 
WERKE VORM. MEISTER, Lucius, & 
Brinine), A., i, 452. 


— Iglyoxylie ‘acid, 3:5-dibromo-2- 
ydroxy-, and its quinoxaline — 


i (Frirs and Moskopp), A., i, 
332. 
Phenylguanamine. See 1-Phenyl-1:3:5- 
triazine, 3:5-diamino-. 
Phenylheptadecylnitrosoamine (LE 
SvgEuR), T., 2437. 
Phenylcyclohexane, 1:1-di-p-hydroxy- 


(SCHMIDLIN and LANG), A., i, 837. 
a-Phenyl-A!-cyclohexene-1-acetonitrile 
(HARDING and Haworts), T., 497. 
B-Phenyl-4y-hexenoic acid, 8-hydroxy-, 
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MANN and MAAsg), A., ii, 794. 
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(PruTT!1), A., i, 28. 
Phenylmaleimide, y-hydroxy- (Piutr!), 


“sy aoe 

Phenylmenthylbenzamidine, and its 
hydrochloride and __platinichloride 
(CoHEN and MArsHALL), T., 330. 

Phenylmenthylethylbenzamidine, and its 
derivatives (COHEN and MARSHALL), 
T., 331. 
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sodium salt (Woorron), T., 409; P., 
44, 
Phenylmethylglycollic acid. See 
a-Phenylpropionic acid, a-hydroxy-. 
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a-Pheny]-8-2:4-dinitrophenylethylthio- 
carbamide (JOHNSON and GuEstT), A., 
i, 311. 

1-Pheny1-5-p-nitrophenyl-3-methylpyr- 
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Phenyltartramic acid, m-nitro-, com- 
pound with m-nitroaniline (TINGLE 
and BurkB), A., i, 21. 
p-nitro- (TINGLE and BurkB), A., i, 22. 
Phenyltetrahydroxazolone(SCHROETER), 
A., 1, 464. 
Phenylthiobiuret, p-bromo- (BoESEKEN 
and Couvert), A., i, 645. 
Phenylthiocarbamic acid, allyi, menthyl 
and benzyl esters (ROSCHDESTVENSKY), 
A., i, 107. 
N-Phenylthiodiphenylamine (BARNETT 
and SmIL&s), T., 364. 
Phenylthioglycol-p-arsinic acid (FARB- 
WERKE VORM. MEISTER, Lucius, & 
Brintna), A., i, 452. 
Phenylthiolacetic acid, ethyl and methyl 
esters (PUMMERER), A., i, 468. 
Phenylthiolbenzoic acid, 0-4’, and 5’- 
chloro-2’-nitro-, 0-2':4’-dinitro- and o- 
2':4’:6’-trinitro- and their methy] esters 
(MAYER), A., i, 261. 
2-Phenylthiol-4-bromobenzoic 
(GoMBERG and Conk), A., i, 871. 
a-Phenylthiclpropionic acid, ethy] ester, 
(PUMMERER), A., i, 468 
9-Phenylthioxanthenol, 4-bromo- (Gom- 
BERG and Cong), A., i, 871. 
9-Phenylthioxanthenyl] chloride and its 
derivatives, perchlorate, 4-bromo-, 
bromide and 4-chloro-, chloride (Gom- 
BERG and Cong), A., i, 870, 871. 
Phenyl-p-tolylallylearbinol (Kuzm1n), 
A., i, 109. 
5-Phenyl-8-m-tolyl-a-benzylidenethio- 
semicarbazide (BuscH and _ REIN- 
HARDT), A., i, 76. 
a-Phenyl-a-p-tolylbutane-ay5-triol 
(Kuzmin), A., i, 110. 
Phenyl-o- and -m-tolyloxamide (Su1D4), 
A., i, 665. 


acid 


Phenyl-p-tolyloxamide, p-iodo-, and 
4:2'-dinitro- (Supa), A., i, 665. 
8-Phenyl-8-p-tolylpropionic acid, 8- 


hydroxy-, and its salts (Kuzmin), A., 
i, 326. 
3-Phenyl-1l-o-tolylpyrazole,  5-chloro- 
(MICHAELIs and Lzo), A., i, 515. 
3-Phenyl-1-o-tolyl-5-pyrazolone (MIcH- 
AELIS and LEo), A., i, 515. 
Phenyl-p-tolylpyrrolinophenazine 
(RUHEMANN), T., 1444. 
5-Phenyl-8-m-, -a-m-, and -8-o-tolylthio- 
semicarbazides (BuscH and REIN- 
HARDT), A., i, 75. 
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Phenyltriazen, o-, m-, and p-bromo-, and 
the copper derivative of the latter 
(DimRoTH and PFISTER), A., i, 904. 

1-Phenyl-1:3:5-triazine, 3: ‘ diamino-, 
and its picrate (RACKMANN), A., i, 897. 

Phenyl-2: 1:4-triazine-8-one, 5:6-di-p- 


bromo-, and its sodium and acetyl 
derivatives (Bitz, EpLEFSEN and 
SEYDEL), A., i, 570. 


Phenyltriazoacetic acid, and its ethyl 
ester (ForsTER and MULLER), T., 138 ; 
P,, 4 

$-Pheny]-1:2:4-triazole, 5-bromo- (MAN- 
CHoT), A., i, 442. 

4-Phenyl-1:2:3-triazole, and its silver 
salt, hydrochloride and platinichloride 
(OLIVERI-MANDALA and CopPpoLa), 
A., i, 594. 

4-Pheny]1-1:2:3-triazole-5-carboxylic 
acid, and its barium salt (OLIVERI- 
MANDALA and Coppona), A., i, 594. 

Phenyltriazomalonic acid, and its ethyl 
ester and amide (ForsTER and 
MULLER), T., 185; P., 4. 

Phenyltriazomethylcarbamide (ForsTER 
and MULueEr), T., 1065; P., 113. 

Phenyl-1:2:4-triazylhydrazine, and its 
derivatives (MANcHoT), A., i, 442. 

Phenyltridecylnitrosoamine (LE SUEUR), 

Pheny]-/V-trimethylalanine, methyl 
ester, platini- and auri-chlorides of 
(ENGELAND), A., i, 843. 

1-Pheny1-2:3:4-trimethyl-5-pyrazolone, 
p-nitro- (FARBWERKE VORM. MEISTER, 
Luctus, and Brinine), A., i, 78. 

4-Phenyltriphenylmethane “(SoutEk, 
WEICKEL, and HERZENSTEIN), A., i, 
237. 

4-Phenyltriphenylmethyl, and its per- 
oxide (SCHLENK, WEICKEL, and HEr- 
ZENSTEIN), A., i, 236. 

a (v. Braun), A., i, 

44, 


Phenyl-d/-valine, 2:4-dinitro- (ABDER- 
HALDEN and BLUMBERG), A., i, 371. 
9-Phenylxanthen, 9-chloro-2:8-dihydr- 
oxy-, and its derivatives (Vv. BAEYER, 
AICKELIN, DIEHL, HALLENSLEBEN, 

and Hxss), A., i, 253. 
3-hydroxy-, and its acetate and benzo- 
ate (KAUFFMANN and PANNwIT?), 
A., i, 394. 
3: T -dihydroxy- (Porz and Howarp), 
81. 

9- Phenylxanthen- 9-ol, and y-bromo-, and 
p-chloro-, and their derivatives and 
salts (GoMBERG and Cong), A., i, 56. 

4-hydroxy-, and 1:8-dihydroxy-, and 
its chloride (v. BAEYER, AICKELIN, 
DrexL, HALLENSLEBEN, and HEss), 
A., i, 251. 
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9-Phenylxanthonium, 3-amino-6-hydr- 
oxy-, and 3:6-diamino-, chlorides and 
platinichlorides (KEHRMANN’ and 
DENGLER), A., i, 407. 

a-, and £-2-Phenyl-1-o-xylylene-6- 
methylpiperidinium, bromides and 
platinichlorides (ScHoLTZ), A., i, 635. 

Phenyl-m- and -p-xylyloxamide (SuIDA), 
A., i, 665. 

Phillipsite, from Sirgwitz, Silesia (BaR- 
BIER and GoNNARD), A., ii, 418. 


a- and £-Phlobaphen, formation of 
(NIERENSTEIN and WEBSTER), A., i, 
124. 


Phloridzin, behaviour of, after extirpa- 
tion of the kidneys (LEscHk®&), A., ii, 
530; (GLAESSNER and Pick), A., ii, 
639, 1094. 

Phloridzin diabetes. See under Diabetes. 

Phloridzin glycocholia (WoopyatTrT), A 
Bi. 227. 

Phloroglucinol, derivatives of (FiscHER), 

A., i, 248 

amino-, hydrochloride of (LEucHs and 
THEODORESCU), A., i, 396. 

trithic-, derivatives of (PoLLAK and 
TuUcAKOVIC), A., i, 784. 

Phloroglucinoldicarboxylic acid, di- 
methyl ester and its amide (LEUCHS 
and THEODORESCU), A., i, 396. 


Phorone monozonide (Harrizs and 
Turk), A., i, 608. 
Phosphates. See under Phosphorus. 


Phosphatides, influence of alcohol on 
the quantity of, in animal organs 
(SIEBER), A., ii, 147. 

the importance of, for the living cell 
(Kocn), A., ii, 142. 

of horse pancreas (FRANKEL and 
OFFER), A., i, 600. 

and cerebrosides, properties of a mix- 
ture of, compared with those of 
protagon (CRAMER), A., i, 296. 

Phosphorescence (URBAIN), A., ii, 765. 


relation between absorption and 
(BRUNINGHAUDS), A., ii, 88. 

theory of the law of the optimum of 
(BRUNINGHAUS), A., ii, 89. 


progressive, at a low temperature (DE 
KowaAtskI), A., ii, 1016. 

of some inorganic salts (WILKINSON), 
A., ii, 5. 

of uranyl salts at very low tempera- 
tures (BECQUEREL, BECQUEREL, and 
Onn&s), A., ii, 371. 

of organic compounds on spontaneous 
oxidation (DELEPINE), A., i, 295, 
545, 612. 

of dialkylthiocarbonates (BILLETER), 
A., i, 544. 

restoration of, to sulphides of the 
alkaline earths (GERNEZ), A., ii, 173, 
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Phosphoric acid. See under Phosphorus. 
Phosphorites, French, mineralogical 
constitution of (LAcrorx), A., ii, 720. 

Phosphorus, atomic weight of (BAXTER 

and Jongs), A., ii, 288. 

allotropic forms of (Stock), A., ii, 
288. 

colloidal, preparation of (v. WEIMARN 
and MALJISHEFF), A., ii, 941. 

black, nature of (GERNEZz), A., ii, 707. 

Hittorf’s and red (Srock and 
Gomo ka), A., ii, 30. 

white, behaviour of, at low tempera- 
tures (COHEN and INovys), A., ii, 
406. 

white, red, and pyromorphic, rela- | 
tions between (JoLrBols), A., ii, 
846. 

oxidation of (JorISsEN and VAN 
ReEEsEMA), A., ii, 31. 

transformation of, in the cardioid 
ultramicroscope (SIEDENTOPF), A., 
ii, 289 

in beef (FRANCIS and TROWBRIDGE), 
A., ii, 731, 792. 

in feces (LipscHt'1rz), A., ii, 227. 

organic, the content in, of ripe seeds 

(PARROZZANI), A., ii, 438. 
excretion of, in urine (KoNpo), 
A., ii, 1091. 

in yeast (BUCHNER and HAEHy), A., 
ii, 989. 

Phosphorus compounds, heated, emis- 
sion of positive rays from (Hor- 
TON), A., ii, 176. 

with iron (KONSTANINOFF), A,, ii, 
130 ; (Kuun), A., ii, 131. 
Phosphorus chloride, a new (Brsson 
and Fournier), A., ii, 121. 
pentachloride, action of, on unsatur- 
ated compounds (CLARKE), T., 
890 ; P., 96. 
suboxide (Stock), A., ii, 121. 
Phosphoric acid, alkali and water, 
equilibria in the systems (D’ANs 
and SCHREINER), A., ii, 1050. 
detection of, in wines (HUBERT and 
ABA), A., ii, 651. 
estimation of, iodometrically (Arr- 
MANN and BrRaAnpIs), A., ii, 
241; (BRANDIS), A., ii, 345. 
in basic slags and native phos- 
phates (GuERRY and Tovs- 
SAINT), A., ii, 73. 
by means of silver nitrate 
(WitKIB), A., ii, 752. 
Phosphates, influence of, on the respir- 
ation of plants (IVANoFF), A., ii, 
438, 
function of, in alcoholic fermenta- 


tion (HARDEN and Youne), A., ii, 
643. 


Phosphorus chloride :— 


Phosphates, insoluble, of the soil, the 
co-operation of micro-organisms 
in the utilisation of, by higher 
plants (DE Grazia), A., ii, 436. 

effect of soluble salts on 
(GREAVES), A., ii, 444. 
detection of, in tissues (LIESEGANG), 
A., ii, 1085. 
commercial, analysis of (WILKIE), 
A., ii, 753. 
gravimetric estimation of (MAUDE), 
A., ii, 653. 
alkali, estimation of, by direct titra- 
tion (Pozzi-Escot), A., ii, 345. 
native, estimation of total phos- 
phoric acid in (GUERRY and 
TovussAInt), A., ii, 73. 
Phosphoric acids, ortho-, meta-, and 
pyro-, reciprocal transformations of 
(BALAREFF), A., ii, 607. 
Orthophosphoric acid, and metaphos- 
phoric acid, relation between com- 
position and conductivity in solu- 
tions of (PRIDEAUX), A., ii, 12. 
Metaphosphoric acid, hydration of 
(BALAREFF), A., ii, 951. 
ethyl ester, and its use in organic 
chemistry (LANGHELD), A., i, 536. 
Hypophosphoric acid, formula of 
(CoRNES), A., ii, 121. 
preparation of (CAVALIER and 
Cornec), A., ii, 31. 
preparation, molecular weight and 
benzyl and guanidine salts of 
(RosSENHEIM and PINSKER), A., 
ii, 708. 
estimation of (ROSENHEIM and 
PINSKER), A., ii, 73. 
Monoperphosphoric acid (ScHMIDLIN 
and Massint1), A., ii, 498. 
Perphosphoric acid, (SCHMIDLIN and 
MassIn1), A., ii, 498. 
Phosphorous acid, detection of, in 
organs (EHRENFELD and KULKA), 
A., ii, 59. 
estimation of (ROSENHEIM and 
PINSKER), A., ii, 73. 
Hypophosphorous acid, detection of, 
in organs (EHRENFELD and 
KuLKA), A., ii, 59. 
estimation of (RoSENHEIM and 
PINSKER), A., ii, 73. 
Hypophosphites, decomposition of 
water by, in presence of pallad- 
ium (Bacu), A., ii, 31 
behaviour of, in the organism 
(PaTTA), A., ii, 432. 
Superphosphates, estimation of free acid 
in (GUTHRIE and Ramsay), A., ii,72. 
Selenophosphates (EPHRAIM and 
MASLER), A., ii, 206. 


- 
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Phosphorus pentasulphide (Stock and 

HeErscovict), A., ii, 499. 

Tetraphosphorus ¢ri- and hepta-sul- 
phides (Stock and Rupo.puH ; Stock 
and Herscovict), A., ii, 200. 

Phosphoryl chloride as a cryoscopic 
solvent (WALDEN), A., ii, 1036. 

Thiophosphates (EPHRAIM and 
MAJLER), A., ii, 206. 

Phosphorus organic compounds, forma- 
tion of, in alcoholic fermentation 
(HARDEN and Young), A., i, 292. 

Phosphorus, estimation of, in bronze, 

brass and similar alloys, in the 
presence of arsenic (SCHURMANN), 
A., ii, 545. 

estimation of, in meat (TROWBRIDGE), 
A., ii, 546. 

Phosphoryl chloride. 
phorus. 

PHOTOCHEMISTRY :— 
Light, chemical action of (Bam- 

BERGER and Exe@ar), A., i, 267 ; 
(CIAMICIAN and SILBER), A., i, 
299, 489, 496; (WeEIGERT), A., 
ii, 174, 373. 

circularly-polarised, attempts at 
asymmetric synthesis by means 
of (PapoA), A., ii, 6. 

action of, on dyes (GEBHARD), A., 
i, 405. 


See under Phos- 


emission and its excitation 
(LENARD), A., ii, 369. 
production of, by the firefly 


(KastLe and McDErwmotr?), A., ii, 
1088. 
effect of, on the E.M.F. of cells con- 
taining uranous and uranyl sul- 
phates (TITLEsTAD), A., ii, 379. 
dispersion of, by potassium vapour 
(BEVAN), A., ii, 914. 
pressure of, on gases (LEBEDEFF), 
A., ii, 472. 
action of, on unsaturated ketones 
(SToBBE and Witson), T., 1722; 
P., 206; (PRAETORIUS and 
Korn), A., i, 859. 
bleaching of colouring matters by 
(ScHWEZOFF ; KUMMELL), A., ii, 
916. 
ultra-violet, abiotic action of (TaAs- 
SILLY and CAMBIER), A., ii, 
882. 
comparison of photochemical and 
abiotic action of (CERNOVO- 
DEANU and HEnR?), A., ii, 332. 
chemical and biological effects of 
(LoMBARD), A., ii, 197. 
decomposition of alcohols, alde- 
hydes, acids and ketones by 
(BERTHELOT and GAUDECHON), 
A., ii, 814. 
XCVIII. li. 
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PHOTOCHEMISTRY :— 

Light, ultra-violet, conversion of stable 
stereoisomeric ethylene de- 
rivatives into the labile modi- 
fications by (STOERMER), A., i, 
114. 

bactericidal power of (VALLET), 
A., ii, 332. 
action of, on carbohydrates 
(BreRRY, HENRI, and RAnc), 
A., i, 652. 
chemical effects of, on gases 
(BERTHELOT and GAUDECHON), 
A., i, 349 ; ii, 564, 606. 
action of, on solutions of gold 
salts (SVEDBERG), A., ii, 509. 
action of, on certain medicinal 
preparations and on glucosides, 
alkaloids and phenols (LEsuRE), 
A., ii, 739. 
paper sensitive to (SCHALL), A., 
li, 249. 
action of, on plants (POUGNET), 
A., ii, 993. 
action of, on sugar solutions 
(BERTHELOT and GAUDECHON), 
A., ii, 813. 
effect of, on water (CoURMONT, 
NoeteEr, and RocHarx), A., ii, 
641. 
Solarisation in aqueous 
(WINTHER), A., ii, 373. 
Sunlight, organic syntheses by 
(PATERNO and CHIEFF?), A., i, 41. 
catalytic action of (NEUBERG), A., 
ii, 1020. 
Photochemical action (WARBURG), A., 
ii, 6. 
equilibrium (Baur), A., ii, 381. 
and electrochemical _— equilibria 
(Smits), A., ii, 24. 
formation of formaldehyde in green 
plants (ScHRYVER), A., ii, 334. 
inhibition, nature of (CHAPMAN and 
MacManon), T., 849; P., 93. 
phenomena in dye solutions (WEIG- 
ERT), A., ii, 174, 373; (GEBHARD), 
A., ii, 248. 
reactions (WEIGERT), A., ii, 174; 
(BENRATH), A., ii, 813. 
synthesis of carbohydrates and 
quaternary compounds (BERTHE- 
LoT and GAUDECHON), A., i, 543. 
Photo-electric effect of the alkali 
metals in polarised light (POHL), 
A., ii, 90. 
sensitiveness of the alkali metals 
(PoHLand PRINGSHEIM), A., ii, 
379, 472. 
of coloured hydrides of alkali 
metals (ELSTER and GEITEL), 
A., ii, 379. 
95 


solution 
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PHOTOCHEMISTRY :— 

Photo-electric effect of potassium 
mercury alloys (PoHL and Prines- 
HEIM), A., ii, 922. 

Photographic images from silver salts, 
action of quinones and their sul- 
phonic derivatives on (LUMIERE, 
Lumi&rF, and Sryvewetz), A., ii, 
916, 

Optical activity of the asymmetric 

atom (EvEREst), A., li, 6. 

relation of, to position isomerism 
(CoHEN and Dvuptey), T., 
1732 ; P., 209. 

effect of contiguous unsaturated 
groups on (EpMINSON and 
Hi.pitcu), T., 228; P., 10; 
(Hixpitcu), T., 1091; P., 95, 
141. 

constants of certain elements (v. 

WARTENBURG), A., ii, 246. 


of metals, determination of, from | 


olarisation measurements (Vv. 
LJANIN), A., ii, 812. 
and specific gravity of isomeric 


organic compounds, relation 
between the (Hrypricn), A., 
i, 705. 

inversion, Walden’s (McKENZIE 


and Humpuriss), T., 121; P., 
7; (McKenzie and Ctoven), 
T., 1016, 2564; P., 85, 325; 
(McKEnzIE and Wren), T., 
1965; F., 181; (Lors), A., i 
230; (FiscHER, SCHEIBLER and 
Grou), A., i, 622. 
isomerides (Vv. OSTROMISSLENSKY), 
A., ii, 247. 
properties and crystailography of 
organic compounds (BuAss), A., 
i, 614 
Optically active compounds, influence 
of constitution on the rotatory 
power of (Rupk), A., i, 398; ii, 470. 
rotation dispersion of (GRossMANN 
and LANDAU), A., ii, 1018. 
effect of solvents on the rotation of 
(PATTERSON and STEVENSON), T., 
2110; P., 236. 
containing one asymmetric silicon 
group (CHALLENGER and Kip- 
PING), T., 755; P., 65. 
Optico-chemical constants, calculation 
of (REDGROVE), A., ii, 669. 
Radiation, homogeneous corpuscular 
(SADLER), A., ii, 251. 
ultra-red, effect of pressure on the 
absorption of, by gases (v. BAnR), 
A., ii, 914. 
Rays, chemical changes produced by 
different kinds of (NEUBERG), A., 
ii, 814, 1020. 
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PHOTOCHEMISTRY ;— 
Rays, corpuscular hypothesis of 
different kinds of (Brass), A., ii, 
919. 


a-Rays, ionisation produced by 
(WHEELOCK), A., ii, 1021. 
phosphorescence produced by 


(MARSDEN; RUTHERFORD), A., 
ii, 565. 
radio-chroism of organic substances 
to (GUILLEMINOT), A., ii, 250. 
a-Particle, ionisation produced by air 
(KLEEMAN), A., ii, 92; (GEIGER), 
A., ii, 473. 
a-Particles, distribution of (RUTHER- 
FORD, GEIGER, and BATEMAN), 
A.,, %, Fiz. 
scattering of, by matter (GEIGER), 
A., ii, 472. 
rate of emission of, from uranium, 
thorium and uranium minerals 
and products (BROWN; GEIGER 
and RUTHERFORD), A., ii, 917. 
B-Rays, law of absorption of (HAHN 
and MEITNER), A., ii, 8; (WIL- 
son), A., ii, 175. 
emission and absorption of (Crow- 
THER), A., ii, 672; (HAHN), A., 
ii, 673. 
magnetic line-spectrum of (v. BAEy- 
ER and Haun), A., ii, 566. 
passage of, through matter(ScHMIpT), 
A., ii, 7, 378. 
homogeneous, scattering of (Crow- 
THER), A., ii, 918. 
range of (BRAGG), A., ii, 919. 
phosphorescence produced by (MArs- 
DEN), A., ii, 565 
radio-chroism of organic substances 
to (GUILLEMINOT), A., ii, 250. 
of actinium, ionisation of gases by 
(KLEEMAN), A., ii, 474. 
from radium, absorption of, by 
solutions and liquids (Boropow- 
sky), A., ii, 375. 
the scattering of (MADSEN), A., ii, 7. 
from radium-Z, heterogeneity of 
(Gray and WILson), A., ii, 1022. 
from uraninite, activity of (LLoyD), 
A., ii, 765. 

B-Particles, absorption and reflexion 
of, by matter (Kovarik), A., ii, 
1021; (KovARIK and WItsov), A., 
ii, 1022. 

y-Rays, experimental investigation of 

the nature of (v. SCHWEIDLER), 
A., ii, 376, 766. 
structure of (MEYER), A., ii, 673. 
homogeneity of (Soppy, Soppy, and 
RussELL), A., ii, 474. 
radio-chroism of organic substances 
to (GUILLEMINOT), A., ii, 250. 


~ 
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PHOTOCHEMISTRY :— PHOTOCHEMISTRY :— 


Positive rays, emission of, from heated 
phosphorus compounds (Horton), 
A., ii, 176. 

Anode rays,spectra of (REICHENHEIM), 
A., li, 1014. 

Canal-rays of hydrogen, oxygen and 
nitrogen, positive and negative ions 
in (WIEN), A., ii, 475. 

Cathode rays, formation of (DUNOYER), 

A., ii, 475. 


absorption of, in gases, measurement | 


of, by means of secondary rays 
(BAERWALD), A., ii, 250. 

of different velocity, absorption of, 
in helium (Rosinson), A., ii, 93. 

photoelectric, distribution of, in 
a vacuum and in different gases 
(Roprnson), A., ii, 377. 

ejected by X-rays, ionisation pro- 
duced in gases by (KLEEMAN), 
A., ii, 567. 

from secondary Roéntgen rays 
(Beatty), A., ii, 674. 

influence of, on precious stones 
(MrvyéRB), A., ii, 9. 

Réntgen rays, phenomena of trans- 
mission of (BARKLA), A., ii, 8. 
ionisation by (BARKLA), A., ii, 920. 
cathode rays ejected by, ionisation 

produced in gases by the (KLEE- 
MAN), A., ii, 567. 
influence of, on precious stones 
(MreyvéRE), A., ii, 9. 
radio-chroism of organic substances 
to (GUILLEMINOT), A., i, 250. 
secondary homogeneous (CHAPMAN 
and PipEr), A., ii, 567. 
secondary, from metallic salts 
(GuAsson), A., ii, 674. 
secondary, production of cathode 
particles by (BEATTY), A., ii, 675. 


Radioactive constants, tables of 
(Kotowrat), A., ii, 249; (Lasy), 
A., ii, 814. 

Radioactive elements, table of 


(GREINACHER), A., ii, 569. 
Radioactive emanations, solubility of, 
in liquids (BoyLr), A., ii, 677. 
Radioactive minerals (DOELTER and 
Sirk; Boyer and WHERRY; 
Waters), A., ii, 569. 
Radioactive minerals of Italy (NAsINI 
and LeEv1), A., ii, 1026. 
Radioactive recoil (Russ), A., ii, 475 ; 
(WERTENSTEIN), A., ii, 476, 816. 
Radioactive substance, determination 
of the ratio of mass to weight for 
a (SouTHERNS), A., ii, 1026, 
Radioactive substances, influence of 
temperature on the transformation of 
(ScHMrpT and CERMACK), A., ii, 918, 


Radioactive substances, electic charges 
acquired in high vacua by 
(McLENNAN), A., ii, 678. 

the photographic action of a-par- 
ticles emitted from (KINOSHITA), 
A., ii, 875. 

Radioactivity, apparatus for measuring 

(SzILARD), A., ii, 7. 

biological (LANCIEN and THOMAS), 
A., ii, 374. 

of dew (NEcro), A., ii, 249. 

of the rocks of the Transandine tunnel 
(FLETCHER), A., ii, 677. 

of mineral springs. See under 
Water. 

of the products of the recent erup- 
tion of Etna (PiuTTi and Mac tI), 
A., ii, 1026. 

of the products from the fumaroles 
of Vesuvius (KERNOT), A., ii, 206. 

Dispersion in gaseous substances, 
theory of (NATANSON), A., ii, 
170. 

and reflection of liquids, anomalous 
(MeErczyne), A., ii, 15. 

and rotation disperson of naturally 
active crystals (RosE), A., ii, 246. 

Reflection and dispersion of liquids, 
anomalous (MERczyYNG), A., ii, 15. 

Refraction of gases ; its application to 
analysis (STUCKERT), A., ii, 245. 

Molecular refraction of isomerisable 
unsaturated acids and their salts 
(HANTzscH and MEISENBURG), 
A., ii, 169. 

of thiocyanates and other salts 
(Drxon and Taytor), T., 927; 
P., 90. 

Refractive index and volume con- 
centration of a solution, relation 
between (FouquEt), A., ii, 393. 

relation between, and density in 
binary mixtures (SCHWERS), A., 
ii, 913. 

of colloids (FREI), A., ii, 365. 

Refractive power of liquid mixtures, 
Pulfrich’s ratio between volume 
contraction and (vAN AUBEL), A., 
ii, 169. 

of substances in dilute solutions 
(CHENEVEAD), A., ii, 365. 

relative influence of the ketonic and 
ethenoid linkings on (SMEDLEY), 
T., 1475; P., 148. 

Refractivity and volume of dissolved 
substances, influence of complex 
formation on the (RIMBACH and 
WINTGEN), A., ii, 810. 

Magnetic double refraction of aromatic 
liquids (CoTTon and Movron), A., 
ii, 368. 
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Magnetic rotation of the plane of 
polarisation in crystalline liquid 
substances (VieTH), A., ii, 672. 

Mutarotation and constitution of sugar 
anilides (IRVINE and McNIcoLL), 
T., 1449; P., 195. 

Rotation of optically active com- 
pounds, effect of solvents on (Pat- 
TERSON and STEVENSON), T., 2110; 
P., 236. 

Rotatory dispersion (GrossMANN), A., 
ii, 563; (GRossMANN and LAN- 
DAU), A., ii, 1017, 1018. 

anomalous (TscHUGAEFF and OGo- 
RODNIKOFF), A., ii, 812. 

and dispersion of naturally active 
crystals (Ros), A., ii, 246. 

Rotatory power, dependence of, on 
chemical constitution (PICKARD 
and Kenyon), P., 336. 

of optically active substances (RUPE 
and MtnTer), A., i, 398 ; (RUPE), 
A., ii, 470. 


of alkaloids and their salts (CARR | 


and REyNo.tps), T., 1828; P., 180. 
of coloured solutions (GROSSMANN 
and Logs), A., ii, 372. 
Spectra of the metals in the electric 
arc (HASSELBERG), A., ii, 811. 
of the alkalis, hydrogen and helium 
(Hicks), A., ii, 86. 
fundamental, of potassium, rubid- 
ium and caesium (GOLDSTEIN), A., 
ii, 669. 
of anode rays (REICHENHEIM), A., 
ii, 1014. 
absorption (CRYMBLE, STEWART, 
and Wricurt), A., ii, 470. 
and chemical constitution, rela- 
tion between (BAty, Tuck, 
and MARSDEN), T., 571, 1494 ; 
P., 51, 166. 
and isomeric changes, relation 
between (Lowry, Descu, and 
SouTHGATE), T., 899; P., 68; 
(Lowry and Soutueartsr), T., 
905; P., 68. 
and colour of sulphur compounds 
(PuRVIs, JONES, and TASKER), 
T., 2287; P., 234. 
of vapours of the alkali metals 
(BEvAN), A., ii, 370. 
of aniline and its homologues 
(Purvis), T., 1546; P., 194. 
of cinnamic acids (StonBe), A., 
ii, 247. 
of derivatives and isomerides of 
1:2-diketo-A*-cyclopentane 
(Purvis), P., 327. 
of diketopyrroline compounds 
(Purvis), T., 2535 ; P., 297. 


Spectra, absorption of furan, furfur- 
aldehyde, thiophen and pyrrole 
(Purvis), T., 1648; P., 201. 

of the acyl derivatives of camphor 
(Lowry and SouruHeartse), T., 
905; P., 68. 

of camphorcarboxylic acid and 
its derivatives (Lowry, DESCcH, 
and SovurHeatTe), T., 899; 
P., 68. 

of aromatic diazoamines (SMITH 
and Warts), T., 562; P., 45. 

of ketones (STOBBE and HAERTEL), 
A., i, 43 ; (STopBEand SEIDEL), 
A., i, 45 

of permanganates, influence of 
dilution on (Purvis), A., ii, 3. 

of nitrates (SCHAEFER), A., ii, 562. 

of oils (MARCILLE), A., ii, 1122. 

of substituted pyrazines and their 
salts (TUTIN and Caron), T., 
2524; P., 245. 

of salt solutions (JoNES and 
Stronec), A., ii, 87, 172. 

of solutions, as a means of detec- 
tion of intermediate compounds 
in reactions(JonEsand STRONG), 
A., ii, 246. 

of uranous and uranyl compounds 
(JONES and STRONG), A., ii, 370. 


relation between __ phosphor- 
escence and (BRUNINGHAUS), 
A., ii, 88. 


and phosphorescent, of organic 
compounds (KowALsk1), A., ii, 
371. 
arc, effect of pressure on (Rossi), A., 
ii, 368. 
band, relation between, and chemical 
dissociation (KOENIGSBERGER and 
KwUrreERER), A., ii, 670. 
threefold emission, of solid sub- 
stances (GOLDSTEIN), A., ii, 469, 
71 


extreme red and infra-red band, of 
carbonated gases (CrozE), A., ii, 
670. 

ultra-red, change of the emissive 
power of metals with temperature 
in (RUBENS and HAGEn), A., ii, 
262, 469. 

ultra-red line (PASCHEN ; RANDALL), 
A., ii, 1014. 

visible and ultra-violet, dispersion 
and absorption of metals for 
(MEIER), A., ii, 369. 

spark, of bismuth and other metals, 
curved spectral lines in the (v. 
TRAUBENBERG), A., ii, 246. 

Spectral analysis of glow light at 
points (DECHEND), A., ii, 2. 
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Spectral lines, curved, in the spark 
spectra of bismuth and other metals 
(v. TRAUBENBERG), A., ii, 246. 

Spectral series, ultimate rays in (DE 
GRAMONT), A., ii, 811. 

Spectrum, measurements in the long- 
waved (RUBENS and HOLLNAGEL), 
A., ii, 172. 

Photoelectric sensitiveness. See under 
Photochemistry. 
Photographic images. 

chemistry. 
Phototropic substances, new (Papoa and 
GRAZIANI), A., ii, 135, 509. 
Phototropy and chemical constitution, 
relation between (GRAZIANI), A., i, 
777; (PApoA and Graziani), A., i, 
8. 


See under Photo- 


Phromnia marginella, secretion of 
(Hooper), A., ii, 429. 

o-Phthalaldehyde, condensation products 
of (THIELE and WE!ITz), A., i, 854. 

w-Phthalamino-op-dihydroxyacetophen- 
one (TuTIN), T., 2517. 

Phthalanil, o-nitro-, and v-amino- (RUPE 
and Turkss), A., i, 73. 

Phthalanilic acid, tetrachloro-, sodium 
and potassium salts (TINGLE and 
BarEs), A., i, 850. 

Phthaleins (Guyot and HALLER), A., i, 
285. 

Phthalic acid, action of amines on 
(TincLE and Brenton), A., i, 
263; (TINGLE and Barss), A., i, 
849. 

p-anisidine and p-phenetidine hydrogen 
salts of (PruTTI, PUGLIESE, and SEL- 
vacal), A., i, 675. 
3:5-dichloro-, synthesis of (CROSSLEY 
and WREN), T., 98; P., 8. 
di-m-toluidine and di-p-chloroaniline 
salts of (TINGLE and BaTEs), A., 
i, 850. 

Phthalic anhydride, rate of hydration of 
(Rivett and Srpewick), T., 1677; 
P., 200. 

isoPhthalic anhydride 
SLADE), A., i, 38 

Phthaliminoacetoveratrole (FARBEN- 
FABRIKEN VORM. F. BAYER & Co.), 
A., i, 313. 

a-Phthalimino n-butyric acid (HILDEs- 
HEIMER), A., i, 891 

w-Phthalimino-op-dihydroxyaceto- 
phenone (Turin), T., 2517. 

w-Phthalimino-op-dimethoxyaceto- 
phenone (Turin), T., 25138. 

w-Phthalimino-o- and p-methoxyaceto- 
phenone (TuT1N), T., 2508, 2517. 

a-Phthaliminopropane, aB-dibromo- 
(HILDESHEIMER), A., i, 892. 


(BUCHER and 
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a-Phthaliminopropionylveratrole 
(FARBENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 314. 
Phthalodianilide, 3- and 4-  nitro- 
(TINGLE and Barss), A., i, 850. 
Phthalo-8-naphthylamic acid, ‘¢etra- 
chloro-, and its sodium and potassium 
salts, and imide, and 8- and 4-nitro- 
(TINGLE and Barss), A., i, 850. 
Phthal-o-toluidic acid, ¢e¢rachloro- 
(TINGLE and Barss), A., i, 850. 
Phthalyleamphylimide (TINGLE 
BRENTON), A., i, 263. 
Phthalylhydroxylamine, 3:4- and 4:5- 
dichloro- (BADISCHE ANILIN- & Sopa- 
FasBrix), A., i, 319. 
Phthalyl-2:4-dinitrophenylethylimide 
(JOHNSON and GuEst), A., i, 311. 
Phthalylphenylethylimide (JoHNsoN and 
GuEsT), A., i, 311. 
ne (Matsut), A., i, 
66 


and 


Phthalylthio-y-toluamide (Marsvt), A., 
i, 667. 

Phycocyanin, preparation of, from 
Ceramium rubrum (KY.ty), A., i, 866. 

Phycoerythrin, preparation of, from 
Ceramium rubrum (Kyun), A., i, 866. 

Phyllophyllin, and its salts (WILL- 
STATTER and FRITzSCHE), A., i, 129. 

Phylloporphyrin (MARCHLEWSKI; WILL- 

STATTER), A., i, 330. 

hydrochloride and magnesium salt 
(WILLSTATTER and FRirzscHE), A., 
i, 129. 
Phyllotaonin, formation of, from chloro- 
phyllan (MALARSKI and MArcn- 
LEWSKI), A., i, 865. 
Physico-chemical constants, additive, 
note on the usually adopted method of 
calculating (REDGROVE), P., 99. 
Physiological action and chemical con- 
stitution of alcohols and acids (Loxs), 
A., ii, 147. 
Physiological fluids, titration of (WaL- 
POLE), A., ii, 541. 
Physostigmine. See Eserine. 
Phytosterol, from rhizome of Cimicifuga 
racemosa (FINNEMORE), A., ii, 801. 
from Gelsemium, and its acetyl deriv- 
ative (Moor), T., 2226; P., 247. 
from Ornithogalum thyrsoides (POWER 
and RocrErson), A., ii, 338. 

from bark of Prunus (FINNEMORE), A., 
ii, 1102. 

from Trifolium incarnatum (RoGER- 
son), T., 1012; P., 112. 

from Tussilago farfara and its acetate 
(Kioss), A., i, 31. 

from walnut oil, acetate of its dibrom- 
ide (MENOzzI and MorEscu}), A., i, 
318. 
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Picea Engelmanni, oil from (ScHIMMEL 
& Co.), A., i, 328 
a-Picoline, absorption spectrum of the 
vapour of (PuRvIs), T., 700. 
a-Picolinium iridi- chloride and bromide 
(GuTBIER and Riss), A., i, 98. 
Picric acid, and its ammonium salt, 
colour of (STEPANOFF), A., i, 471, 
472. 
pharmacological properties of (Moro- 
, LESE), A., ii, 638. 

Picrotin, action of phosphorus penta- 
chloride on (HoRRMANN), A., i, 577. 
a-Picrotinic acid, calcium salt and ethyl 

ester (ANGELICO), A., i, 404. 
ee of (ANGELICO), A., i, 
578. 
Picrotoxin (ANGELICO), A., i, 404, 577. 
Picrylaniline di- and 
— (Busco and KéceEt), A., i, 
473. 
Picrylaniline 
ethoxide, and propoxide (Buscu and 
KoécEzL), A., i, 473. 
Picrylaniline tripotassium ‘sobutyloxide 
(BuscH and KéeEz), A., i, 473. 


tripotassium | 


potassium methoxide, | 


Picrylaniline tripotassium propoxide | 


(Buscn and Koger), A., i, 473. 


Picrylmethylaniline dipotassium prop- 


oxide (Buscu and KoécEt), A., i, 473. 

Picrylmethylaniline 
ethoxide (Buscu and Kécgt), A., i, 
473. 

Picryl-8-naphthylamine potassium 
methoxide and ethoxide (Buscu and 
Koen), A., i, 473. 

Picryl-8-naphthylamine dipotassium 
isobutyloxide (Buscu and K6cEz), A., 
i, 473. 

Piezochemical studies (ConEN, INOUYE, 
and Euwen; ConHEeN and INovYE), 
A., ii, 1029. 

Pigment formation (NrvBERG), A., ii, 

527. 
brown, origin of, in the integument of 
the larva of Tenebrio molitor 
(GorTNER), A., ii, 632. 
Pigments, hemapheic, estimation of, in 
urine (FLORENCE), A., ii, 911. 
liver. See Liver. 
Pilocarpine, constitution of (PyMAN), 
T., 1814; P., 211. 
physiological action of (CuUsHNy), 
A., ii, 1095. 

Pilolite from China (Wuiv7sy), A., ii, 313. 

Pimelic acid, ethyl hydrogen ester and 
its chloride and p-toluidide (BLAISE 
and KorHLeEr), A., i, 298. 

Pinacolin, preparation of (RICHARD and 

LANGLAIs), A., i, 462. 


condensation of, with esters 


(CoutrurrgER), A., i, 362. 


tripotassium | 
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Pinacolin, C,H,,0, from cyclohexanol- 
propan-8-ol and its oximes, carb- 
anilino-oximes and semicarbazones 
(TARBOURIECH), A., i, 32. 

C..H,,0, and its oxime and semicarb- 
azone (HALLER and LAssIEvR), A., 
i, 355. 

Pinacone, preparation of, modification of 
Couturier and Meunier’s process for 
the (RicHARD and LANe.ats), A., 
i, 455. 

transformation in cyclic compounds 
(MEERWEIN and UNKEL), A., i, 856. 

Pinene, opening of the cyclobutane ring 
in derivatives of (CUSMANO), A., 1, 
686. 

hydrochloride, rotatory power of 
(Vavon), A., i, 497. 
liquid (BARBIER and GRIGNARD), 
A., i, 400. 
preparation of terpene alcohols from 
(CHEMISCHE FABRIK AUF AKTIEN 
vorm. E. ScHERING), A., i, 399. 
hydrohalides, their transformation into 
hydrocarbons of the santene and 
cyclene types (KoNDAKOFF), A., i, 
327. 
oxide (PRILESCHAEEFF), A., i, 87. 
nitroso-, urethane from (DEUSSEN and 
Puturpp), A., i, 575. 
o-nitrosoisonitroso- (CUSMANO), A., i, 
864. 
d-Pinene-chloro-oxime, action of piperi- 
dine on (BuscHUEFF), A., i, 121. 
a-Pinene-o-hydroxylamineoxime, and its 
derivatives (CUSMANO), A., i, 863. 
a-Pineneisonitroamino-oxime, and _ its 
sodium and hydroxylamine _ salts 
(CusMANO), A., 1, 574. 
Pinenenitrolbenzylamine, and its 
urethane (DEUSSEN and PHILIPP), A., 
i, 576. 
Pinic acid, active (BARBIER and GriGc- 
NARD), A., i, 555. 
7-Pinocampheol, and its xanthate (GILDE- 
MEISTER and KOHLER), A., i, 181. 
l-Pinocamphone, oxime, semicarbazones 
and phenylurethane from (GILDE- 
MEISTER and KOHLER), A., i, 180. 
Pinocamphoneoxime, o-hydroxy- (Cus- 
MANO), A., i, 575. 
Pinonic acid, active (BARBIER and 
GRIGNARD), A., i, 555. 
Pinus edulis, oil from (ScHIMMEL & Co.), 
A., i, 328. 
Pinus flexilis, oil from (ScHIMMEL & 
Co.), A., i, 328. 
Pinus insularis, oleo-resin of (Brooks), 
A., i, 692. 
Pinus Koraiensis, composition of protein 
from the seeds of (YOSHIMURA), A., ii, 
442, 


INDEX OF 


Pinus murrayana, oil from (SCHIMMEL 
& Co.), A., i, 328. 

Pinus silvestris, examination of the 
solid constituent of turpentine from 
(LEsKIEWICcz), A., i, 402. 

Piperazine, compounds of, with phenols 
(Stiévienon), A., i, 781 


Piperazinediacetic acid, methyl] and 
ethyl esters (FRANCHIMONT and 
KRAMER), A., i, 139. 

Piperazinediethylenediamine, and its 


salts and picryl and benzoyl deriv- 
atives (FRANCHIMONT and KRAMER), 
A., i, 140. 

Piperazinediformonitrile (FRANCHIMONT 
and KRAMER), A., i, 140. 

Piperazinedimethylenediamine, and its 
picryl and benzoyl derivatives 
(FRANCHIMONT and KRAMER), A., i, 
140. 

Piperazinedimethylenedinitroamine 
(FRANCHIMONT), A., i, 617. 

Piperazine-theophylline, preparation of 
(CHEMISCHE WERKE vorM. Dr. H. 
Byk), A., i, 81. 

Piperic acid, methyl ester (PosNEr and 
Ronpgk), A., i, 847. 

Piperidine, absorption spectrum of the 

vapour of (Purvis), T., 705. 

ferrichloride (ScHOLTZ), A., i, 97. 


2:4:6-trthydroxy-, trisulphite, —re- 
actions of (SCHENKEL), A., i, 
875. 


Piperidine-ethylenedinitroamino- 
methane (FRANCHIMONT), A., i, 617. 
Piperidinemethylnitroaminomethane 
(FRANCHIMONT), A., i, 617. 
2-Piperidone, 3-hydroxy-, and 3-amino- 
and their salts (FiscHErR and 
ZEMPLEN), A., i, 101. 
Piperidylmethylmethylethylcarbinol 
(EINHORN, Frep.ier, Lapiscu, and 
UHLFELDER), A., i, 172. 
a-Piperidyl-8-(1)-piperidyl-methylearb- 
amide (EINHORN and v. Baan), A., 
i, 259. 
Piperidylthioncarbamic acid, methyl 
ester (DELEPINE and ScHVING), A., 
i, @2i. 
8-Piperil-8-naphthylosazone 
and Santi), A., i, 779. 
B-Piperil-o- and p-tolylosazones (PADOA 
and Santi), A., i, 779. 
Piperonal, decomposition of, on heating 
with hydrochloric acid (Scuut), A., 
i, 390. 

action of chloride of sulphur and 
sulphuryl chloride on (WEIssz), A., 
i, 853. 

hydrobromide (GoMBERG and Cong), 
A., i, 872. 

chloro- (WEISSE), A., i, 853. 


(PADOA 


| 
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Piperonaldehyde-p-bromophenylhydr- 
azone (GRAZIANI), A., i, 778. 

Piperonaldehyde-o- and m-tolylhydr- 
azones (PADOA and GRAZIANT), A,, i, 
136. 

Piperonaldehyde-1:2:4-, 1:3:5-, 1:3:4- 
and 1:4:5-xylylhydrazone (PADOA and 
GRAZIANI), A., i, 509, 778. 

Piperonyldeoxybenzoin, chloro-, and its 
methyl and ethyl ethers (SroBBE and 
Witson), A., i, 626. 

Piperonylhydracrylic acid, hydrazide of 
(SCHROETER), A., i, 431. 

Piperonylic acid, methyl ester, and 
amino-, bromo-, bromoamino-, bromo- 
nitro-, cyano-, and nitro-, methyl 
esters (OERTLY and PrcreT), A., i, 
485. 

Piperonylidene diacetate (BLANKSMA), 
A., i, 680. 

Piperonylideneacetones, stereoisomeric, 
action of light on the (SropBE and 
WILtson), T., 1722 ; P., 206. 

Piperonylideneaminomethyl-1:2:4-tri- 
azole (MANcHOrT), A., i, 442. 

Piperonylideneamino-3-phenyl-1:2:4-tri- 
azole (MANcHOT), A., i, 442. 

Piperonylidenedeoxybenzoin, two iso- 
merides (StopBE and Witson), A., i, 
626. 


| Piperonylidene-4:5-dimethoxy-o-methyl- 


acetophenone (HARDING and WEIZz- 
MANN), T., 1128. 


Piperonylidene-p-methoxyacetophenone 


(ScHotrz and Meyer), A., i, 562. 
a-Piperonylidenemethyl nonyl ketone 
and its semicarbazone (ScHOLTz and 
MEYER), A., i, 562. 
Piperonylidenepinacoline, and its brom- 
ides and oxime (Boon and WI1son), 
T., 1753; P., 208. 
Piperonylmethyltetrahydro-oxazolone 
(SCHROETER), A., i, 431. 
Piperonyltetrahydroxazolone (SCHROE- 
TER), A., i, 431. 
Pipettes, absorption 
(BERL), A., ii, 538. 
Pisum sativum, occurrence of hemicell- 
ulose in the pods of (ScHuLZE and 
PFENNINGER), A., ii, 889. 
Pitchblende, rate of evolution of heat by 
(Pook), A., ii, 176. 
analysis of a (LABY), A., ii, 46. 
Pituitary body, human, presence of 
iodine in the (WELLS), A., ii, 427. 
possible relationship between the, 
and the thyroid gland (Simpson 
and Hunter), A., ii, 428. 
extracts of, action of, on blood-pressure 
(HAMBURGER), A., ii, 526, 
Pituitin, in cerebrospinal fluid (CusHING 
and Gortscu), A., ii, 1089, 


and extraction 
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Pivalic acid, preparation of (RICHARD 
and LANGLAIs), A., i, 458. 
Plant assimilation and _ respiration 
(THoDAY), A., ii, 800. 
bulbous, development of (ANDRS), A., 
ii, 334, 442. 
constituents, inorganic, estimation of 
iron and aluminium in (HARB), A., 
ii, 1001. 
nutrients, ratio of, as affected by harm- 
ful soil compounds (ScHREINER 
and SKINNER), A., ii, 740. 
rate of extraction of, from the phos- 
phates of calcium and from loam 
soil (BELL), A., ii, 745. 
organs, osmotic pressure of (ATKINS), 
A., ii, 1100. 
respiration, action of salts on (ZALESKI 
and REINHARD), A., ii, 990. 
action of stimulants on (IVANOFF), 
A., ii, 532. 
oxidation of sugar in (Kostyr- 
SCHEFF), A., ii, 740. 
dependence of, on the presence of 


lipoids (PALLADIN and STANE- | 


WITscH), A., ii, 799. 

influence of phosphates on the 
(IvANOFF), A., ii, 438. 

influence of poisons on the (PAL- 
LADIN), A., ii, 438. 

peculiar type of (KosTyTscHEFF), 
A., ii, 532. 


tissues, betaines in (ScHuLzE and | 


TrIER), A., ii, 743. 
fixing and staining tannin in 
(Vinson), A., ii, 744. 
Plants, effect of alkaloidal solutions on 
(Orro and Kooper), A., ii, 993. 
absorption of barium by (CoLIN and 
DE Rurz), A., ii, 533. 
calcium taken up as silicates by 
(MreTH), A., ii, 1105. 
osmotic pressure in (Dixon and 
Arkins), A., ii, 533. 


protective action of sodium for | 


(OsTERHOUT), A., ii, 62. 

occurrence of arsenic in (HEADDEN), 
A., ii, 890. 

synthetic production of asparagine in 
(PRIANISCHNIKOFF and SCHULOFF), 
A., ii, 885. 

betaines present in (ENGELAND), A., 
ii, 885. 

catalase in (ROSENBERG), A., ii, 992. 


| 


chlorogenic and caffeic acids in | 


(CHARAUX), A., ii, 991. 
containing coumarin and decomposable 
glucosides, action of ultra-violet 
light on (PouGNET), A., ii, 993. 
presence of free hydrocyanic acid in 
(RAVENNA and TonxEGutTT!), A., ii, 
884. 


Plants, assimilation of free atmospheric 


nitrogen by (MaMELI and PoLLacct), 
A., ii, 645. 
behaviour of nuclein bases in the dark 
in (KIESEL), A., ii, 800. 
assimilation of pentoses and pentitols 
by (Bokorny), A., ii, 334. 
origin and function of pentosans in 
(RAVENNA and MonTANAR}), A., ii, 
993. 
position at which the nitrogen of 
nitrates is utilised in (Acqua), A., 
ii, 533. 
behaviour of, towards lithium salts 
(RAVENNA and ZAMoRANI), A., ii, 
235. 
influence of anesthetics and of cold on 
coumarin-producing (HECKEL), A., 
ii, 63. 
influence of varying relations between 
lime and magnesia on the growth of 
(BERNADINI and SINISCALCHI), A., 
ii, 61. 
action of different amounts of copper 
in the soil on the growth of (Stmon), 
A., ii, 64. 
green, formation of formaldehyde in 
(ScHRYVER), A., ii, 334. 
action of gaseous formaldehyde on 
(GRAFE and v. PorTHErM), A., 
ii, 335. 
action of vapours on (MIRANDE), A., 
ii, 884. 
higher, action of hydrolysable salts on 
(Grkcorre), A., ii, 644. 
fermentative cleavage of ammonia 
in (KIEsEL), A., ii, 489. 
labiate, presence of stachyose in 
(PIAULT), A., ii, 336. 
ornamental, nitrogenous and mineral 
composition of (H&sErT and 
TRUFFAUT), A., ii, 150. 
water, influence of electricity on the 
assimilation of carbon dioxide by 
(Kottonsk}), A., ii, 333. 
detection of arbutin and methylarbutin 
in (BouRQUELOT and FICHTENHOLZ), 
A., i, 278. 
estimation of chlorophyll in (MALAR- 
SKI and MARCHLEWSKI), A., ii, 
362. 


Platinum, atomic weightof (ARCHIBALD), 


A., ii, 43. 
incandescence of (MEUNIER), A., ii, 15. 
solution of, in sulphuric acid 
(DELEPINE), A., ii, 135. 
red colloidal metallic (W6HLER and 
SPENGEL), A., ii, 1075. 
electromotive behaviour of the oxides 
of (GRUBE), A., ii, 927. 


Platinum-black, preparation of (McDEr- 


MOTT), A., ii, 304. 
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Platinum metals, magnetic suscepti- 
bilities of (FINKE), A., ii, 179. 
Platinum organic compounds (OsTRo- 
MISSLENSKY and BERGMANN), A.,i,887. 
Platinum wire, cleaning of (DE KonINcK), 
A., ii, 541 
substitute for, in qualitative analysis 
(Kirby), A., ii, 445. 
behaviour of, to hydrogen at high 


temperatures (Vv. PIRANI and 
MEYER), A., ii, 719. 
cis-Plato-pyridine-ammine-chloro- 
sulphite (OSTROMISSLENSKY and 
BERGMANN), A., i, 887. 
Plato-semitolylenediamine chloride 


(OSTROMISSLENSKY and BERGMANN), 
A., i, 888. 
Platinum, colorimetric, estimation of 
small amounts of (MINGAYE), A., ii, 78. 
Plumbojarosite (HILLEBRAND and 
Wricut), A., ii, 966. 
Plumboniobite earths (HAUSER), A., ii, 
221. 
Podolite, probable identity of, with 
dahllite (SCHALLER), A., ii, 1076. 
Poison, active principle of a Benin spear 
(LAIDLAW), A., i, 54. ; 
of Adeniwm Hongkel, from the French 
Soudan (PERROT and LEPRINCE), 
A., ii, 151. 
Poisons, union of, with cardiac muscle 
(VERNON), A., ii, 1086. 
and enzymes (BYWATERS and WAL- 
LER), A., ii, 736. 
action of, on enzymatic processes 
(SANTEssON), A., li, 331. 
action of, on plant respiration (Pa.- 
LADIN), A., li, 438. 
resistance of animals to, effect of diet 
on the (Hunt), A., ii, 786. 
Poisoning, cobra, and hemolysis (BANG), 
A., ii, 229 
by tolylenediamine (JoANNovics and 
Pick), A., ii, 435. 
Polonium, extraction of (CuRIE and 
DEBIERNE), A., ii, 251. 
radioactivity of, rate of decay of the 
(Waters), A., ii, 569. 
a-rays of, decomposition of water by 
the (BERGwITz), A., ii, 377. 
Polycarboxylic acids, unsymmetrical, 
course of Friedel-Craft’s reaction with 
(Kirpan), A., i, 504.. 
Polychroism of artificially 
crystals (GAUBERT), A., ii, 4 
Polycyclopharic acid (KuNnz-KRAvUsE 
and MANICKE), A., i, 678. 
Polyfistula method of London 
(SAWITsCH), A., ii, 422. 
Polymorphism and isomerism (CrusA 
and Papoa), A., i, 196 ; (SToBBE and 
Witson), A., i, 623; (Fook), A., ii, 23. 


coloured 
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Polypeptides, synthesis of (FIscHER and 
LuniAkK), A., i, 186; (ABDER- 
HALDEN and ScHULER), A. i, 304; 
(ABDERHALDEN and Suwa), A., i, 
637; (FiscHerR and FIEDLER), 
A., i, 656; (Fiscner and Rosgs- 
NER), A., i, 657; (ABDERHALDEN 
and WEBER), A., i, 718; (ABDER- 
HALDEN and Hirscn), A., i, 720. 

synthetical, study of enzymes by 
means of (KOELKER), A., i, 794. 
estimation of, in urine (HENRIQUES 
and SORENSEN), A., ii, 164. 
by the formaldehyde-titration 
(HENRIQUES and SORENSEN), A., 
ii, 466. 

Polypeptones, utilisation of, by the 
tubercle bacillus (KoELKER and Ham- 
MER), A., ii, 737. 

Position isomerism, relation of, to 
optical activity (CoHEN and DuDLEy), 
T., 1782; P., 209. 

‘Potash salts,” is their hygroscopic 
nature an advantage to vegetation ? 
(TACKE), A., ii, 340. 

Potassium, monatomicity of the mole- 

cules of (WENz), A., ii, 1061. 
fundamental spectrum of (GoLD- 
STEIN), A., ii, 669. 
ultra-red line spectrum of (PASCHEN), 
A., ii, 1014. 
spark spectrum of (SCHILLINGER), A., 
ii, 369. 
vapour, absorption 
(BEVAN), A., ii, 87. 
dispersion of light by (BEVAN), 
A., ii, 914. 
compressibility of, at different tem- 
peratures (ProTz), A., ii, 187. 
radioactivity of (ELSTER and GEITEL), 
A., ii, 378; (Hewnriot), A., ii, 
678. 
behaviour of lithium towards (Ma- 
SING and TAMMANN), A., ii, 610. 

Potassium alloys, with mercury, photo- 
electric effect of (PoHL and PrRIne- 
SHEIM), A., ii, 922. 

Potassium salts, native, methods of 

analysis of (RoEMER), A., ii, 347. 

insulated, electric charges acquired in 
high vacua by (McLENNAN), A., ii, 
678. 


spectrum of 


Potassium arsenosomolybdate (EPHRAIM 

and Frrpet), A., ii, 301. 

bromate, physiological action of (SAN- 
TESSON), A., ii, 431. 

carbonate, potassium ethyl dipropyl- 
malonate and water, equilibrium in 
the system (M‘Davip), A., ii, 
837. 

chloride, vapour pressure of aqueous 
solutions of (KrausKoPrF), A., 11,688 


i. 1438 


Potassium chlorate, action of, on con- 
centrated sulphuric acid (Smirx), 
P., 124. 

dichromate, reaction of, with am- 
monium chloride (FRANKFORTER, 
RogruricH, and MANvEL), A., ii, 
292. 
hydroxide, equilibrium of, with mer- 
curic bromideand chloride (HERz), 
A., ii, 945. 
presence of paraffin in, and pre- 
paration of a colourless alcoholic 
solution of (BENGEN), A., ii, 
446. 
action of, on calcium phosphate 
(OECHSNER DE Conrnck), A., ii, 


953. 
iodide, solubility of, in methyl alcohol 
(CENTNERSZWER), A., ii, 500. 
and iodine, solubility of, in aqueous- 
alcoholic solutions (PARSONS and 
Cor.iss), A., ii, 1061. 
and copper sulphate, velocity of re- 
action between (QLIVERI-MAN- 
DALA), A., ii, 490. 
tri-iodide, conductivity and ionisation 
of (BRAY and MacKay), A., ii, 
820. 
mercuri-iodide, phenomena observed 
when, is dissolved in ether and 
water (MarsH), T., 2297; P., 
50. 
zinc iodide (EPHRAIM and MopEL), 
A., ii, 851. 
permanganate, electrolytic production 
of, from potassium manganate 
(ASKENASY and KLonowskI), A., 
ii, 413. 
nitrate, estimation of, in meat, by 
means of nitron (PAAL and GANc- 
HOFER), A., ii, 453. 
oxyselenophosphate (EPHRAIM 
Hassan, A., ii, 207. 
silicotungstates, d- and /-, dissimilarity 
in properties of (Copaux), A., ii, 
301. 
sulphate, influence of substances in 
solution on the velocity of crystal- 
lisation and the crystal-habit of 
(Weng), A., ii, 23. 
thermal analysis of the system: 
potassium fluoride and (KaRAN- 
DEEF), A., ii, 33. 
solubility of, in concentrated 
aqueous solutions of non-electro- 
lytes (Fox and Gauce), T., 377; 
P., 27. 
and sodium sulphates, transformations 
in mixed crystals (NACKEN), A., ii, 
501. 
Potassium cupricitrates 
T., 1837; P., 17. 


and 


(PICKERING), 
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Potassium ferrocyanide, action of, on 
hydrogen  urichloride, aurous 
cyanide, finely-divided gold, and gold 
hydroxide (BEUTEL), A., ii, 722, 
723. 


ferro- and ferri-cyanides, iodometric 
estimation of (MECKLENBURG), A., 
ii, 761; (MULLER and DIEFEn- 
THALER), A., ii, 910. 

methylstannicarbonate (PFEIFFER, 
LEHNHARDT, LUFTENSTEINER, 
PrRADE, SCHNURMANN, and TRus- 
KIER), A., i, 724. 

thiocyanate, cryohydrate of (VasI- 
LIEFF), A., i, 465. 

thiocyanate and pyridine, the system 
(WAGNER and ZERNER), A., ii, 
942, 

cobaltous thiocyanate, absorption spec- 
tra of, in organic solvents (v. 
ZAwIDsK!), A., ii, 562. 

Potassium, quick detection of small 
amounts of (BowseEr), A.,_ ii, 
347. 

estimation of (CAVAzzA), A., ii, 453 ; 
(Bowser), A., ii, 999. 

estimation of, as potassium platini- 
chloride (RoHLAND), A., ii, 548. 

estimation of, in silicates (VERWEY), 
A., %, F4. 

estimation of assimilable, in soils 
(BIbLER-CHATELAN), A., ii, 453. 

Potential. See under Electrochemistry. 

Pottery manufacture, lead silicates in 
relation to (THORPE and SIMMONDs), 
T., 2282; P., 254. 

Powders, smokeless, estimation of nitro- 
gen in (BERL and JuRRISSEN), A., ii, 
240. 

Praseodymium, action of, on the frog’s 
heart (Mrngs), A., ii, 794. 

Pratensol and its triacetyl derivative 
(PowER and Satway), T., 238; P., 
20. 

Pratol from red clover flowers, and its 
acetyl derivative (PowER and Sat- 
way), T., 233; P., 20. 

Precious stones, influence of Roéntgen, 
radium and cathode rays on (MEYRE), 


A., ii, 9. 
Precipitates ‘‘amorphous,” proof of 
their crystalline nature (Vv. 


WEIMARN), A., ii, 399. 
small, apparatus for collection of 
(DrEPoLDER), A., ii, 343. 
Precipitation, inhibition of, by pre- 
cipitoids (SPAT), A., ii, 971. 
reactions, determination of the sensi- 
tiveness of (BéTTGcER), A., ii, 
195. 
Precipitoids, inhibition of precipitation 
by (SpAt), A., ii, 971. 
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Prehnitic 
carboxylic acid), constitution and 
esters of (BAMFORD and SIMONSEN), 
T., 1906; P., 206. 

Pressor bases in urine (BAIN), 
528. 

Pressure uniform in all directions, pre- 
sumed chemical and physical effects of 
(SpEziA), A., ii, 773. 

Primeverase, an enzyme in Primula 
officinalis (GorIs and MAscr®&), A., ii, 
64 


A., ii, 


Primeverin, a glucoside occurring in 
Primula officinalis (Goris and 
Mascré), A., ii, 64. 

Primula officinalis, two new glucosides 
in (GorIs and Mascr&), A., ii, 63. 

Primulaverin, a glucoside occurring in 
Primula officinalis (Goris “and 
Mascr&), A., ii, 64. 

Prismatine from Waldheim, Saxony 
(Unis), A., ii, 311. 


Proline, formation of, by ee ag of | 


gelatin (FISCHER and BoEHNER), A., 
1, 345. 
l-Prolyl-d- and /-phenylalanines, and 
the copper salt (FIscHER and Lunt), 
A., i, 136. 
trans-cycloPropane-1:2:3-tricarboxylic 


acid, ethyl ester (DARAPSKY), A., i, | 


437. 

cycloPropane-1-carboxylic acid, 1-cyano-, 
ethyl ester (MITCHELL and TxHorPe), 
T., 1002. 

Propenylsuccinic acid and its calcium 
salt (FIcHTER and Prosst), A., i, 
217. 

Prophylaxis in malaria (GRAZIAN1), A 
ii, 982. 

Propionamidophosphoryl, a-dichloro-, 
dichloride (STEINKOPF, BOHRMANN, 
Grunvupp, eKEe® JURGENS, and 
BENEDEK), A., i, 308. 

Propionanilide, 'p- “nitro- (TINGLE and 
BurRKE), A., i, 21. 

Propionic acid, sodium salt, compound 
of, with acetic anhydride (TsAKA- 
LoTos), A., i, 458. 

Propionic acid, a-bromo-, interaction of, 
and its sodium salt, with silver 
saltsin aqueous solution (SENTER), 
T., 346; P., 23. 

l-, and its inactive form (RAMBERG6), 
Ae i, 4 
dithio-, methyl ester (HouBEN and 
Scuuttze), A., i, 711. 

Propioiminomethyl ether (Matsvt), A., 
i, 696 

y-Propionyl-n-butyric acid, semicar- 
bazone and p- -nitrophenylhydrazone 
ica and KogEnw.er), A., i, 


acid (benzene-1:2:3:5-tetra- © 
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Propionyleatechol, 4-a- and §-amino-, 
and their hydrochlorides (FARBEN- 
FABRIKEN VORM. F. BAYER & OCo.), 
A., i, 814. 

2-Propionyl-2- eae ate a ge 
(BLAISE and KoEHLER), A., i, 627. 

5-Propionyl-n-heptoic acid, and its 
derivatives (BLAISE and KOEHLER), 
A., i; 627. 

2-Propionylcyciohexanone, derivatives of 
(BLAISE and KoEHLeEr), A., i, 627. 

5-Propionyl-n-hexoic acid, and its semi- 
carbazone (BLAISE and KoEHLER), A., 
i, 627. 

Propionyl-leucinamide, bromo- 
GELL and v. WULFING), 
365. 

d-Propionyl-/-leucyl-d-isoleucine, 
a-bromo-(ABDEBHALDEN and HIrscx), 
A., i, 720. 

2-Propionyl-2-methylcyc/opentanone 
(BLAISE and KokEHueEr), A., i, 627. 

2-Propionylcyc/opentanone, salts and 
derivatives of (BLAISE and KoEHLER), 
A, 1, 627. 

Propionylserine, a-bromo- (F1scHER and 
ROESNER), A., i, 658. 

Propionylveratrole, a-amino- (FARBEN- 
FABRIKEN VoRM. F. BAYER & Co.), 
A., i, 314. 

o-, m-, and p-Propoxybenzoic acids, 
menthyl esters of (CoHEN and Dup- 
LEY), T., 1742. 

o- and  jp-isoPropoxybenzoic acids, 
menthyl esters of (COHEN and Dup- 
LEY), T., 1743. 

Propyl alcohol, specific gravity of mix- 
tures of water and (DoroscHEWSKY 
and RoscHDESTVENSKY), A., i, 85. 

a-isoPropyl-y-acetylbutyric acid, and its 
semicarbazone (SCHIMMEL & Co.), A., 
i, 758. 

n- and iso-Propylammonium, iridi-chlor- 
ides and bromides (GUTBIER and 
Riess), A., i, 97. 

platinibromide (GuTBIER and BAuRIE- 
DEL), A., i, 12. 

Propylbenzene, y-iodo- (v. 
i, 844 

isoPropylbenzene, p-iodo-, iododichlor- 
ide and other derivatives (ScHREINER), 
A., i, 468. 

n-Propylbenzecycloheptadienone 
(THIELE and WE!ITz), A., i, 854. 

p-isoPropylbenzylidene-p-aminobenzoic 
acid (MANCcHOT and FuRLONG), A., i. 
34. 

a-iso-Propylbutyric acid, §8-hydroxy- 
synthesis of, and ethyl ‘ester and salts 
(MATZUREVITSCH), A., i, 89. 

1-Propylcitronellol (AUSTERWEIL and 
Cocutn), A., i, 572. 


(BEr- 
A, 4 


Braun), A., 


ii. 1440 


2-Propyldihydroiscindole, and its deriv- 
atives (SCHOLTzZ and WoLFRUM), A., i, 
773. 
isoPropyldiphenyl-1:1':2’-tricarboxylic 
acid, 3-hydroxy- (BucHER), A., i, 
239. 
Propylene, preparation of (SENDERENS), 
2}, 
oxide, and the corresponding hydroxy- 
chloroacetate (PRILESCHAEKEFF), A., 
i, 86. 
Propylenediammonium, _iridi-chloride 
and bromide (GuTBIER and RIgss), 
A., i, 98. 
platinibromide (GurBIER and BAURIE- 
DEL), A., i, 13. 
Propyleneguanidine. 
4-methyltetrahydroglyoxaline. 


2-Imino- 


See 


d- and J-isoPropylheptanonolide (Bar- | 


BIER and GRIGNARD), A., i, 555. 
Propylidene diacetate (WEGSCHEIDER 
and SpATH), A., i, 155. 


isoPropylideneacetoacetaldehyde, and its 


copper salt (CoUTURIER), A., i, 299. 
tsoPropylideneacetone. See Mesityl 
oxide. 
ge oe (RAssow 
and BAUMANN), A., i, 
1-isoPropylceyclopentan- 1:a-diol (MEER- 
WEIN and UNKEL), A., i, 857. 
isoPropylisophthalic acid, synthesis of 
(BARGELLINI), A., i, 744. 
p-isoPropylstyryl nonyl ketone (ScHOLTz 
and MEyEr), A., i, 562, 
Propylsuccinic acid, anilide, anil, di- 
amide, dihydrazide, and dibenzylidene 
derivative of (Locquin), A., i, 10. 


Propyltheophylline, chlorohydroxy- 
(CHEMISCHE WERKE vorM. Dr. H. 
Byk), A., i, 766. 

Propylurethane, and its nitroso-deriv- 
ative (NIRDLINGER, ACREE, and 
Heaps), A., i, 342. 


Protagon, comparison between the pro- 
perties of, and those of a mixture 
of phosphatides and cerebrosides 
(CRAMER), A., i, 296. 

non-existence of, in the brain (RosEn- 
HEIM and TEBB), ~ i, 529. 
Protamines (KossEL), A , i, 906. 
action of proteolytic enzymes 
(TAKEMURA), A., i, 82. 

Protein, parenteral administration of (v. 

Korosy), A., ii, 1084. 

action of alkalis on (KossEL and 
Weiss), A., i, 791. 

content in the human organs (Mac- 
nus-Levy), A., ii, 426. 

in the pancreatic juice (WECHSLER), 
A., i, 527. 

cleavage i in the stomach (ScHEUNERT), 
A., li, 822. 


on 
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Protein, formation in ripening seeds 
(SCHULZE and WINTERSTEIN), A., 
ii, 644. 

in plants, the part played by oxygen 
in the formation of (ZALESKI), A., 
li, 149. 
cleavage products, value of, in 
metabolism (ABDERHALDEN and 
Frank), A., ii, 322; (ABDER- 
HALDEN and GLAMSER; ABDER- 
HALDEN and MANoLiIv), A., ii, 
521; ABDERHALDEN and Rona), 
A., ii, 877; (ABDERHALDEN and 
Suwa), A., ii, 975. 
of the partial hydrolysis of (ABDER- 
HALDEN and Suwa), A., i, 529. 


coagulation, the relation se 
muscle rigor and (Rosst), A., ii, 
730. 


lysine-free, putrefaction of (ACKER- 
MANN), A., i, 288. 
the phosphoration of (NEUBERG and 
Po.Ak), A., i, 610. 
of Bence-Jones, so-called (CHRIs- 
TIAENS, G£RARD, and THOMAs), 
A., ii, 733; (WILLIAMs), A., ii, 
981. 
is it produced from osseo-albumoid ? 
(ROSENBLOOM), A., ii, 731. 
resorption of the (BoRCHARDT and 
LIPPMAN), A., ii, 521. 
solutions, behaviour of, with acetone 
(WEYL), A., i, 287; ii, 468. 
influence of urea on the internal 


friction and conductivity of 
(Morvzzz1), A., i, 791. 
metabolism. See under Metabolism. 


combinations, determination of iodine 

n (Riae6s), A., ii, 650. 
Proteins, general chemistry of(MICHAELIS 

and Rona), A., i, 646, 905. 

adsorption of (Brttz and STEINER), 
A., i, 209 

the refractive indices of solutions of 

’ (Ropertson), A., i, 526, 793. 

heat “eae” of (CHIcK and Mar- 
TIN), A., i, 597. 

differentiation of, by the precipitin 
rer (WELSH and CHAPMAN), 

, li, 975. 

Pa be of (RoBERTsoN), A., 
ii, 679, 939. 

catalytic action of (DAKIN), A., i, 101. 

hydrolysis of (ABDERHALDEN), A., i, 
447, 792. 

by acids, the quantity of amino-acids 
yielded by (OsBoRNE and BREESE), 


A., i, 447. 
by sulphuric acid (Skraup and 
KraAusB), A., i, 447. 
by hydrogen chloride (PFANNL), A., 
i, 289. 
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Proteins, partial hydrolysis of (ABDER- 
HALDEN), A., i, 211; 
HALDEN and Funk), A., i, 320; 
(LEVENE, VAN SLYKE, and BIRCcH- 
ARD), A., i, 794. 

synthesis and cleavage of, in the 
animal organism (ABDERHALDEN 
and Lonpon), A., ii, 425. 

difference in nutritive value of, in 
relation to their composition (ZIs- 
TERER; VoIT and ZISTERER), A., 
ii, 425. 

protective action of, on 
(ROSENTHALER), A., i, 600. 

compounds of, with inorganic haloid 
salts (Stmon), A., i, 527. 

of milk, biological differentiation of 
milk and (KoLLMEYER), A., ii, 
633. 

precipitation of, by salts, of heavy 
metals, calorimetric investigation of 
the (GaypbA), A., i, 527. 

iodo- (NEUBERG), A., i, 704. 

Proteins, colour reactions of (REICHARD), 
A., ii, 863; (ARNoLD), A., ii, 
560. 

analysis of (Erarp and Via), A., i, 
598; (OSBORNE and Jongs), A., i, 
598 ; ii, 763. 

estimation of, in milk and blood 
(WeEyL), A., i, 287. 

estimation of peptide compounds in, 
and in their cleavage products 
(HENRIQUES and GJALDBAK), A., 
ii, 764. 

See also Serum proteins. 

—™. gastric (CHoAy), A., ii, 
16. 


enzymes 


Prothrombin (HOWELL), A., i, 793. 
Protocatechualdehyde, semicarbazone of 
(KNOPFER), A., i, 433. 
chloro-, and its derivative with ethyl 
chlorocarbonate (WEISSE), A., i, 853. 

Protocatechyltropeine, pharmacological 
action of (MARSHALL), A., ii, 639. 

Protoplasm and blood, neutrality equili- 
brium in (HENDERSON), A., ii, 139. 

Prunase, occurrence of, in plants (ARM- 
STRONG ; ARMSTRONG and Horron), 
P., 334. 

Prunetin, and its derivatives (FINNE- 
MORE), A., ii, 1102. 

Prunetol, and its derivatives (FINNE- 
MORE), A., 1002. . 

Prunitrin (FInNEMORE), A., ii, 1103. 

Prunol, and its sodium derivative (POWER 
and Moore), T., 1104; P., 124. 

Prunus, examination of the bark of a 
species of (FINNEMORE), A., ii, 1102. 

Prunus serotina (black cherry), the con- 
stituents of the leaves of (PowER and 

Moorg), T., 1099; P., 124. 


(ABDER- | 
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Pseudocinchona africana (Rubiaceae), 
hydrolysis of new alkaloid from (Four- 
NEAD), A., i, 501. 

Pseudonepheline, from Capo di Bove, 
near Rome (ZAMBONINI), A.,_ ii, 
1078. 

Ptyalin concentration, relation of, to 
diet and to the rate of secretion of 
saliva (CARLSON and CRITTENDEN), 
A., ii, 516. 

Pucherite, from West Australia (GRIF- 
FITHS), A., ii, 47. 

Pukatea, alkaloids of the (Aston), T., 
1381; P., 11. 

Pukateine, and its salts (Aston), T., 
1962: F., BH. 

Pulegenic acid, methyl ester, reduction 
of (RUPE and Biren), A., i, 378. 

Pulegone, conversion of, into menthenes 

(AUWERS), A., i, 122, 

oxime, hydroxylamineoxime, nitroso- 
hydroxylamine and semicarbazone 
(CUSMANO), A., i, 183. 

Pulegyl alcohol, and its derivatives 
(RureE and Birery), A., i, 378. 

Pump, Toepler (StHELE), A., ii, 602; 
(v. ANTROPOFF), A., ii, 947. 


Pumpkin. See Cucurbita Pepo. 
Purgatives, saline. See Saline purga- 
tives. 


Purgic acid, hydrolysis of (VoroéEk), 
A., i, 274. 
Purine formation, origin of (MARES), 


A., ii, 973. 

metabolism. See Metabolism. 

Purine bases, of the bone-marrow (THAR), 

A., ii, 141. 

in cancerous tumours (SAIKI), A., ii, 
146. 

estimation of, in urine (KENNAWAY), 
A., ii, 88. 


Purine enzymes, in the rat (RoHDE and 
JonES), A., ii, 4380. 

Purpuric acid (HANTzscH aud Rosison), 
A., i, 200. 

Putrefaction bases, production of 

(ELLINGER), A., i, 447. 

from the decomposition of soy- 
beans (Glycine hispida) (Yosu- 
IMURA), A., ii, 1108. 

Pyramidone, titration of (LEMAIRE), 
A., ii, 909. 

Pyranthrene (ScHOLL and PoTscHIW- 
AUSCHEG), A., i, 272. 

— (ScHOLL and SEER), A., i, 
271. 

Pyrazines, substituted, and their salts, 
absorption spectra of (TUTIN and 
Caton), T., 2524; P., 245. 

Pyrazoisocoumarazone, and 4-bromo- 
A. 4, 


(MICHAELIS and ZIESEL), 
513. 
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Pyrazole, new preparation of (OLIVERI- 
MANDALA), A., i, 433. 

Pyrazolines, influence of constitution on 
the conversion of phenylhydrazones of 
unsaturated compounds into (AUWERS 
and Voss), A., i, 70. 

Pyrazoquinazoline, 7-chloro-, and 7- 
hydroxy- (MICHAELIS and ZIESEL), 
A., i, 513 

Pyrene, formation of, from thebaine 

(FREUND), A., i, 631. 
structure of (LANGSTEIN), A., i, 726. 

Pyrenic acid, a- and 8-methyl hydrogen 
esters of (LANGSTEIN), A., i, 726. 

Pyridine, absorption 

vapours of, and _ its 
(Purvis), T., 692; P., 45. 

equilibrium in the system, 
mercuric chloride (McBripk), 
ii, 401. 

and T pane thiocyanate, the system 

AGNER and ZERNER), A., ii, 942. 

action of sulphites on (REITZENSTEIN 
and BrREUNING), A., i, 876. 

action of, on 1:3-dichloro-4:6-dinitro- 
benzene (ZINCKE and WEISPFEN- 
NING), A., i, 585. 

action of, on 2-chloro-3:5-dinitroben- 
zoic acid (ZINCKE), A., i, 556. 


and 
A. 


behaviour of, in goats and pigs 
(ToTANI and Hosuial), A., ii, 
881. 


derivatives, formation of, from the 
condensation products of aldehydes 
with ketones (ScHoLTz and MEYER), 
A., i, 561. 
hydrate (DE CoNINCK), A., i, 188. 
Pyridine bases, action of 1-chloro-2:4- 
dinitro-benzene on (REITZENSTEIN and 
Stamm), A., i, 283. 
Pyridinium iridi-chloride and bromide 


(GuTBIER and R1gss), A., i, 98. 
molybdenum cyanide (ROsENHEIM, 
GARFUNKEL, and Koun), A., i, 
102. 
stannic salts a. FRIEDMANN, | 
a ReEkaTE), A., i, 877. 
idiniumacrylic ‘acid, derivatives of | 
“l FEIFFER, LANGENBURG, and Br- 
RENCWEIG), A., i, 879. 
Pyr idiniummaleic acid, derivatives of 
‘‘femeven, LANGENBURG, and Br- 
RENCWEIG), A., i, 878. 


Pyrimidine derivatives, metabolism of 


(MENDEL and Myers), A., ii, 
521. 
containing mercury, preparation of 
eee angry vorm. F, 
BAYER & Co.), A., i, 804. 
Pyrimidines (JoHNson), Ww i, 69; 
(WHEELER, McFARLAND, and 


Storey), A., i, 138. 


INDEX OF 


spectra of the | 
derivatives | 


SUBJECTS. 


6-Pyrimidone, 2:4-diamino-5-succinyl- 
animo- [ener w VORM. F. 
Bayer & Co.), A., i, 79. 

Pyrites, analysis of (VILsTRUP), A., ii, 

458. 

estimation of sulphur in (ZEHETMAYR), 
A., ii, 802. 

estimation of sulphuric acid and 


sulphur in (HuyBREcHTS), A., ii, 
544. 
es ae constitution of (ZMER- 
ZLIKAR), A., i, 763. 


Pyrogallol dimethyl ether, as a reagent 
for chromic acid, ferric salts, ‘and 


nitrites (MEvERFELD), A , ii, 901. 
Pyrola _ rotundifolia, glucoside of 
(FICHTENHOLZ), A., ii, 889. 


Pyrrole, absorption spectrum of (Pur- 
vis), T., 1648; P., 201. 
derivatives, synthesis of (PILOTY), A., 
i, 277. 

Pyrrolidinecarboxylic acid, preparation 
of calcium salt (ABDERHALDEN and 
Kautzscu), A., i, 230. 

Pyrrolidone derivatives, amino-, from 
mesityl oxide (KOHN and Bum), A., 
i, 136. 

Pyrrolidonecarboxylic chloride (ABDEK- 
HALDEN and Suwa), A., i, 637. 

Pyrrolidonecarboxylic acid, formation 
of (ABDERHALDEN and Kavurzscn), 
A., i, 768. 

Pyrrolidonylglycine, and its ethyl ester 
and copper salt (ABDERHALDEN and 
Suwa), A., i, 637. 

Pyrrophyllin, and its salts (WILL- 
STATTER and FritzscHeE), A., i, 128. 

Pyrroporphyrin, and its ester and salts 


(WILLSTATTER and FRITzSCHE), A., i, 
129. 

Pyrryl ethyl ketone, phenylhydrazone 
(Oppo), A., i, 426 


2-Pyrryl propyl ketone, and its phenyl- 
hydrazone (Oppo), A., i, 426 

Pyruvaldehyde-bis-semicarbazone (RUPE 
and Krss.Er), A., i, 94. 

Pyruvic acid, preparation of (WoxL and 
MAAG), A., 1, 606. 


Q. 


Quartz, crushed, action of, on nitrate 
solutions (PATTEN), A., ii, 950. 

Quercitol pentaphosphate (CONTARDI), 
A., i, 610 

Quercitrin, and its érisodium derivative 
(Moore), P., 182. 

Quercyite (Lacrorx), A , ii, 720. 

Quinazolines (BocERT ‘and GORTNER), 
A., i, 283; (BocErT, AMEND, and 
re A., i, 893. 


INDEX OF SUBJECTS. 


4-Quinazolone-2-carboxylic acid (4- 
hydroxyquinazoline-2-carboxylic acid) | 
and its ammonium salt and rare ester 
(BocGERT and GortNER), A., i, 284. 

Quinhydrones, from chloranil and aro- 
matic hydrocarbons (HAAKR), A., i, 
48, 

Quinine, constants of the first and 
second dissociations of (BARRATT), 
A., i, 336. 

action of chlorine and ammonia on 
(ComANDUccI), A., i, 581. 

effect of, on resistance to infection 
(GRAZIANI), A., ii, 982, 

influence of, on trypanosome infection 
(MorGENROTH and HALBERSTAED- 
TER), A., ii, 881. 

hydrochloride, rotatory power of 
(ANDRE and LEvLIER), A., i, 
581. 

B-Quinine ethiodide, action of Grig- 
nard’s reagent on (FREUND and 
MAYER), A., i, 132. 

Quinine salts, tests for purity of (TUTIN), 
A., ii, 1124. 

Quinol monomethyl ether, benzoyl- 
amino-, and nitro-, benzoate of 
oe and Fritz), A., i, 
377. 

triphenylmethyl ether (ScHMIDLIN, 
Wo8L, and THOMMEN), A., i, 377. 

dichloroacetate (ABERHALDEN and 
Kautzscu), A., i, 254. 

Quinol, 2-5-dinitro-, as an indicator for 
measuring hydrogen ion concentration 
(HENDERSON and Forsgs), A., ii, 
541. 

Quinolbenzein, and its chloride (v. 
BAEYER, AICKELIN, — HAL- 
LENSLEBEN, and Hess), A., i, 252. 

its salts and we ether (KEHR- 
MANN and S1zER), A., i, 408. 

Quinoline, absorption spectra of, as 
vapour liquid and in solution (Pu R- 
vis), T., 1035; P., 113. 

p-hydroxyazo-derivatives of (Fox), T., 
1337 ; P., 177. 
sulphosalicylate (PRUNIER), A., i, 


Quinoline, 3-acetylamino-, 3-amino-, and 
its coloured salts, 2-chloro-3-amino-, 
and 3-hydrox and its sulphate 
_ and "Wareon), T., 746; P., 


5:7-dibromo- 8-amino-, acetyl and 
benzoyl derivatives of, and 5:7-di- 
bromo-8-nitro-, and = platini- 
chloride (KuNcKELL), A , i, 507. 

8-hydroxy-, metallic salts ‘of (Fox), 
T., 1119; P., 184. 

dihydroxy- (EDINGER and BUHLER), 
A., i, 64. 
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| Quinolines, tricyclic (BorscHE,SCHMIDT, 
TIEDTKE, and RovrTsiEPER), A., i, 
880. 
isoQuinoline bases, synthesis of (PICTET 
and Gams), A., i, 773. 
derivatives (PyMAN), T., 264; P., 21; 
(PyMAN and REyYNOLDs), T., 1320; 
P., 180. 
Quinolineazo-8-hydroxyquinoline, and 
its sodium salt and hydrochlorides 
(Fox), T., 1345. 
Quinoline-3-azo-8-naphthol (MILLs and 
Watson), T., 753 ; P., 56. 
Quinolineazophenetole (Fox), T., 1847. 
Quinolineazophenol, and its hydro- 
chlorides and acetate (Fox), T., 1346. 
Quinoline-3-carboxyamide, and 2-chloro- 
(Mitts and Watson), T., 745; P., 
56. 
Quinoline-6-carboxylic acid, ethyl and 


diethylaminoethyl esters, hydro- 
rong (EtsHoRN and FEIBEL- 
MANN), A., i, 134. 


Quinolineiodoacetamide (EINHORN and 
GOTTLER), A., i, 134. 

Quinoline-6-mercaptan-8-carboxylic 
acid, ay ] derivative (EDINGER and 
BUALER), A., i, 64. 

Quinoline-red amas and 
Kravitz), A., i, 201. 

Quinolinium an salts a 
FRIEDMANN, and REKATE), A., i, 
877. 

iridi- chloride and bromide (GUTBIER 
and Rigss), A., i, 98. 

4-Quinolone, 2:3-dihydroxy-, and _ its 
benzoyl derivative (HELLER and Tis- 
CHNER), A., i, 65. 

Quinolphthalein methyl ester, salts of 
(KEHRMANN and S1uzer), A., i, 407. 
Quinolquinone-chloro- and _ dichloro- 

imide (KNorR), A., i, 324. 

Quinolyl soquinolyl ketone and its 
oxime (VONGERICHTEN and KRAUTZ2), 
A., i, 201. 

Quinone C,,H,,0, (two isomerides) from 
oxidation of diethylanthraceneind- 
andione and diethylphenanthrene- 
indandione oe (FREUND 
and FLEISCHER), A., i, 491. 

C,;H.,0, from pe of diethyl- 
“reteneindandione (FREUND and 
FLEISCHER), A., i, 492. 
formation of a keten-like (LEUCHS and 
THEODORESCU), A., i, 395. 
p-Quinone. See p-Benzoquinone. 

Quinones, action of tripherylmethy] on 
(ScHMIDLIN, WoHL, and THOM- 
MEN), A., i, 377. 

compounds of, with esters of amino- 
acids (FISCHER and SCHRADER), A 
i, 270. 


i 
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Quinones, additive compounds of, with | Radium, energy of the rays of (DuANE), 


acids and phenols (MryEr), A., i, 
179. 

and their sulphonic derivatives, action 
of, on photographic images (Lvu- 
MIERE ; LUMIERE and SEYEWETZ), 
A., ii, 916. 

estimation of (WILLSTATTER and 
Magima), A., ii, 553. 

Quinonoid compounds (WILLSTATTER 
and Magma), A., i, 748; ii, 553. 


R. 


Rabbit, purine enzymes of (MITCHELL), 
A., ii, 731 


Racemic aldehydes, attempted resolution | 


of (WootTon), T., 405; P., 43. 


compounds, existence of, in solution | 


(DuNsTAN and THOLE), T., 1249 ; 
P., 146. 

triboluminescence of (v. OsTROMIss- 
LENSKY), A., ii, 1019. 

liquid (LADENBURG), A., i, 696; 
(LADENBURG and SoBEck?), A., i, 
769. 

Racemisation of optically active hydan- 
toin derivatives (DAKIN), A., i, 590. 
Racemism, partial (DuTILH), A., i, 188. 
Radiation and Rays. 

chemistry. 
Radioactivity. See under Photochemis- 
t 


Ty. 
Radio-lead (HERCHFINKEL), A., ii, 817. 
Radium content of basalt (Strutt), A., 
ii, 1025. 
content of rocks (BiicHNER), A., ii, 
1025. 
content of Cambridge waters and of 
varieties of charcoal (SATTERLEY), 
A., ii, 1025. 
ratio of, to uranium in minerals 
(Soppy and Prrret), A., ii, 922. 
in the atmosphere (Kurz), A., ii, 
476. 
disintegration products of, in the 
atmosphere (PAcINI), A., ii, 374. 
metallic (CuRIE and DEBIERNE), A., 
ii, 816. 
attempts to prepare (EBLER), A., ii, 
1024. 


relation between uranium and (Soppy), 
A., ii, 10, 921. 

the half-life period of (Gray and 
Ramsay), T., 185; P., 25. 

the disengagement of heat in a mix- 


ture of, with a phosphorescent salt 


(Duane), A., ii, 816. 

production of helium by (RUTHERFORD 
and Bo.ttwoop), A., ii, 175; (DE- 
WAR), A., ii, 376. 


See under Photo- | 


A., ii, 815. 

B-rays of (KoLowrat), A., ii, 815. 
the scattering of B-rays of (MADSEN), 

As, 2, 7. 

absorption of £-rays from, by solutions 
and liquids (Boropowsky), A., ii, 
375. 
disengagement of emanation from 
salts of (KoLowRAT), A., ii, 91. 
emanation, atomic weight of (Dr- 
BIERNE), A., ii, 675. 

influence of, on equilibrium in a 
gaseous system (USHER), T., 389, 
1193; P., 20, 133. 

density of (Ramsay and Gray), 
A., ti, 767. 

amount of, in the atmosphere, and 
its variation with the weather 
(SATTERLEY), A., ii, 676. 

measurement of (DUANE and 
LABORDE), A., ii, 676. 

measurement of the constant of 
(Curtg), A., ii, 374. 

French and German units of mea- 
surement for (JABOIN and BEAUv- 
DOIN), A., ii, 675. 

ionisation of air by (DE BrRoGtiz), 
A., ii, 570. 

absorption of, by cocoanut charcoal 
(SATTERLEY), A., ii, 921. 

action of, on colloids (JORISSEN and 
Wovupstra), A., ii, 1024. 

physiological behaviour of (LasKa), 
A., ii, 431. 

action of, on the development of 
animal eggs (HERTWiIG¢), A., ii, 
983. 


detection of, in urine (LAQUER), A., 
ii, 58 

rays, influence of, on precious stones 
(Mryvére), A., ii, 9. 

influence of, on the coloration of 
sanidin, zircon, and quartz 
(Brauns), A., ii, 9. 

Radium, estimation of (Luoyp), A., ii, 

568 


by measurement of the emanation 
(Curt), A., ii, 476. 
Radium bromide, action of, on the skin 
of the rabbit’s ear (BARRATT), A., 
ii, 983. 
sulphate, slow precipitation of (Ko- 
LOWRAT), A., ii, 767. 
Radium salts, disengagement of emana- 
tion from (KoLowrat), A., ii, 1023. 
Radium-A4 ions, method for determina- 
tion of the constants of (SALPETER), 
A., ii, 250. 

Radium-B, deflexion by an electrostatic 
field of, on recoil from radium-A4 
(Russ and MakowER), A., ii, 1022. 


4 
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Radium-B, deflexion by a magnetic field 
of, on recoil from radium-A (MAKOWER 
and Evans), A., ii, 1028. 

Radium-C and -B, recoil of (MAKOWER 
and Reiss), A., ii, 91. 

Radium-D and its transformation pro- 
ducts (ANTONOFF), A., ii, 568. 

Radium-Z, heterogeneity of B-rays from 
(Gray and WItson), A., ii, 1022. 

Raffinose, influence of salts on the 
— power of (WASHBURN), A., i, 
300. 

Rain-water. See under Water. 

Raspberries, occurrence of formic acid 
in (RéuRIG), A., ii, 235. 

Rats, resistance of, to thyroidectomy, 
— morphine poisoning (OLDs), A., ii, 

97. 

Redalbose (WEYL), A., i, 792. 

Reductase in liver and kidney (HARRIS), 
A., ii, 324, 730. 

Reduction of metallic oxides, initial 
temperatures of (Fay, SEEKER, 
LANE, and Frereuson), A., ii, 711. 

of the nitro-group by hydrogen sul- 
phide (GoLDscHMIDT and LARSEN), 
A., ii, 282. 

Reductodehydrochloric acid and its 
dioxime (ScHENcK), A., i, 10 

Refractivity. See under Photochemis- 
try. 

Renal calculi, insoluble calcium salts in 
(MACKARELL, Moork, and THoMAs), 
A., ii, 782. 

Rennet in Vasconcellea quercifolia (GER- 

BER), A., ii, 64. 

influence of acids on the loss of 
activity of, caused by shaking 
(ScoMIDT-NIELSEN and ScHMIDT- 
NIELSEN), A., i, 801. 

Rennin (chymosin), identity of, with 
pepsin (van Dam), A., i, 290; 
(Raxkoozy), A., i, 801 ; (SawiTscn), 
A., ii, 876 

and pepsin, filtration of (FuNK and 
Niemann), A., i, 801. 

and pepsin, activities of, in dogs and 
calves (HAMMARSTEN), A., ii, 876. 

Resazine, ¢ribromo- (HEIDUSCHKA and 
SCHELLER), A., i, 397. 

Resin acids, of the Conifere (EAsTER- 
FIELD and BEs), T., 1028; P., 7. 

Resins, estimation of, in turpentine oils 
i iagreoenad and CLEMENT), A., ii, 


Resocyclopharol (Kunz-KRAvsE and 
MANICKE), A., i, 678 
Resorcinol, condensation of anisaldehyde 
_— and Howarp), T., 972; 
+» 88. 
condensation of benzaldehyde with 
(PorE and Howarp), T., te, 
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Resorcinol, bisazo-, and trisazo-deriva- 
tives of (ORNDORFF and Ray), A., i, 
597. 

dichloroacetate (ABDERHALDEN and 
Kautzscn), A., i, 254. 

detection of (Voicy-BovcHER and 
GIRARD), A., ii, 162. 

Resorcinol, 2:6-dibromo-4-acetylamino-, 
diacetate of, 2:6-dibromo-4-amino-, 
and its hydrochloride, and 2:6- 
dibromo-4-nitro-, and its ammonium 
salt (RAIFoRD and Heyt), A., i, 
730. 

6-nitro-4-acetylamino-, 6-nitro-4- 
amino-, 4:6-diacetylamino-, and 
4:6-dinitro-, and their derivatives 
(HELLER and Sovur.is), A., i, 749. 

Resorcylaldehyde, hydrobromide (Gom- 
BERG and Cong), A., i, 872. 

semicarbazone (KNOPFER), A., i, 433. 

Resorption, processes of, in the aliment- 
ary tract (TRAUBE), A., ii, 397. 

Respiration apparatus, for clinical work 
(GRAFE), A., ii, 422. 

of bees (PARHON), A., ii, 5138. 

of plants. See Plant respiration. 

of various organs (COHNHEIM ; COHN- 
HEIM and PLETNEFF), A., ii, 1079. 

influence of various agents on (HILL, 
MACKENZIE, RowLANps, TWoRT, 
and WALKER), A., ii, 1079. 

experiments, influence of the exact 
estimation of the tension of water 
vapour on (MURSCHHAUSER), A., ii, 
784, 

influence of increase in alveolar tension 
of oxygen on (Hoven), A., ii, 511. 

at high altitudes (DoveLas), A., ii, 
784, 

failure of, after intense pain (HENDER- 
son), A., ii, 227. 

Respiration calorimeter, control tests of 
a (BENEDICT, RicHE, and EMMEs), 
A., i, Sil. 

Respiratory quotients after exclusion of 
the abdominal organs (PORGES; 
PorcEs and SAtomon), A., ii, 785. 

Respiratory centre, action of certain 
substances on the (LOEVENHART and 
GROVE), A., ii, 724. 

Retene, constitution of (BUCHER), A., 
i, 289 ; (Lux), A., i, 239, 745. 

Retenequinone hemiperchlorate (Hor- 
MANN, METzLER and LECHER), A., i, 
187. 

tribromo-, and its derivatives, and 

tribromonitro- (HEIDUSCHKA and 
ScHELLER), A., i, 397. 

Retenequinoneaminoguanidine, and éri- 


bromo- and their hydrochlorides 
(HEmpUSCHKA and SCHELLER), A., i, 
96 
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isoRhamnetin, in red clover flowers 
(PowEr and SALway), T., 244 ; P., 20. 

Rhein, and its potassium derivative and 
propionate cbunrsasa and Rrar), A., 
i, 126. 

Rhizome of Cimicifuga racemosa, 
chemical examination of (FINNEMORE), 
A., ii, 801. 

Rhodanic acids, substituted, and their 
condensation with aldehydes (KALUzA), 
A., i, 180; (ANDREASCH), A., i, 694. 

Rhodanineglycylglycine (ANDREASCH), 
A., i, 695. 

a-Rhodaninepropionic 
REASCH), A., 1, 695. 

Rhodanines, preparation of (HOLMBERG), 

yy 
substituted, and their condensation 


acid (AND- 


products with aldehydes (ANTU- | 


LicH), A., i, 764. 
a- and 8-Rhodeohexonic acids, and their 
lactones, phenylhydrazides, and salts 
(Kravz), A., i, 224. 


a- and 8-Rhodeohexose, and their hydr- | 


azones and osazones (KRAUz), A., i, 
224. 

Rhodeose, configuration of (Vorovrk), 
A., i, 228 


isoRhodeose, composition of crude, and | 


its osazone, p-bromophenylosazone, 
and p-bromophenylhydrazone (Voro- 
GEK), A., i, 274. 
Rhodizite, in the pegmatites of Mada- 
gascar (LACROIX), A., ii, 46. 
Rhodophyllin, dimethyl ester and 
tassium salt (WILLSTATTER and 
RITZSCHE), A., i, 128. 
Rhodoporphyrin, dimethy] ester and com- 
pounds with zine and iron acetates 
(WILLSTATTER and FRITZSCHE), A., i, 
129. 
Rhénite, from Puy de Barneire at Saint- 
Sancloux (Lacrorx), A., ii, 49. 
Rhus Cotinus, volatile oil of (PERRIER 
and Foucuet), A., i, 54. 
d-Ribose, in the pancreas (JAcoBs and 
LEVENE), A., ii, 729. 

Ricinoleic acid, methyl ester, ozonide of 
(HALLER and Brocuet), A., i, 216. 
Ring, four-carbon, instance of the stabil- 

ity of the (CAMPBELL and THORPE), 
T., 2418; P., 296. 
six-membered, formation of, by means 
of the imino-group (THOLE and 
THORPE), P., 295. 
Ring formation in ketonic acids (BLAISE 
and KoEHLER), A., i, 626. 
Rivas’ test, is there caramelisation in ? 
(Horn), A., ii, 668. 
Rivotite (Lacrorx), A., ii, 782. 
Robinia pseudacacia, oil of (Eze), A., i, 
688. 
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Rocks, radium content of (BUCHNER), 
A., ii, 1025. 
calcareous and dolomitic, amount of 
thorium in (Joy), A., ii, 723. 
dyke, in Northumberland (HEsLop 
and SMYTHE), A., ii, 313. 

Rock analyses, and river-water analyses 
correlation of (SHELTON), P., 110. 

Réntgen rays. See under Photo- 
chemistry. 

Rongalite (sodium formaldehydesulph- 
oxylate), and salts of amines (Binz and 
MARx), A., i, 728. 

Roots, selective absorption of ions by 

(PANTANELLI and SELLA), A., ii, 149. 

absorption of salts by the (DE LAVIsoNn), 
A., ii, 1100. 

concurrent oxidising and reducing 
power of (ScHREINERand SULLIVAN), 
A., ii, 741. 

amount of acid in, and resistance to 
acids of (AsO), A., ii, 439. 

Rosemary oil (ScHIMMEL & Co.), A., 
i, 328 

‘*Rosin spirit,” presence of camphene 
in (GRIMALDI), A., i, 273. 

Rotation. See under Photochemistry. 

Rubeanic acid, formation of, in the 
separation of cadmium and copper 
(BriTz and Bitrz), A., ii, 456. 

Rubidium, fundamental spectrum of 

(GOLDSTEIN), A., ii, 669. 

ultra-red line spectrum of (PASCHEN ; 
RANDALL), A., ii, 1014. 

vapour, absorption and fluorescence of 
(CARTER), A., ii, 672. 

electrolytic preparation of (v. HEVESY), 
A., 1, GAY. 

and cesium chlorides, relative rates of 
diffusion in aqueous solution of 
(Mings), A., ii, 694. 

hydroxide, hydrates of (DE FoRCRAND), 
A., ii, 124 

arseno- and phospho- molybdates 
(EPHRAIM and HERSCHFINKEL), A., 
ii, 208. 

Rubroquinine (ComAnpDucct), A., i, 582. 

Rumex ecklonianus, constituents of 
(TuTIN and CLEWER), T., 1. 

Ruthenium carbonyl (Monp, H1rvTz, and 
Cowap), T., 809; P., 67. 

Rutin, occurrence of, in Tephrosia pur- 

purea (CLARKE and BANERJEE), 
T., 1887; P., 218. 

osyritrin, myrticolorin, and violaquer- 
citrin, identity of (PERKIN), T., 
1776; P., 218. 


Sabinic acid, constitution of (Bov- 
GAULT), A., i, 297 
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Saccharic acids, electrolytic degradation 
of (NEUBERG, ScorT, and LACHMANN), 
A., i, 218. 

‘‘Saccharin.” Sce o-Benzoicsulphinide. 

a-d-isoSaccharin and its derivatives 
(Ner and Lvcas), A., i, 714. 

Saccharinic acids, formation of (NEF), 
A., i, 711. 

Safranines, synthesis of the (SAPOsHNI- 
KOFF), A., i, 782. 

Sahidin from human brain (FRANKEL 
and LINNER?T), A., i, 295. 

Salicin, hydrolysis of (Hupson and 
PAINE), A., i, 83. 


Salicyl alcohol, estimation of, as tri- | 
bromophenol bromide (AUTENRIETH | 


and BrutreEt), A., ii, 552. 

Salicylaldehyde and sulphuric acid, 
colour reaction of, with fusel oil 
(Krets), A., ii, 552. 


Salicylaldehyde, 5-nitro-, sodium salt | 


(CLAyYToN), T., 1406. 
Salicylaldehyde-8-naphthylhydrazone 
(Papoa and GRAZIANI), A., i, 510. 
Salicylaldehyde-1:2:4-, and 1:3:4-xylyl- 
hydrazone (PApoA and GRAZIANI), 
A., i, 510. 
Salicylaldehyde-1:4:5-xylylhydrazone 
(Papoa and GRaAzIAN}), A., i, 778. 
Salicylamide, 5-bromo-, O- and J- 
benzoyl derivatives of (HUGHES and 
TITHERLEY), P., 344. 
iodo- (HAASE), A., i, 740. 
Salicylarsinic acid. See 3-Carboxy- 
phenylarsinic acid, 4-hydroxy-. 
Salicylic acid, derivatives of (EINHORN 
and v. BaGcu), A., i, 259. 
change of benzoic acid into, in sun- 
light (NEuBERG), A., ii, 814. 
methyl ester, chlorocarbonate, carba- 
mate, diethyl- and dichlorodi- 
methyl-carbamates of 
and v. Bacn), A., i, 259. 
cholesteryl ester, crystalline form of 
(ARTINI), A., i, 620. 
Salicylic acid, dinitro-, methyl and ethyl 
esters (ZINCKE), A., i, 556. 
dithio- (o-hydroxyphenylcarbithionic 
acid), and its lead salt, methyl 
ester and disulphide (BLocH and 
HOuy), A., i, 257. 
Salicylic acid, detection of (REICHARD ; 
PELLET), A., ii, 906. 
detection of, in wine (VON DER HEIDE 
and Jacos), A., ii, 359. 
detection and estimation of, in wines 
(CatTint1), A., ii, 1007. 
estimation of, by distillation (CAssAL), 
A., ii, 760. ' 
estimation of, as 
bromide (AUTENRIETH and 
TEL), A., ii, 552. 


(EINHORN 


tribromophenol 
EUT- 
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Salicylic acid, estimation of, in jams 
(v. FELLENBERG), A., ii, 906. 
Salicylic acids, sonciodo-, preparation 
of (HAASE), A., i, 740. 
Salicylideneanthranilic acid (WOLF), A., 
i, 736. 
B-Salicyloxy-a-hydroxy‘sobutyric acid, 
ethyl, propyl, and isoamy] esters (LEs 
ETABLISSEMENTS POULENC FREREs, 
and FourNEAU), A., i, 386. . 
S-Salicylphenazothionium, dinitro-, hy- 
droxide (BARNETT and Sm1Lgs), T., 
372. 
Salicylphenylbenzamidine (TITHERLEY), 
‘Tg SOO 3 os Oe 
Saline purgatives, the action of (HERTz, 
Cook, and ScHLESINGER), A., ii, 145. 
Saliva, alkalinity of (BERG), A., ii, 320. 
Salivary glands, permeability of, to 
sugar (ASHER and KARAULOW), 
A., ii, 516. 
secretion (ASHER and KaRravLow; 
JONA), A., ii, 516. 
rate of, relation of ptyalin concen- 
tration to the (CARLSON and 
CRITTENDEN), A., ii, 516. 
Salol, melting-point of granules of 
(PAwLoFF), A., i, 740. 
Salt hydrates, stable, isolation of (Cum- 
MING), T., 593; P., 57. 
Saltpetre, Chili. See Sodium nitrate. 
Salts, formation of (BRUNI and SANDON- 
NINI ; SANDONNINI), A., ii, 383. 
rate of dissolution of (WAGNER), A., 
ii, 275. 
coloration of (RASSENFOSSE), A., ii, 
210. 
ionisation of, in mixtures with no 
common ion (SHERRILL), A., ii, 570. 
displacement of, from solution by 
precipitants (ARMSTRONG = and 
Eyre), A., ii, 832. 
basic, constitution of (PICKERING), T., 


1851; P., 19. 
double, formation of (FooTE), A., ii, 
505. 
theories of the constitution of 
(PFEIFFER, FRIEDMANN, and 
REKATE), A., ii, 876. 
the transformation point of 


(SCHREINEMAKERS), A., ii, 489. 
fused, electro-capillary phenomena 
with (v. Hrvesy and LoRENz), A., 
ii, 822. 
hydrated, colorimetrical analysis of 
(DonnaAN and Hops), A., ii, 392. 
inorganic, penetration of, into living 
protoplasm (OsTERHOUT), A., ii, 335. 
with a common ion, behaviour of, 
when dissolved in an organic sol- 
vent (PHinIp and CourTMAN), T., 
1261; P., 140. 
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Salts, mineral, the influence of, on the 
respiration of germinating seeds 
(ZALESKI and REINHARD), A., ii, 
148, 

influence of, on protein metabolism 
in plants (ZALESKI and IsRaIL- 
sky), A., ii, 335. 
molten, electrolysis of (LoRENz), A.,ii, 
179 ; (Kanan), A., ii, 928. 
neutral, influence of, on indicators 
(MICHAELIS and Rona), A., ii, 153. 
organic, action of, on physiological 
processes (H6BER), A., li, 878. 
soluble, effect of, on insoluble phos- 
phates (GREAVEs), A., ii, 444. 
See also Metallic salts. 

Salt solutions, properties of, in relation 
to the ionic theory (NoyEs and 
FAaLk), A., ii, 929. 

viscosity of (APPLEBEY), T., 2000 ; P., 
216. 

Sambucus, hydrogen cyanide in (Ra- 
VENNA and TONEGUTTI), A., ii, 
442. 

Sambucus ebulus oil (HAENSEL), A., i, 
401. 

Samphire oil, fractionation of (DELE- 
PINE), A, i, 401. 

Samsonite,a manganiferous silver mineral 
from the Harz (WERNER and FRAAT72), 
A., ii, 620. 

Sand, grey, humic acids of (Horn- 
BERGER), A., ii, 745. 

Sandalwood oil (ScHIMMEL & Co.), A., 
i, 758. 

Sandmeyer’s reaction, quantitative con- 
ditions of (HELLER), A., i, 240. 

Sandstone, brown, humic acids of (Horn- 
BERGER), A., ii, 745. 


Sanguinaria canadensis, alkaloids in the | 


roots of (K6zNIEWSKI), A., i, 874. 

Sanguinarine periodide (KézNIEWSKI), 
A., i, 875. 

Sanidin, influence of radium rays on 
the coloration of (Brauns), A., ii, 
9. 

Santalene dihydrochloride (SrMMLER), 
A., i, 181. 

a-Santalol, constitution of (S—EMMLER), 
A., i, 574. 

Santenone, oxime of (SCHIMMEL & Co.), 
A., i, 758. 

Santenone alcohol, phenylurethane of 
(ScHIMMEL & Co.), A., i, 758. 

Santenyl methyl ether (ScHIMMEL & 
Co.), A., i, 758. 

Santonin, action of sulphuric and phos- 
= acids on (BARGELLINI and 

ILVESTRI), A., i, 39. 

Saponin, detection of, in beer, wine, and 
erated water, by hemolysis (Rus- 
conI), A., ii, 559, 
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Sapphires, synthetical production of 
(VERNEUIL), A., ii, 212 ; (Moss), A., 
ii, 965. 

Savin, oil of (Euzz), A., i, 628. 

Scammony resin, composition of (Goris 
and FLUTEAUX), A., i, 402. 

Scandium, distribution of (EBERHARD), 
A., ii, 509. 

salts of (CrooxsEs), A., ii, 714; 
(MEYER and WINTER), A., ii, 
853. 

ammonium carbonate (MEYER, WIN- 
TER, and SPETER), A., ii, 854. 

sodium carbonate (MEYER, WINTER, 
and SpETER), A., ii, 854. 

Scatole (3-methylindole), a new reaction 
of (SASAKI), A., ii, 166. 

indican and iodine differentiation 
between, in Jaffé’s indican reaction 
(SPIETHOFF), A., ii, 808. 

Schardinger’s reaction (BREDIG and 
SomMER), A., ii, 284. 

Schaum’s substance B, the nature of 
(TRIVELLI), A., ii, 611. 

Schenck’s law, testing of (BERNOULLI), 
A., ii, 1080. 

Schiff’s bases (ani/s), isomerism of 
(MancuHot and FurRtone), A., i, 33; 
(ANSELMINO), A., i, 174. 

coloured salts of (Moor®), A., i, 280. 

Scopoletin, dibromo-, and its acetyl 
derivative (Moore), T., 2229. 

Scutellarein, and its derivatives (GoLp- 
SCHMIEDT and ZERNER), A., i, 576. 

Scutellarin, hydrolysis of (Gonp- 
SCHMIEDT and ZERNER), A., i, 576. 

Scyllium catulus, organs of, purine 
metabolism in the (ScAFFiDI), A., ii, 
626. 

Seals, the bile of (HAMMARSTEN), A., ii, 
879. 

Sea-urchin, living cells of, oxidation in 
(WaARBURG), A., ii, 628. 

Sea-urchin’s eggs. See Eggs. 

Sea-water. See under Water. 


| Seeds, relation of methylpentosans to pen- 


tosans in (BORGHESANT), A., ii, 532. 

action of potassium salts on the form- 
ation of sucrose in (DE PLATO), A., 
ii, 742, 

germination of, importance of mucil- 
ages in the (RAVENNA and Zamo- 
RANI), A., ii, 991. 

formation of hydrocyanic acid in the 
germination of (RAVENNA and 
ZAMORANI), A., ii, 1099. 

germinating, lecithin,and lecithides in 
(BERNARDINI and CHIARULLI), A., 
ii, 991. 

germinating, the influence of mineral 
salts on the respiration of (ZALESKI 
and REINHARD), A., ii, 148. 
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Seeds, ripe, their content in organic phos- 
phorus and the relation between 
amide nitrogen and the other nitro- 
genous forms (PARROZZANI), A., ii, 
438. 

ripening, protein formation in(ScHULZE 
and WINTERSTEIN), A., ii, 644. 

of Bursaria spinosa, chemical examin- 
ation of the oil from (GRIFFITHS), 
A., ii, 800. 

of Cucurbita citrullus (water-melon), 
chemical examination of (POWER 
and SALway), A., ii, 337. 

of Cucurbita Pepo (pumpkin), chemi- 
cal examination of (Power and 
SaLway), A., ii, 338. 

of Datura Metel, presence of allantoin 
in the (DE PLaTo), A., ii, 742. 

of Pinus Keraiensis, composition of 
protein from the (YosHIMURA), A., 
li, 442. 

of cultivated plants, composition of 
(ScuuLzeE), A., ii, 740. 

Selenium in Altai minerals (PILIPENKO), 
A, ii, 45. 

dynamic allotropy of (Kruyrt), A., ii, 
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photoelectric property of (Brown), A., | 
ii, 573. 


colloidal, preparation of (v. WEIMARN 
and MALJISHEFF), A., ii, 941. 
preparation of colloidal solutions of 


(PocHETTINO), A., ii, 119. 

high sensibility cells (Brown), A., ii, | 
573. 

action of hydrogen on, in the presence | 


ii, 119. 


action of, on magnesium cyclohexyl | 
chloride (MAILHE and Murat), A., | 
| 


i, 374. 

compounds of, with 
bromine (BECKMANN and HAwns- 
LIAN), A., ii, 287. 

Selenium oxide, heat of, formation of, 
and heat of combination of, with 
sodium oxide (MrxTErR), A., ii, 
585. 

Selenious acid, estimation of volu- 
metrically (MARINO), A., ii, 155. 
Selenium, estimation of, by means of 
silver (PERKINS), A., ii, 659. 
Selenophen (Fo), A., i, 187. 


Selenophosphates. -See under Phos- 
phorus. 
Seligmannite, from Binn, Switzerland 


(Prior), A., ii, 781. 
d-Selinene, and its dihydrochloride 


of another element (PELABON), A., | 
| 


chlorine and | 


(ScHIMMEL & Co.), A., i, 328. 
Semicarbazide-semicarbazones, constitu- | 
tion and behaviour of (Rupr and 

KessiEr), A., i, 15. 
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Semicarbazone, C,,H,,O,N;, from the 
oxidation of apofenchene (BOUVEAULT 
and LEVALLOIs), A., i, 687. 

Semicarbazones, effect of negative sub- 
stituents on the formation of (RUPE 
and KEssiER), A., i, 93. 

mutual replacement of, and phenyl- 
hydrazones (KNOPFER), A., 1, 432. 

Separating apparatus (JAcoBsoN and 
DinsMorB), A., ii, 704. 

Serine, occurrence of, in human perspira- 
tion (EMBDEN and TAcHAD), A., ii, 
981. 

dipeptides from (FiscHER and Roks- 
NER), A., i, 657. 

Serological studies (ABDERHALDEN and 
PincussoHn), A., ii, 318, 319; 
(ABDERHALDEN and IMMISCH) ; 
(ABDERHALDEN and IsRAEL; ABDER- 
HALDEN and SLEESWYK; ABDER- 
HALDEN and BraAuHmM), A., ii, 319; 
(ABDERHALDEN and PIncussoHn), A., 
ii, 736; (ABDERHALDEN and KaApr¥.- 
BERGER), A., ii, 1093. 

Serotrin, and its octa-acetyl-derivative 
(PowER and Moors), T., 1109; P.,124. 

Serum, free from electrolytes, preparation 
of, by electrical dialysis (DHERE 
and GorGoLEwsk}), A., ii, 515. 

drying of (FRANKEL and ELFER), A., 
ii, 1081. 

electrical conductivity of (FREI), A., 
ii, 177 ; (LucKHARDT), A., ii, 226. 

action of, on pancreatic lipase (RosEN- 
HEIM and SHAW-MACKENZI®), A., 
ii, 517. 

placental and retroplacental, ionic 
concentration in (L6s and Hicvcut!), 
A., ii, 326. 

multivalent precipitating, the capacity 
of the animal body to produce a 
(Strzyzowsk1), A., ii, 623. 

normal, syphylitic and tumour, the 
non-coagulable nitrogen and the 
phosphorus content of (TAKEMURA), 
A., ii, 636. 


| Serum-albumin, isoelectric and relative 


acidity constants of (MICHAELIS and 
Mostynsk1), A., i, 287. 
Serum proteins, action of alkalis on 
(ScHMIDT), A., ii, 319. 
osmotic pressure of ionising salts ot 
(RoAF), A., i, 344 
equilibrium of, with acids and alkalis 
(Moors and BIcLANnpD), A., ii, 318. 
action of, on the isolated mammalian 
heart (GORHAM and Morrison), A., 
ii, 324. 
nutritive value of (IMABUCHI), A., ii, 
322. 
Sesame oil, reaction of, with furfuralde- 
hyde (vAN Eck), A., ii, 556. 


i. 1450 


Sesquiterpene, C,;H.,, from the seeds of 
Monodora grandiflora (LEIMBACH), A., 
i, 186. 
Sesquiterpenes (DrussEN and PHILIPP), 
«yi, 575. 
Sesquiterpene alcohols (Kimura), A., 
i, 628 
Shaking apparatus, for boiling with a re- 
flux condenser (MonTAGNE), A.,ii,485. 
Siderite, magnetic dichroism of, in 
liquids (Mxs.rn), A., ii, 99. 
Silicate fusions, with artifical mixtures 
(HAEMMERLE), A., ii, 721. 
Silicic acid and Silicates. 
Silicon. 
Silicon from silicates (GréppEL), A., ii, 
289. 
amorphous (WILKE-DérFurt), A., ii, 
204. 


See under 


and carbon, morphotropic relations | 


between corresponding compounds 
of (JERUSALEM), T., 2190; P., 249. 
Silicon nitrides (WxrIss and ENGEL- 
HARDT), A., ii, 122. 
monosulphide (CAmBrI), A., ii, 952. 
sulphide, formation of, in the disul- 
phurisation of ion (FIELDING), A., 
li, 32. 
Silicic acid in Whartonian jelly 
(ScHutz), A., ii, 225; (SERRA), 
A., ii, 407. 
— pressure and velocity of de- 
ydration of powdered (TscHER- 
MAK), A., ii, 407. 
colloidal, history of (SmirH and 
BENNETT), A., ii, 500. 
gelatinisation of (PAPPADA 
Sapowsk}), A., ii, 593. 
Silicates, in the earth’s crust, modes 
of weathering (VAN BEMMELEN), 
A., ii, 419. 
constitution of (MaNncuor), A., ii, 


and 


silicon from (GrOpPEL), A., ii, 289. 

fused, application of the laws of 
eutectics to(FLAWITzKY; HAUKE), 
A,, ii, 510. 

estimation of ferrous oxide in 
(DitTrRicH and LEONHARD), A., 
ii, 1002. 


| 
| 


titrimetric estimation of ferrous | 


oxide and boric acid in (FROMME), 
A., ii, 351. 

estimation of, alkalis in (DOrING), 
A., ii, 348. 

See also Metallic silicates. 

Silicon organic compounds (CHAL- 
LENGER and Kippine), T., 142, 755 ; 
P., 3, 65. 

Silicon, estimation of, in ferrosilicon 
(Prevss), A., ii, 346 ; (NEUMANN), A., 

li, 547. 
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Silk, Chefoo, mono-amino-acids from 
(ABDERHALDEN and WELDE), A., 
i, 289. 

Italian, amino-acids of (Roosg), A., i, 
794. 
Japanese, amino-acids of (SuwA), A., 
i, 794. 
Tai-Tsao-Tsam, mono-amino- acids 
from (ABDERHALDEN and SCHMID), 
A., i, 289. 
Silks, composition and cleavage pro- 
ducts of (RoosE ; Suwa), A., i, 794. 
Silk peptone, preparation and action of, 
on peptolytic enzymes (ABDERHALDEN 
and STEINECK), A., ii, 980. 

Silver, atomic weight of (RICHARDs and 
Wiiiarp), A., ii, 292; (Hix- 
RICcHS), A., ii, 844. 

ultra-red line spectrum of (PASCHEN ; 
RANDALL), A., ii, 1014. 

electrochemical equivalent of (La- 
PORTE and DE LA GorcE), A., ii, 
178. 

precipitated (DAs), A., ii, 209. 

influence of dissolved gases on the 
electrode-potential of the system, 
silver acetate and (JAQUES), A., ii, 


383. 

and thallium, liquid-crystalline phases 
of the monohalides of (STOLTZEN- 
BERG and Huts), A., ii, 295. 

hydrosols, coagulation of (DoE- 
RINCKEL), A., ii, 589. 

use of, in the estimation of, molyb- 
denum, vanadium, selenium, and 
tellurium (PERKINS), A., ii, 659. 

Silver alloys, with aluminium, - elec- 
trical properties of (BRONIEWSK1), 
A., i, 716. 

with cadmium, equilibrium diagram 
of (BRUNI and Quercicn), A., ii, 
953. 

with cobalt (DucELLIEz), A., ii, 716. 

with copper (FIELD), A., ii, 851. 

with copper, electrical conductivity 
and hardness of (KURNAKOFF, 
Pusutn, and Senkowsky), A., ii, 
925. 

with mercury (JonEs), T., 336; P., 
47. 

with nickel (Vicorovx), A., ii, 716. 

with sodium, equilibrium of (QUER- 
CIGH), A., ii, 1062. 

Silver salts, catalytic action of, on 
chlorates in the presence of aniline 
hydrochloride (FaAcEs VIrcILt), A., 
ii, 1107. 

solubility of sparingly 
(Wuitsy), A., ii, 612. 

and aliphatic iodides, kinetics of the 
reaction between (DoNNAN and 

Ports), T., 1882; P., 212. 


soluble 


Silver salts, organic, ries of 
(ANGELI and ALESSANDRI), A., i, 
605. 

Silver antimonides (LieBiscn), A., ii, 
502. 

bromide, peptisation of (LIESEGANG), 
A., ii, 953. 

bromides, action of —— peroxide 
on (TRIVELLI), A., ii, 502. 

carbonate in solution, condition of 
(SPENCER and Le Pta), A., ii, 97. 

chloride, solubility of, at high tem- 


peratures (MELCHER), A., ii, 
293. 
solid, conduction of electricity 


through (LE BLANc and KERscH- 


BAUM), A., ii, 382, 925. 
iridichloride and iridochloride (DELE- 
PINE), A., ii, 34. 
dichromate and sulphate, mixed 
crystals of (vAN Name and Bos- 
wortH), A., ii, 410. 


halides, photochemical decomposition 
of (TRIVELLI), A., ii, 502. 
theory of the ripening process of 
(TRIVELLI), A., ii, 90. 
catalytic action of (SENTER), T., 
346; P., 23. 
photo-halides of (REINDERS), 
1062. 
iodide, emulsion of (THumM), 
1063. 
nitrate, formation of, from silver 
sulphide (GRUENER), A., ii, 953. 
ammonium nitrate (SCHREINEMAKERS 
and DE BAAt), A., ii, 489. 
weroxide, so-called electrolytic (Bose), 
A.,, ii, 34. 
sulphate, solubility of, in alkali 
sulphates (BARRE), A., ii, 710. 
and dichromate, mixed ~ ag of 
(vAN NAME and BoswortTH), A., 
ii, 410. 
and colloidal sulphur, velocity of 
the reaction between (RAFFO and 
Pieroni), A., ii, 839. 
sulphite and its alkali double sul- 
phites, action of heat on, and 
formation of a dithionate (Bav- 
BIGNY), A., ii, 125. 
tellurides (PELLINI and QUERCIGH), 
A., ii, 1063. 
Argentodiammonium 
(DeLErrine), A., ii, 35. 
Silverammine molybdenum cyanide 
(RosENHEIM, GARFUNKEL, and 
Koun), A., i, 102. 

Silver, qualitative test for small quanti- 
ties of (ARMANI and BARBON!), A., 
ii, 659. 

detection and estimation of very small 
quantities of (WniTBY), A., ii, 654. 


A, ii, 


A., ii, 


iridochloride 
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Silver, estimation of, by electrolytic 
means (BENNER), A., ii, 999. 
and mercury, volumetric separation 
of (Rupp and LEHMANN), A., ii, 
350. 
Siphon, improved (JAcoBson and D1ns- 
MORE), A., ii, 601. 
for use with carboys (RAYMOND), A., 
ii, 892. 

Skin, importance of, as Fy depot of 
chlorine (PADTBERG), A., ii, 791. 
changes in the, on application of ethyl 

chloride (FRANZ and RUEDIGER), 
A., ii, 1088. 

Slags, basic, estimation of total phos- 
phoric - in (GuERRY and Tous- 
SAINT), A., ii, 73. 

Sleep, winter, physiology of (REACH), 
A.,. 4, 787 

Soap emulsions, physico-chemical theory 
of (DoNNAN and Ports), A., ii, 933. 

Soaps, inhibition of hemolysis by 
(MEYERSTEIN), A., ii, 223. 

alkali, hydrolysis of aqueous alcoholic 
solutions of (HoLDE, DéscHER, and 
MEYERHEIM), A., i, 538. 

formalin, estimation of formaldehyde 
in (ALLEMANN), A., ii, 465. 

soluble, colloidal properties of (Bor- 
TAZZI and VICTOROFF), A., i, 
537. 


Soap solutions, electrical conductivity of 


(McBain and Taytor), A., ii 
177. 
detergent action of (SPRING), 


153. 


A, 4,8 


Soda-sanidine, from Mitrowitza (ANGEL) 


A., ii, 783. 


Sodium, spectra of (ZICKENDRAHT), A., 


ii, 171. 

spark spectrum of (SCHILLINGER), A., 
ii, 369. 

ultra-red line spectrum of (PASCHEN), 
A., ii, 1014. 

compressibility of, at different tem- 
peratures (Protz), A., ii, 187. 

electrode. See Electrode under Electro- 
chemistry. 

behaviour of lithium towards (MASING 
and TAMMANN), A., ii, 610. 

method of demonstrating the action 
of, on water (REBENSTORFF), A., ii, 
604. 

protective action of, for plants (OsTER- 
HouT), A., ii, 62. 


Sodium alloys, with mercury, action of, 


on methylene ethers (SALwWAy), T 
2413; P., 293. 

with silver, equilibrium of (QUERCIGH), 
A., ii, 1062. 


Sodium aluminate solutions, constitution 


of (SLADE), P., 236. 
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Sodium, arsenosomolybdate (EPHRAIM 
and FEIDEL), A., ii, 301. 
diborate, technical preparation of 
(Levi and CASTELLANI), A., ii, 
501. 
action of solutions of, on zinc salts 
(BorcHeERs), A., ii, 1065. 
titration by means of, in the presence 
of glycerol (TANANAEFF and 
TSUKERMANN), A., ii, 158. 
carbonate, stable hydrates of (Cum- 
MING), T., 593; P., 57. 
use of, for oxidising purposes 
(Detss), A., ii, 802. 
and strontium sulphate, the reaction 
between (HERz), A., ii, 849. 
action of, on insoluble carbonates 
(OECHSNER DE ConINcR), A., ii, 
846. 
aluminium carbonate, Dawsonite, a 
(GRAHAM), A., ii, 136. 
hydrogen carbonate, constitution of 
(BicHER), A., ii, 775. 
scandium carbonate (MEYER, WINTER, 
and SPeTER), A., ii, 854. 
chloride, vapour pressure of aqueous 
solutions of (KrAusKOPF), A., ii, 
688. 
boiling point of (Emicn), A., ii, 
846 


physiology of (CoHNHEIM, KreEc- 
LINGER, and KREGLINGER), A., 
ii, 138. 
influence of the concentration of 
hydroxyl ions in a solution of, on 
the relative anti-toxic action of 
potassium and calcium (LozB), 
A., ii, 1095. 
effect of sodium cyanide on the 
poisonous action of, on sea- 
urchin’s eggs (LozEB and WASTE- 
NEYs), A., li, 1096. 
hydroxide, action of metals on, fused 
(LE Buanc and Brercemanny), A., 
ii, 123. 
iodide, estimation of, in animal tissues 
(HANZLI&), A., ii, 748. 
zine iodides (EPHRAIM and MoDEL), 
A., ii, 851. 
manganate and its hydrates (AUGER), 
A., ii, 710. 
nitrate, efficiency of, as a fertiliser 
(VANHA), A., ii, 5388. 
phosphates, ionisation of, in dilute 
solution (RINGER), A., ii, 396. 
hydrogen phosphate, hydrates 
(KrirawAk}), A., ii, 846. 
trioxyselenophosphate (EPHRAIM and 
MAJLER), A., ii, 207. 
phosphotungstate as a reagent for uric 


of 


acid and other reducing substances 
CERVELLO), A., ii, 82. 


SUBJECTS. 


Sodium selenite, action of, on the pro- 
duction of carbon dioxide from yeast 
(KorsakoFr), A., ii, 989. 

silicate and ferric chloride, reaction 
between solutions of (JorDIs and 
LINCKE), A., ii, 416. 
sulphate, fluoride, and chloride, the 
ey system (WOLTERS), A., ii, 
5 


heat of hydration of (WuvITE; 
JORISSEN), A., ii, 392. 
reduction of, by carbon (CoLson), 
A., ii, 34. 
and potassium sulphates, transforma- 
tions in mixed crystals of (NACKEN), 
A., ii, 501. 
sulphite, double salt of zine hypo- 


sulphite and (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A,, ii, 
411. 


hyposulphite, constitution of (BAZLEN 
and BERNTHSEN), A., ii, 291. 
tellurides (PELLINI and QUERCIGH), 
A., ii, 1062. 
dithionate and trithionate, action of 
iodine on (MULLER), A., ii, 154. 
Sodium organic compounds :— 
Sodium alkyl carbonates (FRANCHI- 
MONT), A., i, 4. 
alkyl compounds and _ syntheses 
therewith (ScHorIGIN), A. i, 545. 
alkyloxides, action of, on ethyl 
acetoacetate (KoMNENOS), A., i, 


708. 
alkyl thiosulphates, action of alkalis 
on (Prick and Twiss), T., 1175; 
P., 136. 
arylimides (DEUTSCHE GoLD- &- 
SILBER-SCHEIDE-ANSTALT), A., 
i, 164. 
ferrocyanide, excretion of, by the 
kidney (WASCHETKO), A., ii, 430. 
molybdenum cyanide (ROSENHEIM, 
GARFUNKEL, and Koun), A., i, 
102. 
phenyl carbonate, action of acetone 
on (MoLL VAN CHARANTE and 
MonTAGNE), A., i, 311. 
Sodium, estimation of (BALL), T., 1408 ; 
P., 169. 
Soils, solution of (CAMERON), A., ii, 
646. 
occurrence of arsenic in (HEADDEN), 
A., ii, 890. 
occurrence of manganese in (GUTHRIE 
and CoHEN), A., ii, 444. 
bacteriology of (Dz1ERzBIcK1), A., ii, 
532. 
importance of osmotic pressure and 
of electrolytic conductivity in judg- 
ing (Kén1ic, HasENBAUMER, and 
MEYERING), A., ii, 1104, 
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Soils, effect of alkaloidal solutions on 

(Orro and Koopgr), A., ii, 993. 

transformation of calcium cyanamide 
in (ULPIANI), A., ii, 890. 

effect of carbon disulphide on decom- 
position processes in (SCHERPE), A., 
li, 891. 

accumulation of nitrogen in, by free 
bacteria (Kocu), A., ii, 60 (KRAIN- 
sky), A., ii, 236, 

ammonia in (RUSSELL), A., ii, 1104. 

denitrification in (KocH and Pettit), 
A., ii, 333, 

denitrification and accumulation of 
nitrogen in (MARR), A., ii, 536. 

ammonia and nitrate formation in 
(LipMAN and Browy), A., ii, 435. 

solution of phosphoric acid in (PER- 
ort), A., li, 1105. 

retention of superphosphate in (GREISE- 
NEGGER), A., ii, 537. 

action of different amounts of copper 
in, on the growth of plants (SImon), 
A., ii, 64. 

nitrogenous compounds in, influence 
of carbon disulphide on the decom- 
position of (ScHERPE), A., ii, 339. 

insoluble phosphates of, utilisation of 
by higher plants (pg GraziA), A., ii, 
436. 


compounds of, harmful, as affecting 
the ratio of plant nutrients 
—_— and SKINNER), A., ii, 
40. 
extracts of, estimation of nitrogen in 
(Denscu), A., ii, 70. 
arable, formation of micas in (BIELER- 
CHATELAN), A., ii, 535. 
nitrogen economy of (PFEIFFER, 
GUTTMAN, and turer), A., ii, 535. 
black cotton, in India, colour of (AN- 
NETT), A., ii, 535. 
peat, nitrogenous compounds in (Jo- 
pint), A., ii, 339. 
analysis of (Perrit), A., ii, 65. 
acidity of, Albert’s method for de- 
termining (SUCHTING and ARND ; 
ALBERT), A., ii, 364. 
estimation of magnesium in, in the 
presence of manganese (DE SORNAY), 
A., ii, 243. 
estimation of assimilable potassium in 
(BIELER-CHATELAN), A., ii, 453. 
Soil bacteria. See under Bacteria. 
Soja-oil, estimation of the lecithin con- 
tent of (RIEGEL), A., ii, 662. 
Solanaces, migration of alkaloids in 
grafts of (JAVILLIER), A., ii, 646. 
Solarisation. See under Photochemistry. 
Solid, impossibility of superheating a 
(BERTHOUD), A., ii, 825. 
solutions. See Solutions, solid. 
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Solids, specific heats of, relation between, 
and temperature (MAGNUs and 
LINDEMANN), A., ii, 580. 

measurement of magnetic suscepti- 
bility of (PASCAL), A., ii, 483. 

molecular volumes of (STEPHENSON 
A., ii, 932. 

perfectly miscible, and their solid 
solutions, vapour pressures of (VAN- 
STONE), T., 429; P. 47. 

conduction of electricity in (KoENIGs- 
BERGER and SCHILLING), A., ii, 481. 

adsorption of iodine by (GUICHARD), 
A. 1, 772. 

and liquids, thermal properties of 
(LussANA), A., ii, 589. 

viscosity of, at low temperatures (GUYE 
and FREEDERICKsz), A., ii, 21. 

Solubilities, determination of, with small 
quantities of substance (STOLTZEN- 
BERG), A., ii, 17. 
Solubilities, below and above the critical 

temperature (TYRER), T., 621; P. 62. 

Solubility, influence of (HERz), A., ii, 
192, 275. 

a contribution to the theory of (TYRER), 
Tig 12005 Boy OB 

relation between, and the physical 
state of the solvent in the absorption 
of carbon dioxide by p-azoxyphene- 
tole (Homrray), T., 1669; P., 197. 

of gases in water, influence of colloids 
and fine suspensions on the (FINDLAY 
and CrEIGHTON), T., 536; P. 44. 

Solubility product, inconstancy of the 

(Hit), A., ii, 936. 

Solute, volume of a, in solution (TYRER), 
T., 2620; P., 326. 

and solvent, energy relations of (GAR- 
VER), A., ii, 398. 

Solution, critical phenomena of (Tim- 

MERMANS), A., ii, 19. 

volume of a solute in (Tyrer), T., 
2620; P., 326. 

in aqueous solutions (LE Banc and 
ScHMANDT), A., ii, 276. 

of salts, rate of (WAGNER), A., ii, 275. 

of two salts with a common ion, in an 
organic solvent (PHILIP and Court- 
MAN), T., 1261; P., 140. 

Solutions (ScHwERs), A., ii, 913, 1039. 

theory of (JAKOWKIN), A., ii, 274; 
(WASHBURN), A., ii, 1044. 

kinetic theory of, and 
(THOVERT), A., ii, 191. 

studies of the processes operative 
in (WorLEY; ArMsTRONG and 
Wor.LEY ; GLOVER ; WorLEY and 
GLovER), P., 298; (ARMSTRONG 
and WHEELER; ARMSTRONG and 
CROTHERS ; ARMSTRONG), P., 299; 
(ARMSTRONG and Eyres), A., ii, 832 


diffusion 
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Solutions, physical properties of (HEypD- 

WEILLER), A., li, 398. 

properties of, at their critical solution- 
temperature (SCHUKAREFF), A., ii, 
192. 

com 
(VREvsky), A., ii, 1038. 

magnetism of (DRAPIFR), A., ii, 99. 

— heat of (Magig), A., ii, 

65. 


| 
| 
| 


| 


ition and vapour tension of | 


clearing and decolorising (NEUBERG), | 


A., ii, 446. 
adsorption of, by charcoal (Scum1D7), 
A., ii, 1041. 
of inorganic salts in formamide, elec- 
trolysis of (ROHLER), A., ii, 684. 
of normal liquids, contraction constant 
of (v. Brron), A., ii, 394. 
of salts, slow change in the nature of 
(Sprine), A., i, 276. 
aqueous, density and electrical con- 
ductivity of (HEYDWEILLER), A., 
ii, 106. 
density and degree of dissociation 
of (TERESCHIN), A., ii, 190. 
aqueous, crystallisation and dissolution 
in (LE BLAnc and ScHMAND?), 
A., ii, 276. 
conductivity of, at zero (SLOAN), 
A., ii, 820. 
surface tension of, and Laplace’s 
constant (Lewis), A., ii, 933. 
non-aqueous, electrical conductivity 
of, at low temperatures (WALDEN), 
A., ii, 684. 
colloidal and crystalloidal, existence 
and properties of dispersive systems 
in the region between (SVEDBERG), 
A., ii, 108, 
dilute, changes in volume in the 
formation of (Dawson), T., 1041, 
1896; P., 116, 202. 
ethereal, apparatus for evaporating 
(Grrpwoop), A., ii, 117. 
solid, vapour pressures of (VANSTONE), 
T.,.429; P., 47. 
of metals and the electron theory 
(ScHENcK), A., ii, 482. 
of metals, thermo-electric forces of 
(BERNOUILLI), A., ii, 1030. 
crystalline solid, as disperse systems 
of different degrees of dispersity 
(v. WEIMARN), A., ii, 696. 
water-alcohol, van Laar’s theory of 
the contraction in (DoRoscHEWSKY 
and RoscHDESTVENSKY), A., ii, 
931. 
Solvent, and solute, energy relations of 
(GARVER), A., ii, 398. 
Solvents, influence of, on the equili- 
brium constant (PIssARJEWSKY and 
BELENOwSKY), A., ii, 595. 
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Solvents, influence of, on the rotation of 
optically active compounds (Par- 
TERSON and STEVENSON), T., 2110; 
P., 236. 

mixed, partition law (Herz and 
(KurzEr), A., ii, 1045. 
organic, solubilities of organic sub- 
stances in (TyRER), T., 1778; P., 
205. 
Sorbie acid, methyl ester (PosNER and 
RoupDE), A., i, 847. 
Sorbic acid, y-bromo-, and its potassium 
salt (VicuIER), A., i, 461. 
Sorbitol, starch formation from, 
Rosacece (TREBOUX), A., ii, 61. 
Space, of four dimensions, representation 
of physical phenomena in (FRANK), 
A., ii, 840. 
Spaces, dead (LIESEGANG), A., ii, 1052. 
Spark, new radiant emission from the 
(Woop), A., ii, 915- 

Spark gap. See under Electrochemistry. 
Sparteine, amount of, in common 
broom (CHEVALIER), A., ii, 534. 

and its methochloride, ferrichlorides 
of (ScHoLtz), A., i, 97. 
Spearmint oil, constituents of (ELzz), 
A., i, 865 

Specific gravity. See Density. 

Specific heat. See under 

chemistry. 

Spectra. See under Photochemistry. 

Sphingomyelin, preparation of (RosEN- 

HEIM and TEBB), A., ii. 1085. 
Spinal cord,composition of the (FRANKEL 
and Dimitz), A., ii, 1086. 
Spleen, nucleo-protein of (SATO), A., ii, 
56. 
iron-containing lipoids in the(Burow), 
A., ii, 630 
Sponges, the iodine complex in( WHEELER 
and MENDEL), A., ii, 148. 
Stachydrine, constitution and derivatives 
of (ScHuLzE and Trier), A., i, 62; 
ii, 743; (Trier), A., i, 697; (ENGE- 
LAND), A., ii, 885. 

Stachyose (NEUBERG and LACHMANN), 
A., i, 225; (ScnunzeE), A., i, 610. 

presence of, in labiate plants (PIAULT), 

A., ii, 336. 

the roots of Eremostachys 
laciniata (KHovR!I), A., ii, 886. 
Stachys tubers, isolation of stachydrine 
and other bases from (ScHuLzE and 
TRIER), A., ii, 743. 
Stannic compounds. See under Tin. 
Star anise oil (ScHIMMEL & Co.), A., i, 
329. 

Starch, formation of, from sorbitol in 

Kosacece (TrEBOUX), A., ii, 61. 
coagulation of, by freezing (MALFI- 
TANO and MoscukoFF), A., i, 301. 


in 


Thermo- 


in 
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Starch, colloidal properties of (BorTazzi 

and VicroroFF), A., i, 655. 

velocity of saccharification of (VAN 
LAER), A., ii, 839. 

purification of (MALFITANO 
MoscHKoFF), A., i, 817. 

fixation of bases by (Fovarp), A., i, 
225. 

action of hydracids and hydrolysing 
agents on (OECHSNER DE CoNINCK), 
A., i, 655. 

influence of bile salts on the pancreatic 
digestion of (BuGLIA), A., ii, 627. 


and 


Lintner’s rae properties of 
(CLARK), A., i, 544. 

the iodine reaction for (Harrison), 
P., 252. 

indicator for iodometric titrations 
(MaTHIEv), A., ii, 747. 


Statice Gmelini, leaves of, secretion of 
salts by the (SCHTSCHERBACK), A., ii, 
442. 

Stearic acid, melting and_ solidifying 
points of, mixtures of, with palmitic 
and oleic acids (Camtanvaynt and 
LEvI-MALVANO), A., i, 5, 6. 

Stearic acid, cis-(n-dihydroxy-, (ARNAUD 

and PostERNAR), A., i, 356. 
dihydroxy-(AxNAuD and PosTERNAK) 
A., i, 459. 

An-and At-Stearolic acid (ARNAUD and 
PosTERNAK), A., i, 459. 

Stearolic acids, reduction of, and 
isomerism of their hydriodo-deriva- 
tives (ARNAUD and PosTERNAR), 
A., i, 356. 

a ee ee (ABDERHALDEN and 


Funk), A., i, 227. 

Stearylglycine (ABDERHALDEN and 
Funk), A., i, 227. 

Stearyl-/-tyrosinyl stearate (ABDER- 


HALDEN and Funk),A., i, 227. 
Steatite, adsorption by (ROHLAND), A., 
ii, 615, 
Steel. See under Iron. 
Stellaria media, —, meaning 
of the heirs of (Kny), A ., li, 448. 
hairs of, protein in (JAMIESON), A., 
ii, 645. 
Stelanerite, identity of, with antlerite 
(SCHALLER), A., ii, 1076. 
Stereoisomerism of tervalent nitrogen 
compounds, a supposed case of 
_— and Wuirts), T., 632; P., 


of eehagnatens nitrogen (ScHOLTZ), 
A., i, 634, 

Stilbene, oo’-dibromo-, and its dibromide 
and oo’-dibromo-aa’-dicyano- (WIs- 
LICENUs and FIscHER), A., i, 621. 

Stimulation, of premature ripening 
(Vinson), A., ii, 335. 
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Stovaine and covaine, comparative action 
of (VELEY and WALLER), A., ii, 228. 
Straw, disinfection by the incomplete 
combustion of (TRILLAT), A., ii, 232. 
Strontium, atomic weight of (THORPE 

and FrAncis), A., ii, 209. 
ultra-red line spectrum of (RANDALL), 
A., ii, 1014. 
metallic (GLAscock), A., ii, 954. 
crystalline, preparation of (GuNTz and 
GALLIOT), A., ii, 1064. 

Strontium carbonate, action of alkali 
nitrates on(OECHSNER DE CONINCK), 
A., ii, 612. 

zine chloride, and iodide (EPHRAIM 
and MopEt), A., ii, 851. 

nitrate and hydroxide, solubility of, 
in the presence of each other 
(Parsons and PERKINS), A., ii, 
1064. 

mercuric nitrite (RAy), T., 326; P., 7. 

oxyselenophosphate (EPHRAIM and 
MAJLER), A., ii, 207 

sulphate and sodium carbonate, the 
reaction between (HERz), A., ii, 849. 


Strophanthine, influence of, on the 
electro-cardiogram (STRAUB), A., 
ii, 434. 
action of, on the heart (STRAvB; 
WERSCHININ), A., ii, 1094. 
action of, on the blood-vessels 
(Kaszran), A., ii, 1094. 


Strophanthus sarmentosus, pharma- 
cological action of, and its use as an 
arrow poison (FRASER and Mac- 
KENZIE), A., ii, 639. 

Strychnine and allied alkaloids (PERKIN 

and Rosinson), T., 305 ; P., 24. 

action of cyanogen bromide on (Moss- 
LER), A., i, 275. 

action of, on muscle (VELEY and 
WaL Er), A., ii, 331. 

bromine derivatives of (Crusa and 
SCAGLIARINI), A., i, 583. 

halogen derivatives of, action of 
acetone on (BURACZEWSKI and 
DziuRzyYXskI), A., i, 873. 

Strychnine perchlorate (HoFMANN, 
Rotu, Hésotp, and MeEtTziER), A 
i, 819. 

Strychnine, tribromo-, oxide (BURACZEW- 

SKI and NowosIE.sk!), A., i, 874. 
peroxide (MosstEr), A., i, 584. 

Strychnine, new test for (MALAQUIN), 
A., ii, 165. 

Strychninesulphonic acid IJ, amino-, 
bromo-, bromonitro-, chloro-, di- 
a and nitro-, and their deriva- 
tives (LEUcHs and Bott), A., i, 766. 

isoStrychninesulphonic acid I, and nitro-, 
and their derivatives (Levous and 
Boi), A., i, 767. 
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a (LEvous and ReEIc#), 
-» i, 768, 
Strychninolone and 
(Levcus and Rerca), A., i, 768. 
Strychninonic acid, and its methyl 
ester and their hydrates, and nitro- 
(Lrevcus and Rercu), A., i, 768. 
— (LEvcHs and Bott), A., i, 
67. 


its derivatives 


Strychnos alkaloids (Lrucus and 
LeEvcous), A., i, 425; (LeucHs and 
Bout), A., i, 766; (LeucHs and 
Rercu), A., i, 767. 


Styrene, polymerisation of (Sropne and 
PosnJAK), A., i, 235. 
Styrene, w-bromo-, hydrocarbons from 
(RurE and Prosks), A., i, 367. 
3:5-dibromo-2-hydroxy-, and ___its 
acetate, also its bromide and cor- 
responding acetate, and w:3-5-tri- 
bromo-2-hydroxy-, and its acetate 
and — ether (FRIES and Mos- 
Kopp), A., i, 332. 
Styrenes, and terpenes, heats of com- 
ustion of . RotH, and 
EISENLOHR), A., ii, 586. 
ee acid 
and Roupe), A., i, 847. 
Styryl »-butyl ketone, and its awe 
ydrazone (AUWERs and Voss), A., i, 
ai. 
2-Styrylcoumarone, derivatives of (ABE- 
LIN and v. KosTANECK!), A., i, 631. 
Styryl cyclohexyl ketone and its di- 
bromide (KoHLER and BuRNLEY), 
A., i, 392. 


(PosNER 


Styrylitaconic acid, anhydride of (Ficu- | 


TER and WALTER), A., i, 29. 
Styryl methyl ketone-phenylhydrazone, 
p-nitro- (AUWERS and Voss), A., i, 
71 


71. 
Styryl a-naphthyl ketone, p-nitro- 
(ScHoLtz and MEYER), A., i, 562. 


a- and y-Styryl nonyl ketone, deriva- 
tives of (ScHoLTz and MEyEn), A., i, 
562. 

Styryl n-nonyl ketone-phenylhydrazone 
(AUWERS and Voss), A., i, 71. 

Styryl isopropyl ketone (AUWeERS and 
Voss), A., 1, 76 


Suberic acid, ethyl hydrogen ester and | 


its chloride and - -toluidide (BLAISE 

and KoEn&ER), A., i, 298. 
Sublimation y the dynamical method 

(ScHEFFER), A., ii, 484. 


Substance, CH,ON,, and its copper salt, 
from aminoguanidine diazohydrox- 
ide and sodium hydroxide (Hor- 
MANN Hock, and Roru), A., i, 447. 

C,H,N,, from azoimide and methyl- 
carbylamine 
A., i, 343. 


(OLIVERI- MANDALA), 
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Substance, C.H,ON,, from triazomethyl- 
carbimide and water (FoRSTER and 
MUtuER), T., 1064. 

C.H,0;S.Na Hg, from hydroxymer- 
eury-acetic aldehyde and sodium 
thiosulphate (SCHOELLER and 
ScuRAvutsH), A., i, 460. 

C;H,03N3, from a-methazonic anhy- 
dride and water (STEINKoPF, Bour- 
MANN, GriNupp, KrrcHHorr, 
JURGENS, and BENEDER), Ye 308. 

C,H;N;So, from diguanide and carbon 
disulphide (RACKMANN), A., i, 897. 

C,H,08, from methyl chlorothiocarb- 


onate and magnesium methyl 
iodide (DELEPINE), A., i, 612. 


C,H,O.N,,, from triazomethylearbimide 
and ammonia (Forster and Mit- 
LER), T., 1066. 

C,H,0,Cl,Hg;, from mercury chloro- 
acetylide, mercuric chloride and 
sodium acetate (HoFMANN and 
KIRMREUTHER), A., i, 17. 

C;H, 0;, from isovaleraldehyde and 
ozone (HARRIES and KOoETSCHAU), 
A., i, €07. 

C;H,O,N, from d-glutamic acid (Ab- 
DERHALDEN and Kaurzscu), A., i, 
769. 

C;H,,O,;N,, from 
imide and water 
MULLER), T., 1063. 

C,H.Cl», from action of silent electric 
discharge on chloroform (Losa- 
NITSCH), A., i, 1. 

C;H,,ON,, from 7-hydroxy-5-methyl- 
1:2:4:9-benztetrazole and hydrazine 
(BiLow and Haas), A., i, 596. 

C,H,,0.N,, from nitrosodiacetone- 
“a (RurE and KEssLER), 

» t, 36. 

OH ON, HgNa, from 4-imino-2:6- 
diketodihydr opyrimidine-3-acetic 
acid and mercuric oxide (FARBEN- 
FABRIKEN VoRM. F. BAYER & Co.), 
A., i, 804. 

C,H,,0;, from heptaldehyde, ozone, 
‘and ethyl chloride (HARRIES and 
KoErscHav), A., i, 607. 

C,H,0,0l, from ay-dimethylglutaconic 
acid and phosphorus pentachloride 
are? and RevuTER), A., i, 10. 

O,H,;0,N, from a-aminoglutaric ae 
aurichloride of (ENGELAND), A a 
843. 

0,H,0,SHgNaz,, from hydroxymercury- 
benzoic anhydride and sodium sul- 
we (SCHOELLER and ScHRAUTH), 


triazomethylearb- 
(ForsTER and 


» i, 460. 
C 10, from octaldehyde and ~~ 
(Harries and KorrscHav), A., i, 


607. 


INDEX OF 


Substance, O,H,,N, reduction product 
of n-chloro-octylamine and its salts 
(GABRIEL), A., i, 229. 

C,H,O,.N;, from aniline and _nitro- 
acetonitrile (STEINKOPF, Bour- 
MANN, GrRinupp, KIRcHHOFF, 
JURGENS, and BENEDEK), A., i, 
307. 

CzH,,0.No, from phenyltriazomethyl- 
carbamide and sodium carbonate 
(ForsTER and MtiEr), T., 1065. 

C,H,,0,N,, from 4:5-diamino-2:6-di- 
keto-1:3-dimethylpyrimidine (Far- 
BENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 79. 

C,H,,0.No, from acetonecyanohydrin 
and hydrogen chloride (ULTEE), A., 
i, 15. 

C,H,ON,K, from p-triazobenzaldehyde 
and potassium cyanide (FoRsTER 
and Jupp), T., 260. 

C,H,,0;, from nonaldehyde and ozone 
(HARRIES and KoETscHAv), A., i, 


607. 

C.H,,0., additive compound of quinol 
and acetone (SCHMIDLIN and LANG), 
A., i, 837. 

CyH,,03, additive product of catechol 
and acetone (SCHMIDLIN and LANG), 
A., i, 837. 

C,H,,0,, from the interaction of 
ethyl malonate, sodium ethoxide, 
and iodine (KoMNENOs), A., i, 
542, 

C,H,,03, from oxidation of 1:3-di- 
methyl-5-methylene-A*-cyclohexene 
(AcwErRs and PETERS), A., i, 
826. 

C,H,O;N., from 1-chloro-2:4-dinitro- 
benzene and sodioacetone (REITZEN- 
STEIN and Stamm), A., ii, 358. 

C,H,OS,, from acetophenone and 
carbon disulphide, and its deriva- 
tives (KELBER), A., i, 391. 

C,H,,0.N, from coal tar (ScnULTz and 
SzEKELY), A., i, 725. 

CyH,,0,.N;, from o-toluidine and 
nitroacetonitrile (STEINKOPF, BoHR- 
MANN, GrRiNnupP, KIRCHHOFF, 
JURGENS, and BENEDER), A., i, 307. 

C,H,,0,N, from a-aminoglutarié acid, 
auri-chloride of (ENGELAND), A., i, 
843. 

C,oH,,0, from polymeride of croton- 

aldehyde (DELEPINE), A., i, 219. 
from the seeds of Monodora grandi- 
flora (LEIMBACH), A., i, 186. 

CioH,gCl,, from isothujene (Konpa- 
ROFF and SkworzorFf), A., i, 755. 

C\,H,ON,, from quinoline and cyano- 
= bromide (v. BRAUN), A,, i, 
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Substance, C,,H,O.N,, from a-methazonic 
anhydride (STEINKOPF, BOHRMANN, 
Grinupp, KircHHoFF, JURGENS 
and BENEDEK), A., i, 308. 

C,)H,,0;N3, from methyl 1-phenyl- 
5-triazolone-4-carboxylate and alco- 
holic hydrogen su)phide (DIMROTH, 
AICKELIN, BrAHN, FEsTER, and 
MERCKLE), A., i, 519. 

C1 9H,,0,N., from 4-keto-2-benzyl-4:5- 
dihydroglyoxaline and water (FINGER 
and ZeEn), A., i, 591. 

C,9H,,02.N3, from m-xylidine and 
nitroacetonitrile (STEINKOPF, BoHR- 


MANN, Gruinupp, KIRCHHOFF, 
JURGENS, and BENEDEK), A., i, 
307. 


C,9H,,0.N3, isomeride of a-limonene- 
hydroxylamineoxime (CUSMANO), 
A., i, 686. 

Cj)H)0,N,Clo, from isomeride of a- 
limonenehydroxylamineoxime (Cus- 
MANO), A., i, 686. 

C,,H,,0,4, from ethylmethylacetonedi- 
carboxylate (FEIstT and PomME), 
A,;.i, 9. 

C,,H,0,;N,, from pyridine and 1:3-di- 
chloro-4:6 dinitrobenzene, salts of 
(ZINCKE and WEISPFENNING), A., 


i, 585. 

C,,H,,0O.N, from action of sodium 
hydrate on cyanocarone (CLARKE 
and LapwortH), T., 15. 

C;,H»O0.No, from 4-methylamino- 
1:2:2:4-dimethyl-5-pyrrolidone and 
ethylene oxide (KoHN and Bum), 
A., i, 187. 

C,,H,,OBrS,, from dimethyl ether of 
C,H,OS, (KELBER), A., 1, 391. 

C,,H,,OBr,S., from dimethyl ether of 
C,H,OS, (KELBER), A., i, 391. 

C,.H,,, from action of silent electric 
discharge on benzene and hydrogen 
(LosAnItscH), A., i, 2. 

C,,.H,O, from acenaphthenequinone, 
and its magnesium salts (KALLE 
& Co.), A., i, 752. 

C,.H,,0., additive compound of phenol 
and cyclohexanone (SCHMIDLIN and 
Lane), A., i, 837. 

CyoH,,0,, additive compound of re- 
sorcinol and acetone (SCHMIDLIN 
and LANG), A., i, 837, 

C,oH»O, from lauryl chloride by the 
action of heat (BisTRzycKI and 
LANDTWING), A., i, 87. 

C,,H».0., from polymeride of croton- 
aldehyde (DELKPINE), A., i, 
219. 

C,.H,0,8., from oxidation of di- 
phenylene p-disulphoxide (+ 2H,0), 
(Hitpircn), T., 2588, 
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Substance, C,,H,0: Ns, from betaine, 


C. 2H,0,N;, an 
(ZINCKE), A., i, 556. 


sodium hydroxide | 


C,gH,,0;N>, from the action of nitrous | 


acid on ethyl 1-imino-hydrindene- 
2-carboxylate (MITCHELL and 
THORPE), T., 2272. 

C,.H,,0,N, oxime from ethyl tetrahy- 
drox yhenzenedicarboxylat (Levens 
and THEODORESCU), A., i, 396. 

©\.H,,0,N., oxime from the aldehydic 
ester, C.H.,O,.N (Levcns and 
THEODOREsSCU), A., i, 396. 

C\.H,,0.N., from the action of 
nitrous acid on the §-condensation 


product of m-4-xylidine and acet- | 


aldehyde (JonEs and Wuire), T., | 


642. 
CjQH,,OI, from phenoxyhexylene 
(DIoNNEAD), A., i, 354 
OigH),0.N 4, 
tetramine and resorcinol (GRISHKE- 


from hexamethylene- 


WITSCH-TROCHIMOWSKY), A., i, | 


108. 
CioH,,0;N, condensation product 
from acetonecyanohydrin and hy- 


15. 


drogen chloride (ULTEKE), A., i, 


CyoHo,0,3N, from the nitration of | 


cellulose (CRANE and Joyce), A., 
i, 364. 

CioHs0,NaNa,, from oxidation of 
aniline-p-sulphonic acid (REITZEN- 
STEIN), A.,i, 703. 

C)3H 9s, from the condensation of 
eyclo butan-1:3-dione in the presence 
of quinoline (CHiIck and WILs- 
MORE), T., 1998; P., 217. 

C\3Hj,0,, from oxypeucedanin by the 
action of sulphuric acid (HERzZ0G 
and Kroun), A., i, 125. 

C\3Hi2No, from dehydracetic 
(BENARY), A., i, 435. 

C,;H,,0;, and its acetyl derivative 
and phenylmethane, from oxypeu- 
cedanin (HERzoG and Krouy), A., 
i, 125. 

C,3;H»0,, from >. en (Bov- 
VEAULT)), A., i, 380. 

C,3;H,;0,N3, from ethyl a-cyano-a- 
ketobutyrate 
(WIsLIcENUS and SILBERSTEIN), 
A., i, 539. 

C,3H,ON, a- and B-isomerides from 
y cumidine and acetaldehyde (JonzEs 
and WuHiTs), T., 643. 

C3Hog0.No, from 4-ethylamino-2:2:3- 
trimethy]l-1-ethyl-5-pyrrolidone and 
ethylene oxide (KoHN and Bum), 
A., i, 187. 

C,;H,0,N,S8, and its methyl ester 
(Mayer), A., i, 261. 


acid 


phenylhydrazone | 


Substance, 
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C;H,,0;NI;, from di- 
iodotyrosine, methyl iodide and 
ear hydroxide (WHEELER and 
JOHNS), A., i, 114. 

C1 4H 4204, from extract of red 7x 
flowers (PowER and Satway), T., 
243; P., 20. 

C, +Hy20,, from isogalloflavin trimethyl 
ether (HErzic, Erpés, and Rv- 
ZICKA), A., i, 676. 

C,,H,,0;, from ay-dimethylglutaconic 
acid and phosphorus pentachloride, 
and its anilide and methyl hydro- 
gen ester (FEIsT and REUTER), A., 
i, 10. 

C,,H,,ON., from  salicylideneaniline 
and potassium cyanide (RoHDE and 
ScHARTEL), A., 1, 776. 

©,4H,,O.No, from 4-keto-2-benzyl-4:5- 
dihydroglyoxaline (FINGER and 
ZeEH), A., i, 591. 

C,4H,,0;No, from ethyl 1-cyanocyclo- 
propane-l-carboxylate (MITCHELL 
and THorPe), T., 1001. 

C,,H,,0;Bra, from C,4H,,0; and wrt 
ine (Feisr and ReEvTER), A., i, 
10. 

C,,H,,0O,N, from y-ethoxyphenylmale- 
imide and its sodium derivative 
(PruTTI), A., i, 23. 

C, ;H,,05N.Cl, from _nitrosobenzene 
and methyl 5-chloroanthranilate 
(FREUNDLER), A., i, 446. 

C,4H_,30,NCl,, from carpaine hydro- 
chloride and chlorine (BARGER), 
T., 472; P., 53. 

C,,H,;0,N Cl,Sb, from di-p-anisylamine 
and antimony pentachloride (WIE- 
LAND and WECKER,), A., i, 248. 

C,;H,90,, from extract of red clover 
flowers and its acetyl derivative 
(PowER and Satway), T., 239; 
P., 20. 

C,;H,,0,, condensation product of 
catechol and acetone (SCHMIDLIN 
and Lane), A., i, 837. 

C,5H;,0,, from isogalloflavin trimethyl 
ether ‘(Herzic, Erpés, and Rv- 
zICKA), A., i, 677. 

C,;H,g03, additive compound of 
phenol and acetone (SCHMIDLIN and 
Lane), A., i, 837. 

C,;Ho0, from the essential oil of 
hyacinths (ENKLAAR), A., i, 123. 
CysHo0,, from action of " sodium 
methoxide on C,,H,,0, (FEIst and 

REUTER), A., i, 10. 

C,5H2,0,, from rhizome of Cimicifuga 
racemosa (FINNEMORE), A., ii, 801. 
C5HyO,, additive compound of acetone 
and pyrogalie! (ScCHMIDLIN and 

Lan@), A., i, 887. ; 
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Substance, C,;H,,0, from diethyl ketone 
and — iodide (HALLER and 
BAvER), A., i, 300. 

C,5H,30.N, from phenylhydroxy lamine 
on a (ALEs- 
SANDRI), A., i, 753. 

C,;H,;0NS, from aniline and a sub- 
stance from acetophenone (KELBER), 
A., i, 391. 


C,;H,,0N,S, from  5-thion-1:4-di- 
pee (NInDLINGER and 
AcrEr), A., i, 786. 

CysHaO5N3K;, from s-trinitrobenzene 


and —— propoxide (BuscH 
and K6eEt), A., i, 474. 

C,;H»ONCI1,Fe, ferrichloride of the 
additive compound of tropine and 
benzyl chloride (ScHoL7z), A., i, 97. 

C,H, 0,, from extract of red ‘clover 
flowers and its acetyl derivative 
(PowER and SALway), T.,236;P. ,20. 

CigH 1,09, from isogalloflavin trimethyl] 
ether (HeErzic, Erpés, and 
Ruzicka), A., i, 676. 

C,gHg 0, from action of silent electric 
discharge on ethylene (LosanItscH), 
A., i, 1. 

C,,H,0,8,, from oxidation of ‘‘ thio- 
indigo” (DANAiLA), A., i, 411. 

CigH,0,S., from oxidation of ‘‘thio- 
indigo” (DANAILA), A., i, 411. 

CgHeO;So, from oxidation of “‘thio- 
indigo” (DANAILA), A., i, 411. 

Cig¢H,,0,N,, from pieryl- a-naphthyl- 
amine and silver oxide (BuscH and 
K6cGEL), A., i, 473. 

CigH,,0,N;, from 3:5-dinitro-4-hydr- 
oxybenzoic acid and quinoline 
(MorGENSTERN), A., i, 483. 

C,,H,,0,N, from safrole and nitroso- 
benzene, 2 isomerides (ANGELI, 
ALESSANDRI, and PEGNA), 
552. 

C\gH,;0,N, from chrysophanic acid 
methyl ether and ammonia (+ 4H,0) 
(OESTERLE and JOHANN), A., i, 860. 

Ci,H,,0,N,, from dinitrophenyldi- 
pyridinium dichloride and alkali, 
and its salts (ZINcCKE and WEIs- 


A., i, 


PFENNING), A., i, 585. 
C,,H,0.N, from. dimethylketen and 
benzylidenemethylamine (Staup- 


INGER, KLEVER, and KoBeER), A., i, 
588. 

C\gH,O,.P, from picrotin and phos- 
phorus pentachloride (HoRRMANN), 
A., i, 577. 

C,,H,,ON.S, condensation product of 
3-oxy-1-thionaphthen with p-nitro- 
sodimethylaniline (BADISCHE ANI- 
LIN- & SopA-FaBRIK), A., i, 
60, 
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Substance, CigtisOnN; gS,Na,, from 1- 
naphthol-4-sulphonic acid, phenyl- 
hydrazine an sodium hydrogen 
pec gl (BucHERER and SoNnNEN- 
BURG), A., i, 145. 

Cy,HigNo, from interaction of magnes- 
ium phenyl bromide and 3: :3-di- 
methylindolenine-2-carboxyloni- 
trile, and its oxime and penitro- 
phenylhydrazone — and 
GIUMELLI), A 

C,,H,,0,No, from "s: ra dinitro-4- hydr- 
oxybenzoic acid and naphthalene 
(MoRGENSTERN), A., i, 482. 

C,,H,,0,Br., from the reduction of 
8-bromocarmin (KOHDE and DorrF- 
MULLER), A., i, 492. 

C;H2;05N ;, from d-leucyl-/-tryptophan 
(FIscHER), A., i, 22. 

Cy,Ho,0.Cl,, from fatty acids in cod 
liver oil (HerpuscHKa and RHEIN- 
BERGER), A., i, 297. 

C);Hn0,N Cl, from picry] chloride 
and methyl-a-naphthylamine 
(Buscu and K6écEx), A., i, 473. 

C,,H,,0,N,S., from immedial-indone 
(FRANK), T., 2045; P., 218. 

C,,H,;N.Cl,Hgs, from dinitrophenyl- 
pyridinium chloride and p-amino- 
phenyl mercuriacetate (REITZEN- 
STEIN and Stamm), A., i, 348. 

C,,H.,0,Cl,1,, from fatty acids of cod 
liver oil (HEIDUSCHKA and RHEIN- 
BERGER), A., i, 297. 

C),H,,0.BrMg, from action of mag- 
nesium on p-tolyl ethyl ketone and 
allyl bromide (GRISHKEWITSCH- 
TROCHIMOWSKY), A., i, 109. 

C,,Hi,0N.Cl,Hg., from dinitrophenyl- 
pyridinium chloride and p-amino- 
phenyl mercuriacetate (REITZEN- 
STEIN and Stamm), A., i, 348. 

C,3H,.0,, from kermesic acid and 
hydriodic acid (DimrorH), A., i, 488. 

C\3H,,0,, from 3- hydroxymethylfluor- 
one (KEHRMANN and JONES), A., i, 
409. 

CigHo 0p, from isogalloflavin trimethy] 
ether (HeErzic, Erpés, and 
Ruzicka), A., i, 676. 

C,3H,,0,N, from ester, Co9H,,0,N 
(WILLGERODT and MAFFEZZOL1), A,, 
i, 679. 

CjgH,,0.8,, from C,H,OS, and am.- 
monium persulphate (KELBER), A 
i, 391. 

C,3H,,O.N., from isobenzylglyoxal- 
idone and sodium hydroxide (FINGER 
and ZEn), A., i, 591. 

C,,H,,0,N, from ethyleugenol and 
nitrosobenzene (ANGELI, ALESSAN- 
DRI, and Prgna), A., i, 553. 


Substance, 
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C\,H,0,N,, from hexa- 
methylenetetramine and catechol 
(GRISHKEWITSCH - TROCHIMOWSKY), 
A., i, 108. 

C\9H,,0,, from 3-phenylpyrazoiso- 
coumarazone and resorcinol 
(MICHAELIs and Lxo), A., i, 516. 

C,9H,,0;, from 3-methylpyrazoiso- 
coumarazone and resoreinol 
(MicHAELIs and LEo), A., i, 516. 

C9H_,0;9, from biliary acids (PREGL), 

bs el 

C,,H,,0;,N., from  3:5-dinitro-4- 
hydroxybenzoic acid and ace- 
naphthene (MORGENSTERN), A., i, 
482. 

CjgH,,0.Cl,, from 2:5-dihydroxytri- 
phenylcarbinol (Vv. BAEYER, 
AICKELIN, DIEHL, HALLENSLEBEN, 
and Hxss), A., i, 249. 

Cj9H,,0.N., from p-benzoquinone and 
diaminodiphenyimethane (S1EG- 
MUND), A., 749. 

C,,H,,N.ClIHg, from 3-mercury-p- 
toluidine and _ dinitropheny]l- 


pyridinium chloride (REITZENSTEIN | 


and Stamm), A., i, 348. 


CoH.0;, from methyl chloroformate | 


and ostruthin (HERZoG and Kroun), 
A., i, 125. 

CopHs:0,, from -ddeniwm Hongkel 
(PERROT and LEPRINCE), A., ii, 151. 

Cy9H,,;0,N3, azo-dye from o0-amino- 
— (RurE and Turgss), A., 
1, 73. 

CoH,,N.S., from  diazotriphenyl- 
pyrrole (ANGELICO and Lasis!), A., 
i, 445. 

CopH2,0;Cl,, 2 isomerides from £8- 
dichloro-ay-dianisylidenepropane 
and methy] alcohol (Straus, Luvz, 
and Hussy), A., i, 564. 

CopH20;N3, from 1:3-dioximino-2- 
cyclohexanone with sodium ethoxide 
and benzoyl chloride (Borscue), A., 
i, 178. 

C.9H,,0,N,S,, from 3-cyano-2:4-diketo- 
5-benzylidenetetrahydrothiophen 
and barium hydroxide (BENARY), 
A., i, 580. 

CoH 90,N,S+2H,0, from  acetyl- 
guanamine acetate and orange I 
(RADLBERGER), A., i, 761. 

CyH.,0;NS, from y-codeinone and 
ethyl mercaptan (PscHorR and 
KreEcu), A., i, 423. 

Cop9H,0,N1, from methyl iodide and 
a betaine from §-ethyl-thiocodide 
(PscHorR and Krecn), A., i, 423. 

Cy Hy,0.NS, betaine of substance from 
B-ethylthiocodide (PscHorr and 
Krecu), A., i, 422, 
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Substance, C,,H,.O,.NS, from §-ethyl- 


thiocodide (PscHorR and KREcH), 
A., i, 422. 

Co,H0.NS8,, from B-methylthiocodide 
and ethyl mercaptan (PscHorr and 
KreEcnh), A., i, 422. 

CoH y20)98,AsNaz, from trisodium- 
arsenate and sulphosalicylic acid 
(BARTHE), A., i, 262. 

Cy H.,0,N,ClHg,, from dinitrophenyl- 
pyridinium chloride and p-amino- 
phenyl mercuriacetate (REITZEN- 
STEIN and STAMM), A., i, 348. 

CyH,,0,NIS, from methyl iodide and 
B-ethylthiocodide, and its deriva- 
tives (PscHoRR and KreEcn), A., i, 
422. 

CxH,,0;, from the condensation ot 
phenanthraquinone with  ethyl- 
acetoacetate (RICHARDS), T., 1460 ; 
P., 195. 

CoH 0, from p-benzoquinone and 
methyl p-aminobenzoate (SIEG- 
MUND), A., i, 749. 

CooH, ;0,N, from w-amino- op-dihydr- 
oxyacetophenone (TUTIN),_ T., 
2515. 

C»H,,0,N, from dimethylketen and 
benzylidenebenzylamine (STavup- 
INGER, KLEVER, and Koper), A., 
i, 588. 

Co.H,;0,N, from oxidation of -iso- 
butyrylbenzylamino-8-phenyl-aa- 
dimethylpropionic acid (Sravup- 
INGER, KLEVER, and KoBER), A., 
i, 587. 

CopH2,0;,N, acetyl] derivative of the 
product from nitration of cellulose 
(CRANE and Joyce), A., i, 364. 

C..H,,0,N,SNa, from  1-amino-2- 
naphthol-4-sulphonic acid, phenyl- 
hydrazine and sodium hydrogen 
sulphite (BUCHERER and SONNEN- 
BURG), A., i, 145. 

CogHo 019, and its acetyl derivative, 
from the potassium derivative of 
rhein (OESTERLE and Rat), A., i, 
126. 

C,,H,,0,N,, from  3:5-dinitro-4- 
hydroxybenzoic acid and pyrene 
(MoRGENSTERN), A., i, 482. 

Co3H,gO.NS, phenacyl derivative of 
compound of C,H,OS, and aniline 
(KELBER), A., i, 391. 

Co3Hy,0,N,Br, from brucine(MossLER), 
A., i, 275. 

C,Hog, from action of silent electric 
rere ¢ on benzene (LOSANITSCH), 

SS 

Co,H,,0,, from acenaphthenequinone, 
and " derivatives (KALLE & Co.), 
A., i, 752. 
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Substance, C,,H,,0,, from reduction of 
§:12-dihydroxy-11-phenonaphtha- 
lenequinone, and its acetyl deriva- 
tive (VOSWINCKEL and DE WEERTH), 
sh. i, &. 

Co4H Ojo, tetra-acetyl derivative of 
C,,H,,0, obtained in the preparation 

of chloroacetocatechol (Vos- 
WINCKEL), A., i, 43. 

C4H.0,, from oxidation of elateric 
acid (Moore), T., 1804; P., 215. 
Co,H.,ON,, from tetramethyldiamino- 
1 comme pre igs acid 

(Guyot and HALLER), A., i, 286. 

CosHg90,.Cl,, from ester CHO 
(GUTHZEIT and HARTMANN), A., i, 
389. 

Cy4Hg90,2Cl,, from ester Cao ore 
(GUTHZEIT and HARTMANN), A., i, 
388. 

C,H 390j2Bry, from ester CyoHaO re 
(GUTHZEIT and HARTMANN), A., i, 
388. 

C.,4H_;N,Cl, azo-dye from 2:4-dimethyl- 
pyrrole (MaRcHLEWSKI and RoBEL), 
A., i, 206 

CosH,,0.No, from quinine-B-ethiodide 
and Grignard’s reagent (FREUND 
and Mayer), A., i, 182. 

CyosHa0,No, base from 3;6-diacetyl- 
amino-9-phenylxanthonium wwe 
(KEHRMANN and DENGLER), A., i, 
406. 

Cy;H3,0,N,, from acetylacetone and 
ay oe ee gee 
ine (v. Braun), A., 1, 524. 

Cy;H,;0,N.Cl, benzoyl derivative of a 
red acid from methyl 5-chloro- 
anthranilate and nitrosobenzene 
(FREUNDLER), A., i, 446. 

Co4sHo,0,N j.So, from biguanide sulphate 
and crystal ponceau (RADLBERGER), 
A., i, 760. 

Cy;Hg,0,Nyg, from the action of p- 
triazobenzaldehyde on camphory]-y- 
semicarbazide (FoRSTER and JUDD), 
Ts, 261. 

C,,H,0,N;ClHg,, from dinitropheny]- 
pyridinium chloride and p-amino- 
phenyl mercuriacetate (REITZEN- 
STEIN and Stamm), A., i, 348. 

CogH,02,. from diphenyinaphthyl- 
allenecarboxylic acid and acetic > 
(LAPWoRTH and WECHSLER), T., 
47. 

C,H ,,0., from action of silent electric 
rao on ethylene (LosANITSCH), 
A, &, 3. 

OnH,,0.N, from anthraquinone-2:3- 
dicarboxylic anhydride, quinaldine 
and zinc chloride — and 
MAFFEzzO1LI), A., i, 679. 
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Substance, C,,H,,0,,N,, from 3:5-dinitro- 
4-hydroxybenzoic acid and er 
ene oxide (MORGENSTERN), A., i, 
482. 

Oo,H,,0,,N,, from  3:5-dinitro-4- 
hydroxybenzoic acid and fluorene 
(MorGENSTERN), A., i, 482. 

CyH0,, from 2. “penzoyl- -3:4-di- 
methoxybenzoic acid (FAtTis), A., 
i, 698. 

CosHoy from action of silent electric 
discharge on benzene and hydrogen 
(LosAnITscH), A., i, 2. 

Cy,H,,0, from anthraquinone (KINzZL- 
BERGER & Co.), A., i, 752. 

CogH,,0,4N, from 3:5-dinitro-4- 
hydroxybenzoic acid and phenanth- 
rene (MORGENSTERN), A., i, 
483. 

CyogHo03Nq, from 3-phenylpyrazoiso- 
coumarazone and phenol (MICHAELIS 
and Lego), A., i, 516. 

CogHo,0,N4, from oxidation of dianisi- 
dine (REITZENSTEIN), A., i, 703. 
CogH,0g,NSoNay, from 1-benzeneazo- 
2-naphthol-6-sulphonicacid, phenyl- 
hydrazine, and sodium hydrogen 
sulphite (BUCHERER and SONNEN- 

BURG), A., i, 146. 

CoH y016Bro from ester CypH 016 
(GUTHZEIT and HARTMANN), A., i, 
388. 

CyoH.O,Ng, from hexamethylenetetra- 
mine and pyrogallol (GRISHKE- 
WITSCH-TROCHIMOWSKY), A., i, 108. 

Cy,;HgN,, from benzaldehyde and 
a OE lee 
(v. Braun), A., i, 525. 

Cy2Hg014N 4, from 3:5-dinitro-4- 
hydroxybenzoic acid and retene 
(MORGENSTERN), A., i, 482. 

OCs2Hg,ON,, from 3- phenylpyrazoiso- 
coumarazone and ove ay 
(MicHAELIs and LEko), A., i, 516. 

CygHo,0,N3, from benzoylation of m- 
and y-aminobenzoic acid in pyridine, 
and its salts (HELLER and TIscH- 
NER), A., i, 770. 

Cy3Hy,0.N,4, from benzoylacetone and 
diphenylmethanedimethyldihydra- 
zine (v. BRAUN), A., i, 524. 

CygHyg02N,, from anisaldehyde and 
EEE “eden 
(v. BRAUN), A. 525. 

C3,H3.03, from sheng B-ethoxystyryl 
ketone (REYNOLDS), A., i, 858. 

C,,H,,0,No, from p-nitrobenzaldehyde 
and sodium camphor (WooTron), 
T., 411. 

C3,Hg,0,N,So, from biguanide sulphate 
and orange II (RADLBERGER), A 


i, 760. 
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Substance, C,,H,,0,N;, from benzoyla- 
tion of p-aminophenylacetic acid in 
pyridine (HELLER and TISCHNER), 
A., i, 770. 

C3gH3,0,;Clo, 

hydrogen chloride 

Kron), A., i, 125. 


(HERzoG and 


from oxypeucedanin and | 
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| Sucrose, inversion of (Hupson), A., i, 


CoH Brag from lycopene (WILLSTAT- | 


TER and EscuHeEr), A., i, 331. 


CyoHygls, from carrotene (WILLSTAT- | 


TER and EscHeEr), A., i, 331. 
CyHg,0,N,, from oxidation of oximino- 
triphenylpyrrole (ANGELICO 
Lasis!), A., i, 427 
CygHo,0gN oo, from p-benzoquinone and 
— (S1EGMUND), A., i, 
49, 
CyH;,0,N;Br, from brucine and cyano- 
gen bromide (MosstEr), A., i, 275. 
C,ygH;30,N,;Cl,Br, from brucine and 


and | 


cyanogen bromide (MosstEr), A., i, | 


275. 

OsgH7 Oss, from ‘‘ bromoacetocellobi- 
ose” and silver carbonate (FISCHER 
and ZEMpPLEN), A., i, 718. 

CspH 035, from ‘‘ bromoacetolactose’ 
and silver carbonate (FiscHER and 
FiscuHeEr), A., i, 716. 

Succinanilide, dinitro-derivative 
(TiInGLE and Burks), A., i, 21. 

Succinic acid, sodium salts of (MAr- 
SHALL and Bain), T., 1074; P., 114. 

Succinie acid, dibromo-, pyridine salts 
of (PFEIFFER, LANGENBURG, and 
BrrENcWEIG), A., i, 878. 

Succinic anhydride, rate of hydration of 
(Rivetr and Sipewicr), T., 1677; P., 
200. 

Succinyldiguanide, and its salts (RAckK- 
MANN), A., i, 896. 

Succinylguaninepropionic acid (FARBEN- 
FABRIKEN VoRM. IF. BAYER & Co.), A., 
i, 79. 

Succinylphenylimide, m-nitro- (TINGLE 
and Burke), A., i, 21. 

— (Matsui), A., 
1, 

Sucrose (saccharose, cane sugar), forma- 
tion of, in seeds, influence of potass- 
ium salts on the (DE Prato), A., ii, 
742. 

contraction occurring on the solution 
of, in water (FouqueErT), A., i, 96; 
(DEMICHEL), A., i, 223. 

vapour pressure of aqueous solutions 
of (KRAusKOPF), A., ii, 688. 

change of rotation of, in presence of 
alkaline uranyl solutions (Gross- 
MANN and RorsGiEssER), A., i, 
223. 

influence of salts on the rotatory power 
of (WAsHBURN), A., i, 300 


of 


797 ; ii, 702 ; (HUDson and PAINE), 
A., i, 601, 797, 798. 
theory of the inversion of (MEYER), 
A., ii, 403. 
infiuence of boric acid on the inversion 
of (ARAFURU), A., i, 653. 
fate of, in animals (MENDEL and 
KLEINER), A., ii, 974. 
crystals, speed of dissolution at different 
faces of (GAILLARD), A., ii, 193. 
production of slime from, by means of 
viscosaccharase (BEYERINCK), A., i, 
450. 
reactions of (REICHARD), A., ii, 1117. 
detection of, in wines (ROTHENFUSSER), 
A., ii, 463. 
polarimetric estimation of, in the 
presence of reducing sugars (LEME- 
LAND), A., ii, 1006. 
separation of lactose 
GAILLAN), A., ii, 163. 
Sucrosephosphoric acid (NEUBERG and 
PoLLAK), A., i, 157. 
Sucrosesulphuric acid, barium and cale- 
ium salts of (NEUBERG and PoLLAk), 
A., i, 610. 
Sugar, production of, from amino-acids 
(RINGER and Lusk), A., ii, 227. 
conversion of cellulose into (Ost and 
WILKENING), A., i, 364. 
formation of, from fat, in phloridzin 
diabetes (LOMMEL),A., ii, 793. 
spontaneous crystallisation of (Fov- 
QUET), A., ii, 193. 
destruction in animal organisms (VAN- 
DEVELDE), A., ii, 141. 
absorption of, in the kidneys (NIsH1), 
A., ii, 525. 
influence of,on the intestinal membrane 
(MAYERHOFER and STEIN), A., ii, 
974. 
oxidation of, in plant respiration 
(KostytscHerF), A., ii, 740. 
estimation of, volumetrically (Rupp 
and LEHMANN), A., ii, 163. 
estimation of, by reduction of colour- 
ing matters (WENDER), A., ii, 
1116. 
estimation of, in urine (BANG and 
BoHMANNssOoN), A., ii, 163 ; (Has- 
SELBALCH and LINDHARD), A., ii, 
905. 
Bang’s method of estimating (ANDER- 
SEN), A., ii, 757. 
colorimetric method of estimating 
(FRAILONG), A., ii, 757 ; (WACKER), 
A., ii, 806. 
in blood, estimation of (BANe, LyTT- 
KENS, and SANDGREN ; MoOECKEL and 
FRANK), A., ii, 554, 1116; (Micn- 
AELIs and Rona), A., ii, 660. 


and (Mar- 
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Sugar, estimation of, in the sugar beet, 
influence of optically active non- 
sugar material on the (ANDRLIK and 
STanisk), A., ii, 463. 

Sugar, invert, estimation of, in sugar 
beet (URBAN), A., ii, 357. 
Sugars, kineticstudies in the (NEMEGEK), 
A., i, 95. 
effect of, on solutions of salts (GLOVER), 
P., 298 
the scission of (L6B and PULVER- 
MACHER), A., i, 95. 
and synthesis of, from formaldehyde 
(Lép and PULVERMACHER), A., 
i, 609. 
enzymic condensation of (PANTANELLI 
and Faure), A., i, 450. 
anilides of, constitution and mutaro- 
tation of (IRVINE and McNIco1.1), 
T., 1449; P., 195. 

Sugars, reducing, precipitation of, by 
lead acetate (PELLET), A., ii, 462. 

Sugar beet, estimation of invert-sugar in 
(UrBAN), A., ii, 357. 

Sugar group, dissociation processes in 
the (NEF), A., i, 711. 

Sugar solutions, fermented, the influence 
of, on the respiration of wheat 
seedlings (KosTYTSCHEFF), A., ii, 
148. 

reactions of (NEUBERG), A., ii, 447. 
action of ultra-violet light on (BER- 
THELOT and GAUDECHON), A.,ii,813. 

Suginene and its dihydrobromide and 
dihydriodide (KimurRA), A., i, 53. 

Sulphides. See under Sulphur. 

2:5-Sulphido-1:2:3-trimethylpyrazole 
and 4-bromo-, and their derivatives 
(MicHAELIs and LacHwiITz2), A., i, 641. 

Sulphinic acids, aromatic, intermolecu- 
lar condensation of (Hripircn), T., 
2579 ; P., 294. 

Sulphinyldibenzoic acid (2:2’-dicarb- 
oxydiphenyl sulphoxide), and its 
methyl and ethyl esters (MAYER), A., 
i, 261. 

o-Sulphoanilinodiphenylmethane, 
amino-p-nitro-, di-p-amino-, and di-p- 
nitro-, sodium salts of (STRAUS and 
BorMANN), A., i, 282. 

Sulphobenzeneazoacethydrazide, sodium 
salt of (DimroTH and DE Mownrt- 
MOLLIN), A., i, 899. 

p-Sulphobenzeneazo-p-methoxyphenol, 
sodium salt and benzoate (KAUFFMANN 
and Fritz), A., i, 377. 

6-Sulpho-8-naphthol-1-azo-m-hydroxy- 
benzoic acid as a new indicator 
(MELLET), A., ii, 995. 

Sulphonyl chlorides, aromatic, electro- 
lytic reduction of (FicHTER and 
Tamm), A., i, 835. 
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5-Sulphonyl-1-aldehydo-3-benzoic acid, 
2-hydroxy- (FARBENFABRIKEN VORM. 
F. BAYER & Co.), A., i, 321. 

4-Sulphophenyl o-tolyl ether, 2-amino-, 
and its barium salt (FARBENFABRIKEN 
vorm. F. BAYER & Co.), A., i, 374. 

Bz-Sulphoquinolinecarboxylic acids 
(EDINGER and BUHLER), A., i, 64. 

Sulphosalicylic acid, quinoline salt 
(PRUNIER), A., i, 586 

Sulphoxanthinedicarboxylic acid, and 
its copper salt (EpsTEIN), A., i, 
117. 


Sulphoxides, basic properties and tauto- 
merism of (Fromm and Raiziss), A., 
i, 554. 

Sulphoxides, hydroxy-,aromatic (GAZDAR 
and SmILEs), T., 2248; P., 253. 

Sulphur, absorption spectra of the vapour 

of, in relation to its molecular com- 
plexity (GRAHAM), A., ii, 1015. 

pseudo-systems of, nomenclature of 
(Kruyt), A., ii, 400. 

boiling-point of (CALLENDAR and 
Moss), A., ii, 28. 

dissociation isotherms of (PREUNER 
and Scuuprp), A., ii, 118. 

action of hydrogen on, in the presence 
of another element (PELABON), A., 
ii, 119. 

slow combustion of (BoDENSTEIN and 
Karo), A., ii, 1051. 

mutual behaviour of tellurium and 
(JAEGER), A., ii, 497. 

the system, nickel and (BORNEMANN), 
A., ii, 1072. 

behaviour of, in the animal organism 
(KonscHEcs), A., ii, 637. 

colloidal, preparation of (v. WEIMARN 
and MALJISHEFF), A., ii, 941. 

colloidal and silver sulphate, velocity 
of the reaction between (RAFFO and 
PrEront), A., ii, 839. 

compounds, colour and absorption 
spectra of (Purvis, JoNEs, and 
TASKER), T., 2287; P., 234. 

compounds of, with phosphorus 
(Stock and Rupo.up#), A., ii, 200 ; 
(Stock and HeErscovict), A., ii, 
200, 499. 

action of, on magnesium cyclohexyl 
chloride (MAILHE and Murat), A., 
i, 374. 

action of haloid derivatives of, on 
organomagnesium compounds (FER- 
RARIO and VINAY), A., i, 604. 

elastic, resembling caoutchoue (Vv. 
WEIMARN), A., ii, 496, 603. 

fused, solidification of (WIGAND), 
A., ii, 602. 

‘‘ insoluble,” solubility of (W1cAND), 
A., ii, 1055. 
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Sulphur monochloride, action of hydrogen 
on, under the influence of the elec- 
tric discharge (BEsson and Fovur- 
NIER), A,, ii, 705. 

chloride, action of organo-magnesium 
compounds on (STRECKER), A., i, 
532. 

Thionyl chloride, action of hydrogen 
on, under the influence of the 
electric discharge (BEsson and 
FourniER), A., ii, 705. 

action of, on mercury and mercuric 
oxide (NorTH), A., ii, 296. 

action of magnesium organic com- 
pounds on (STRECKER; GRIG- 
NARD and Zorn), A., i, 532. 

interaction of, with phenyl mer- 
captan (TASKER and JoNEs), P., 
234. 

action of, on benzilic acid (STOLL), 
A., i, 737. 

Sulphuryl chloride, action 
mercury and _ mercuric 
(NorTH), A., ii, 296. 

Sulphur oxides, per-oxidation of, by 
ultra-violet light (BERTHELOT and 
GavuDECcHON), A., ii, 606. 

dioxide, refraction and dispersion of 
(CUTHBERTSON and CUTHBERT- 
son), A., i, 85. 

electrical purification and conduc- 
tivity of (CaRVALLO), A., ii, 
1026. 

absorption of, by caoutchouc and 
by wool (REYCHLER), A., ii, 
272. 

the system, chlorine and (Smits 
and DE Mooy), A., ii, 1049. 

disappearance of, from 
(HuBER?T), A., ii, 152. 

trioxide, estimation of, in fuming 

sulphuric acid (VERNON), A., ili, 

803. 

Sulphides, metallic, action of liquids 
which dissolve sulphur on (JoRDIS 
and ScHWEIZER), A., ii, 405. 

organic, action of sulphur and 
ammonia on (HOLMBERG), A., i, 
150. 

isomeric platinum compounds of 
(TsCHUGAEFF and SvUBBOTIN), 
A., i, 354. 

Sulphurous acid, in white 

(GAUTRELET), A., ii, 734. 

electrolytic oxidation of, in aqueous 
solution (FiscHER and DzEt- 
MARCEL), A., ii, 603. 

as an etching agent (HILPERT and 
CoLVER-GLAUERT), A., ii, 900. 

esters of, action of organo- 
magnesium compounds on 
(STRECKER), A., i, 532. 


of, on 
oxide 


wines 


wines 


SUBJECTS, 


Sulphur :— 
Sulphurous acid, detection and estima- 
tion of, in wines (MATHIEU), A., 


ii, 650. 
estimation of (FouqueET), A., ii, 
344, 
estimation of, in wines (CAZENAVE), 
A., ii, 544. 
Sulphites, constitution of (Bav- 


BIGNY), A., ii, 497. 
Sulphuric acid, photochemistry of 

(CoEHN and BgEcKER), A., ii, 248. 

ionisation of (Noyes and STEWART), 
A., ii, 937. 

ionisation of, in mixtures of alcohol 
and water (KREMANN and Bras- 
SERT, A., ii, 603. 

absolute, condition of substances in 
(Bercius), A., ii, 398; (Oppo 
and ScanpDoLa), A., ii, 1035. 

and mixtures of, with water, solu- 
bility of gases in (Bowr), A., ii, 
198. 

and alcohol, equilibrium in the re- 
action between (KREMANN), A., 
ii, 700. 

ammonium sulphate, and water at 
30°, the system (VAN Dorp), A., 
ii, 698. 

lithium sulphate and water, at 30°, 
the system (vAN Dorp), A., ii, 
698. 

action of potassium chlorate on 
concentrated (SMITH), P., 124. 

and ether, physical properties of 
mixtures of (PouNnD), P., 341. 

and hydrochloric acid, use of 
electrolytic chlorine for the pro- 
duction of (Coppaporo), A., ii, 
197. 

amides of (EPHRAIM and GURE- 
WITSCH), A., ii, 198. 

detection of, in wines (HUBERT and 
ALBA), A., ii, 651. 

estimation of, in pyrites (Huy- 
BRECHTS), A., ii, 545 

estimation of, gravimetric, in 
presence of alkali metals (KATO 
and NopaA), A., ii, 895. 

estimation of, by the ‘‘ benzidine 


process,” in the presence of 
chromium (v. KNorRE), A., ii, 
545. 

volumetric estimation of (HOoL- 
LIGER), A., ii, 239. 

and sulphur dioxide, estimation 


of, in the gases of sulphur 
furnaces (PELLET), A., ii, 69. 
estimation of nitric compounds in 
(LEo), A., ii, 71. 
fuming, estimation of sulphur tri- 
oxide in (VERNON), A., ii, 803. 
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Sulphur :— 

Sulphates, acid (D’Ans), A., ii, 125; 

(D’ Ans and FritscHe), A., ii, 127. 

anhydrous (CALCAGNI and MaAn- 
CINI), A., ii, 1064. 

double, influence of substances in 
solution on the crystal-habit of 
(GERHART), A., ii, 276. 

ethereal, the origin of, in the 
organism (SATO), A., ii, 58. 

soluble, estimation of sulphur in 
(ALLEN and JoHNsTON), A., ii, 
650. 

estimation of, as barium sulphate 
(Ruppin), A., ii, 1108. 

volumetric estimation of, by the 
barium chromate method (RoE- 
MER), A., ii, 751. 

Persulphuriec acid, synthesis of 
(D’Ans and Frizprics), A., ii, 
706. 

dynamics of the decomposition of, 
and its salts in aqueous solution 
(GREEN and Masson), T., 2083 ; 
P., 231. 

Persulphates, influence of, on the 
estimation of hydrogen peroxide 
with permanganate (FRIEND), P., 
88 


Dithionic acid and dithionates, estima- 
tion of (BAUBIGNY), A., ii, 69. 
Dithionates, constitution of (Bav- 
BIGNY), A., ii, 497. 
separation and purification of (BAv- 
BIGNY), A., ii, 290. 
Hyposulphites (Binz and Marx), A., 
i, 711, 728. 
Polythionic acids, analysis of (Caso- 
LARI), A., ii, 997. 

Sulphur, detection of small quantities 
of, in inorganic and organic com- 
pounds (DrEvssEn), A., ii, 750. 

apparatus for the estimation of 
(KLEINE), A., ii, 749; (PREUss), 
A., ii, 893. 
estimation of, in iron and steel, appara- 
tus for (PREuss), A., ii, 238, 1109. 
estimation of, in graphite (CIBULKA), 
A., ii, 749 
in molybdenum, tungsten and their 
iron alloys (TRAUTMANN), A., ii, 
543. 
in pyrites (HuyBREcHTs), A., ii, 
544; (ZEHETMAYR), A., ii, 802. 
in alloys of tungsten, molybdenum 
and vanadium with iron (MULLER 
and DrETHELM), A., ii, 1110. 
in soluble sulphates (ALLEN and 
JOHNSTON), A., ii, 650. 
in organic substances (MaRcuUSSON 
and Déscner), A., ii, 548; 
(ScHREIBER), A., ii, 894. 
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Sulphur, estimation of, in coal (Parr, 
WHEELER, and BEROLZHEIMER), A., 
ii, 544. 

used for agriculture, 
(Contin), A., ii, 543. 

Sulphur auratum, estimation of, in 
rubber (FRANK and BIRKNER), A., ii, 
244. 

Sulphur compounds, thermochemical 
investigations of (SVENTOSLAVSKY), 
A., it, 18z. 

Sulphur organic compounds, spontane- 
ously oxidisable with phosphorescence 
(DELEPINE), A., i, 612. 

Sulphuric and sulphurous acids. 
under Sulphur. 

Sun, distribution of the ultimate rays in 
the spectrum of (DE GRAMONT), A., 
ii, 85. 

Superphosphates. See Phos- 
phorus. 

Suprarenal gland, cortex of the (Kawa- 

SHIMA), A., ii, 1088. 

behaviour of the chromaffine substance 
of, in hunger and under influence of 
potassium iodide (VENULET and 
DMITROWSKY), A., ii, 1088. 

Suprarenine. See Adrenaline. 

Surface tension, connexion of, with the 
internal pressure and van der Waals’ 
constants a and b (TRAUBE), A., ii, 
20. 

measurement of (Mactnr), A., ii, 
932. 

and surface energy (MILs and McRag), 
A., ii, 932. 

of aqueous solutions and Laplace’s 
constant (LEwIs), A., ii, 933. 

effect of toxins and anti-toxins on 
(BERTOLINI), A., ii, 987. 

Surface tensions of unsaturated organic 
compounds (GETMAN), A., ii, 832. 

Sweat, occurrence of serine in human 
(EMBDEN and TAcHAD), A., ii, 981. 

Sylvestrene. See d-Carvestrene. 

Synergin, from wheat (PALLADIN), A., 
i, 760. 

Syntheses, asymmetric, by means of 
enzymes (ROSENTHALER), A., i, 
603. 

organic, origin of the use of magnesium 
in (BARBIER), A., ii, 308; (Gric- 
NARD), A., i, 466. 
Systems, disperse, theory for obtaining 
(v. WEIMARN), A., ii, 940. 
condensation methods for the pre- 
paration of (v. WEIMARN), A., ii, 
399. 
classification of (Vv. WEIMARN), A., 
ii, 834. 
crystalline solid solutions as (WEI- 
MARN), A., ii, 696. 


analysis of 


See 


under 
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T. 
Tale, adsorption by (ROHLAND), A., ii, 
615. 


Tallow, Japan, unsaponifiable con- 
stituents of (MATTHES and HEIN7z), 
A., i, 149. 

Tanacetone (8-thujone) and its deriva- 
tives (THomson), T., 1502; P., 177. 
Tannin (CavazzA), A., ii, 233; 

(TRUNKEL), A., i, 704. 

molecular weight of (ILJIN), A., i, 
762. 

constitution of (NIERENSTEIN), A., i, 
265. 

discovery of the optical activity of 
(von LippMANN), A., i, 55. 

action of zinc oxide on (ILJ1N), A., i, 
331. 

fixing and staining, in plant tissues 
(Vinson), A., ii, 744. 
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| 7-Tartaric acid, ammonium hydrogen 


| 
| 


estimation of, in catechu (VAN Dorp | 


and RopEnsBurG), A., ii, 167. 
Tannins (NIERENSTEIN), A., i, 389. 
Tanning processes (V. SCHROEDER), 


salt, preparation of (KiInG), A., i, 
651. 

Tartaric acids, physiological action of 
(KarozaG), A., ii, 434. 

Tartarodi-o-, m-, and p-bromoanildes 
(FRANKLAND and Twiss), T., 157. 
Tartarodi-o-, m-, and p-chloroanilides 
(FRANKLAND and Twiss), T., 159. 
Tartramide, the influence of various 

substituents on the optical activity of 
(FRANKLAND and Twiss), T., 154; 
P.5 Os 
Tartranilide, s-m-dinitro- (TINGLE and 
BuRKE), A., i, 22. 
Tartrates, rotatory dispersion of coloured 
complex (GROSSMANN and Logs), 
A., 1i, 872. 
analysis of (CARLES), A., ii, 758. 
Tartronic acid, methyl ester (FILIPro), 
A., i, 298. 
Tartronodimethylamide (Fiuippo), A., 
i, 298. 


| Tautomerism, mechanism of (T1zARD), 


A., i, 129; (Herzoc and RoseEn- 


BERG), A., ii, 934. 


Tantalites, analysis of (CHESNEAU), A., | 


ii, 161. 


Tantalum, occurrence of, in Western 


Australia (Simpson), A., ii, 1077. 


atomic weight of (BALKE), A., ii, | 


962. 


anodic behaviour of (KUESSNER), A., | 


ii, 927. 
halides of (VAN HAAGEN), A., ii, 619. 
halide bases of (CHAPIN), A., ii, 303. 
thallous fluoride (EPHRAIM 
HEyMAny), A., ii, 38. 
sulphide (Binz and KrrcueEr), A., 
ii, 619. 
Bromotantalum hydroxide, chloride, 
bromide, and iodide (CHAPIN), A., 
ii, 304. 
Tarelaidic acid. See A¢-Elaidic acid. 
Tartaric acid, inertia of crystallisation 
of, from mother liquors (CARLEs), 
A., i, 360. 
rotatory power of, in the presence of 
ammonium molybdate and sodium 
phosphate (MapERNA), A., ii, 915. 
estimation of (Brys), A., ii, 662, 758. 
Tartaric acid, aniline antimony] salt 
(Yvon), A., i, 163. 
aniline arsenyl salt (Yvon), A., i, 
310. 
molybdenum salts (QUINET), A., i, 
218. 
ethyl ester, rotation of (GROSSMANN), 
A., ii, 563. 
d-Tartaric acid, estimation of (KLING), 
A., ii, 359, 


and | 


P., 125 

Tea, estimation of caffeine in’ (Bur- 
MANN), A., ii, 468. 

Teeth, chemical investigation of (Gass- 
MANN), A., ii, 57. 

Tellurium, atomic weight of (MaRck- 

WALD and Foizix), A., ii, 604. 

allotropy of (CoHEN and KR6NER), 
A., ii, 199. 

complexity of (FLINT), A., ii, 845. 

colloidal, preparation of (v. WEIMARN 
and MALJISHEFF), A., ii, 941. 

mutual behaviour of sulphur, and 
(JAEGER), A., ii, 497. 

oxide, heat of formation of, and heat 
of combination of, with sodium 
oxide (MixTER), A., ii, 585. 

Tellurium organic compounds 
(LEDERER), A., 1, 731. 

Tellurium, estimation of, by means of 
silver (PERKINS), A., ii, 659. 

Temperature. See under 
chemistry. 

Tenebrio molitor, larva of, origin of the 
brown pigment in the integument of 
the (GoRTNER), A., ii, 632. 

Tennantite, from Binn, Switzerland 
(Prior), A., ii, 781. 

Tephrosia purpurea, glucoside from 
(CLARKE and BANERJEE), T., 1833; 
P., 213. 

Terephthalic acid, dimenthyl 
(Rupr and MUnrer), A., i, 398. 

Terephthalic anhydride (BucHER and 
SLADE), A., i, 38. 

Ternary system, sodium sulphate—sod- 
ium fluoride—sodium chloride (Wot- 
TERS), A., ii, 775. 


Thermo- 


ester 
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Ternary systems (JANECKE), A., ii, 699. 

critical end-points in (Smits), A.., ii, 
1050. 

Terpene, monocyclic, synthesis of, from 
thymol (HENDERSON and SUTHER- 
LAND), T., 1616; P., 203. 

Terpenes, chemistry of (HENDERSON and 
SUTHERLAND), T., 1616; P., 2038; 
(HenDERSON and Po.LLock), T., 
1620; P., 203. 

synthesis of the (PERKIN), T., 2129; 
P., 97, 249; (LurF and PERKIN), 
T., 2147; P., 249. 

and ethereal oils (WALLACcH), A., i, 569. 

and styrenes, heats of combustion of 
(AuwERs, RorH, and EIsENLOHR), 
A., ii, 586. 
Terpene series, syntheses in (KoMPPA), 
A., i, 51. 
hydrogenation in the (VAvon), A., 
i, 52. 

Terpinene question, the (WALLACH), A., 
i, 569 

a-Terpinene (AUWERS; SEMMLER and 
ScHOSSBERGER), A., i, 53. 

Terpineol, in bergamot oil (Euze), A., i, 
495. 

Terpinolene, preparation of (SEMMLER 
and ScHossBERGER), A., i, 53. 

Testicle, ox, occurrence of chlorine in 
(ToTANI), A., ii, 879. 


Tetany due to ammonia in blood (Jacos- 
son), A., ii, 986. 
Tetra-acetylglucosyringic acid, methyl 


ester (MAUTHNER), A., i, 677. 

Tetra-acetylglucosepyridinium = hydr- 
oxide, bromide, and hydrogen ferro- 
cyanide (FiscHER and Raskk), A., i, 
503. 

Tetra-acetyl. See also under the parent 
Substance. 

Tetra-alkylammonium series, bases of the, 
the double nitrites of mercury and 
(RKAy), P., 172. 

a ae gg i gee 
pyrazine (TuTin), T., 2515. 

BB55-Tetraisobutylacetoacetic acid, 
ethyl ester (FREYLON), A., i, 359. 

2:2:4:4-Tetracarboxydicyclo-011-bucane- 
1:3-diacetic acid, and its esters 
and metallic salts (GUTHZEIT and 
HARTMANN), A., i, 388. 

Tetradecamethylenedicarboxylic acid, 
ethyl ester (BouGAULT), A., i, 297. 

Tetraethylammonium yerchlorate (Hor- 

MANN, Roto, H6BoLD, and METz- 
LER), A., i, 818. 
ferrichloride (ScHoLTz), A., i, 96. 
mercuri-iodide (ZIPKIN), A., i, 303. 

Tetrahydroacenaphthazsothiophendi- 
carboxylic acid, dihydroxy- (HINs- 
BERG), A., i, 335, 


| Tetrahydroberberrubine 
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1:2:3:4-Tetrahydroacridine, salts and 
derivatives of, and 7-bromo-, and 7:9- 
dibromo- (BorscHE, ScHMIDT, 
TIEDTKE, and RorrTsiIEPER), A., i, 
883. 

1:2:3:4-Tetrahydroacridine-5-carboxylic 
acid, and its salts and derivatives, 
and 7-bromo-, and 7:9-dibromo- 
(Borscuz, Scumipt, TIEDTKE, and 
RoTrsiIEPER), A., i, 883. 

Tetrahydroacridine-6-sulphonic acid 
(BorscuEe, ScHMIDT, TIEDTKE, and 
ROTTSIEPER), A., i, 883. 

Tetrahydroatropaldehyde (DARZENs and 
Rost), A., i, 856. 

Tetrahydromesobenzdianthrone, acetyl 
derivative of (PoTSCHIWAUSCHEG), 
A., i, 495. 

Tetrahydroberberine, isomeric ammon- 
ium compounds from (Voss and 
GADAMER), A., i, 4165. 

ethyl hydrogen sulphate, ethyl 
anhydro-base and its derivatives 
(Voss and GADAMER), A., i, 416. 

(FRERICHS), 
A., 1, 501. 

Tetrahydroellagic acid (NIERENSTEIN), 
A., i, 623. 

cis-Tetrahydrofuran-2:5-dicarboxyldi- 
anilide (LE Sueur and Haas), T., 
184, 

cis-Tetrahydrofuran-2:5-dicarboxylic 
acid, its anhydride and ammonium 
salt (Le Surur and Haas), T., 
183. 

Tetrahydroglyoxaline, 2-imino- (ethyl- 
eneguanidine), and its salts (SCHENCK), 
A., i, 100. 

1:2:3:4-Tetrahydronaphthalene, absorp- 
tion spectrum of (LEONARD), T., 1246; 
P., 148. 

Tetrahydro-S8-naphthoic acid, menthyl 
ester (RuPE and MinTer), A., i, 
398. 

Tetrahydro-8-naphthylamine, action of, 
on the body-temperature and circula- 
tion (SACHAROFF), A., ii, 433. 

Tetrahydropapaveroline, physiological 
action of (LAIDLAW), A., ii, 797. 

1:2:3:4-Tetrahydrophenazine, 1-oximino., 
(BorscHE), A., i, 179. 

Tetrahydroquinaldine. See 2-Methyl 
tetrahydroquinoline. 

Tetrahydroquinazoline-2:4-dione, 3- 
ainino- (3-aminobenzoylenecarbamide), 
and its derivatives (KUNCKELL), A., i, 
438. 

Tetrahydroquinoline, derivatives of 
(KUNCKELL), A., i, 429, 635; 
(KUNCKELL and THEOPOLD), A., i, 
506. 

ferrichloride (ScHOLTz), A., 1, 97. 
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Tetrahydroquinoline, 6-bromo-, salts of, 
6-bromo-8-amino-, and its deriva- 
tives, 6-bromo-8-nitro- and _ its 
nitroso-amine, 6:8-dinitro- and tri- 
bromo-, hydrobromide (KUNCKELL), 
A., i, 429 

trinitro- (KUNCKELL), A., i, 636. 

Tetrahydrosantalene (SEMMLER), A., i, 
181. 

Al- and trans-A?-Tetrahydroterephthalic 
acid, any ester of (RurPE and 
MUNTER), A., i, 398. 

Tetrahydrothiophen, preparation of, and 
its methiodide (v. BRauN and Trimp- 
LER), A., i, 275. 

Tetrahydrouric acid, synthesis 
(FRANKLAND), T., 1816; P., 171. 

Tetraketo-2-phenyl-tetrahydro-2:1:3- 
—— (ZINCKE and ScHARFF), 

, i, 141. 

2: : 2’: 4’- and 3:4:2/:4’- -Tetramethoxy- 
benzophenone (‘T'amBorand ScuURcH), 
A., i, 559. 

2:6:2':6’-Tetramethoxybenzophene (Vv. 
BaEYER, AICKELIN, DIEHL, HAL- 
LENSLEBEN, and Hess), A., i, 252. 

1:3:2':3’-, 1:3:2':4’-, and 1 3:3':4’-Tetra- 
methoxybenzylidenecoumaranones 
(Dumonr and Tamsor), A., i, 
579. 

2:6:2’:6’-Tetramethoxydiphenylcarbinol 
(v. BAEYER, AICKELIN, DIEHL, HAL- 
LENSLEBEN, and Hess), A., i, 251. 

mm pp'-Tetramethoxy-2:5-diphenylpyr- 
azine, and its salts (Turin), T., 
2510; P., 244; (TuT1n and Caron), 
T., 2533; P., 245. 

mm'pp'-Tetramethoxy-2:6-diphenylpyr- 
azine and its salts (TuTIN), T., 2511; 
P., 244; (Turin and Caron), T., 
2533 ; P., 245. 

Tetramethoxyphenanthrene and its 
picrate (PscHORR and RETTBERG), A., 
1, 424. 

Tetramethyldiaminobenzhydrol, action 
of hypophosphorous acid on (Fosse), 
A., 1, 451. 

Tetramethyld‘aminobenzhydry phos. 
phinous acid (Foss), A., i, 451. 

Tetramethyldiaminobenzophenone, 
action of magnesium cyclohexyl brom- 
ide on (WAHL and MEYER), A., i, 
134. 

4’:4’’-Tetramethyldiamino-2”’:3’’’-di- 
methoxytriphenylmethane, and its 
hydrochloride (NoELTING), A., i, 177. 

9:9-Tetramethyldiaminodiphenylace- 
naphthenone, and its salts (ZsuFFa), 
A., i, 862. 

4:4’-Tetramethyldiaminodiphenylmeth- 
ane, 2:2’-di-iodo- (MASCARELLI, 
ToscHI and ZAMBONINI), A., i, 831. 


of 
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5-(4’:4’’-)Tetramethyldiaminodiphenyl- 
methyl-3:3-d7s-p-dimethylamino- 
phenyloxindole (REITZENSTEIN and 
BREUNING), A., i, 441. 

5-(4’:4” - )Tetramethyldiaminodiphenyl- 
methylisatin, and its acetyl derivative 


and chloride (REITZENSTEIN and 
BREUNING), A., i, 440. 
4-(or  6-)4’:4’’-Tetramethyldiaminodi- 


phenylmethyl-5-methylisatin, and its 
sodium salt (REITZENSTEIN and 
BREUNING), A., i, 441. 

5-(4’:4’’- )Tetramethyldiaminodiphenyl- 
methyl-7-methylisatin (REITZENSTEIN 
and BREUNING), A., i, 441. 

8-Tetramethyldiaminodiphenylmethyl-1 
naphthoic acid, and its barium salt 
(ZsuFFA), A., i, 862. 

Tetramethyld‘aminodiphenyl-a-naph- 
thylmethane (ZsuFFA), A., i, 862. 

Tetramethyl-a(-diaminohexane, and its 
picrate and methiodide (v. Braun), 
A., i, $21. 

4’:4”-Tetramethyldiamino-2’”’-hydroxy- 
3’’’-methoxytriphenylmethane, and its 


hydrochloride (NoELTING), A., .i, 
177. 

Tetramethylammonium perchlorate 
(HorMANN, Roru, H6soup, and 


METZLER), A., i, 818. 

mercuri-iodide (Z1rK1N), A., i, 303. 

2:4:3’:5’-Tetramethylazobenzene-2- 
hydrazinesulphonic acid, and its salts 
(TROGER and WESTERKAMP), A., i, 
208. 

2:4:5:6-Tetramethyl-1:3:7:9-benztetr- 
azole (BULow and Haas), A., i, 
203. 

Tetramethylcyclobutandione, action of 
ammonia on (WEDEKIND and MILLER), 
A., i, 324. 


Tetramethylcyc/obutanone, imino-, and 


its phenylhydrazone. (WEDEKIND and 


| MILLER), A., i, 324. 
Tetramethylchrysaniline, salts of 
(FiscHER and ScHmiprT), A., i, 702. 


2:4:2’:4’Tetramethyl-1:1’-dianthra- 
quinoyl (ScHott and _  Porscui- 
WAUSCHEG), A., i, 272. 

2:4:2’:4’-Tetramethyldiphenyl-3:3’- and 
5:5’-diphthaloylic acid, and disul- 
phonic acid of the former (ScHOLL, 
LizsE, MICHELSON, and GRUNEWALD), 
A., i, 264. 

Tetramethyl ferrocyanide, and its deriva- 
tives (HARTLEY), T., 1066, 1725; P., 
90, 210. 

Tetramethyl galactoseanilide (IRVINE 
and McNrcott), T., 1454. 

yyee-Tetramethylheptan-5-0l, and _ its 
Yn (HALLER and BAUER), 

i, 300 
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vyee-Tetramethylheptan-5-one (HALLER 
and BAvER), A., i, 300 
£855-Tetramethylhexan-y-ol, and _ its 
phenylurethane (HALLER and BAvER), 
A., i, 220. 
£855-Tetramethylhexan-y-one (HALLER 
and BavEr), A., i, 220. 
Tetramethyl mannoseanilide (IRVINE 
and McNicot1), T., 1452. 
Tetramethylnaphthalene, = absorption 
spectrum of (HomMER and Purvis), 
T., 280; P., 5. 
£855-Tetramethylpentan-y-ol, and _ its 
formyl! derivative and phenylurethane 
(HALLER and BAvER), A., i, 220. 
£835-Tetramethylpentan-y-one (HALLER 
and BAUER), A., i, 220. 
2:4:2’:4’-Tetramethyl-5:5’-phthaloyldi- 
phenyl-3-phthaloylic acid (ScHOLL, 
LizskE, MICHELSON, and GRUNEWALD), 
A., i, 264. 
Tetramethylthiocarbamide (BILLETER), 
A., i, 545. 
Tetramethyluric acid, degradation of 
(Bitz), A., i, 522. 
Tetra-8-naphthylethane, and its oxide 
(SCHMIDLIN and Huser), A., i, 833. 
Tetraphenylacetone (SMEDLEY),  T., 
1491; P., 149. 
aa85-Tetraphenylbutadiene, and its di- 
bromide (STAUDINGER and BucHwITz2), 
A., i, 47. 
ABee-Tetraphenyl-A’-butinen-Se-diol 
(Dupont), A., i, 456. 
1:2:4:5-Tetraphenyl-3:6-dihexylhexa- 
hydro-1:2:4:5-tetrazine (Rassow and 
BAUMANN), A., i, 79. 
Tetraphenyldiglycollyl chloride 
(STOLLE), A., i, 738. 
2:2:5:5-Tetraphenyl-2:5-dihydrofuran 
(Purpiz and Arup), T., 1542; P., 199. 
8-Tetraphenylethane, monochloro-, and 
aB-dichloro- (SCHMIDLIN and Vv. 
EscuHEr), A., i, 369. 
aB-dichloro-, preparation of (FINKEL- 
STEIN), A., i, 469. 
aaB{-Tetraphenylhexa-Acye-triene, and 
its tetrabromide (STAUDINGER and 
Bucnuwitz), A., i, 47. 
Tetrazens (HOFMANN, Hook, and Rotu), 
A., i, 446. 
Tetrazole from azoimide (DIMROTH and 
FesTEr), A., i, 645. 
— 1-hydroxy- (PaLazzo), A., i, 
42. 


Tetrazoles, synthesis of (DimroTH and 
MERZBACHER), A., i, 897. 

Tetrazolylazoacetoacetic acid, ethyl 
ester, and its phenylhydrazone 
(Bitow), A., i, 81. 

4-Tetrazolylazo-1-phenyl-3-methy]-5- 
pyrazolone (BiLow), A., i, 81. 
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Thalictrum order, presence of hydro- 
cyanic acid in the (VAN ITALLIE), A., 
li, 534. 

Thallium, ultra-red line spectrum of 

(PAscHEN), A., ii, 1014. 

relation of, to the alkali metals (Tur- 
TON), A., ii, 127. 

and silver, liquid-crystalline phases of 
the monohalides of (STOLTZENBERG 
and Huts), A., ii, 295. 

Thallium alloys, with mercury, electro- 
chemical investigation of (RICHARDS 
and Witson), A., ii, 384. 

Thallium salts, toxicity of (SwaIn and 
BATEMAN), A., ii, 229. 

Thallium iridichloride and iridochloride 

(DELEPINE), A., ii, 34. 

double fluorides of  univalvent 
(EPHRAIM and HEYMANN), A., ii, 
37. 

manganosomanganic, antimony, tan- 
talum and_ tungsten fluorides 
(EPHRAIM and HEYMANN), A,, ii, 37. 

selenate (GLAUSER), A., ii, 504. 

zinc sulphate and selenate (TUTTON), 
A... 8. 197. 

Thallium, vew reaction for (TANATAR and 
PretroFF), A., ii, 350. 

Thallium electrode. See 
under Electrochemistry. 

Thalloacetylacetone (KuROWSKI), A., i, 
361. 


Electrode 


Thebaine, formation of pyrene from 
(FREUND), A., i, 631. 

Thebenine, constitution of (PscHorR), 
A., i, 423. 

Theobromine and caffeine, comparative 
toxicity of (VELEY and WALLER), A., 
ii, 986. 

Theophylline-8-acetic acid and its ethyl 
ester (FARBENFABRIKEN vVoRM. F, 
BayEr & Co.), A., i, 79. 

Thermal analysis. See Analysis. 

Thermal expansion. See under Thermo- 


chemistry. 
THERMOCHEMISTRY :— 
Thermochemistry, recent investiga- 
tions in (RICHARDS), A., ii, 19. 
Thermochemical investigations of 


organic compounds (SVENTOSLAV- 
sky), A., ii, 187. 
Thermodynamic chemistry, a simple 
system of (WASHBURN), A., ii, 391. 
Thermodynamics of the capillary 
layer (BAKKER), A., ii, 106. 
of standard cells (CoHEN 
Krvyt), A., ii, 178. 
Heat capacity of metals and their 
cémpounds (ScHIMPFF), A.,ii,181. 
conduction of, through rarefied 
gases (Soppy and Brrry), A., ii, 
180. 


and 


li. 1470 


THERMOCHEMISTRY :— 
Heat of chemical reactions, use of, for 
analysis (HowarD), A., ii, 239. 
Thermal expansion of metals, and its 
variation with temperature and 
pressure (GRUNEISEN), A., ii, 824. 
properties of solids and liquids 
(Lussana), A., ii, 589. 
quantities, relationship of (MEYER), 
A., ii, 388. 
Specific heat, measurement of (Mac- 
nus), A., ii, 262. 
low temperatures 
KorEF, and 
Nernst), A., ii, 263 ; (RICHARDS 
' and Jackson), A., ii, 264. 
of‘zases from explosion experiments 
(PIER), A., ii, 1031. 
of solid substances and temperature, 
relation between (MaGNus and 
LINDEMANN), A., ii, 580. 
of metals and its variation with 
temperature and pressure (GRUN- 
EISEN), A., ii, 824. 


at 


(NERNST, | 
LINDEMANN ; | 


of metallic alloys (SAPOSHNIKOFF), | 


A., ii, 182. 
of solutions (MAGrIE), A., ii, 265. 
Heat of coagulation of colloidal solu- 
tions (DoERINCKEL), A., ii, 269. 
Heat of combustion, measurement of 
(WREDE), A., ii, 1038. 
of unsaturated compounds, relation 


between constitutionand (AUWERS | 


and Rorg), A., ii, 485, 585. 

of octanes and xylenes (RICHARDS 
and JESSE), A., ii, 269. 

of terpenesand styrenes (AUWERS, 


RorH, and EIsENLOHR), A., ii,586. | 


Heat of hydration (JoRIssEN), A., ii, 
269, 828. 
Heat of solidification of alloys of lead 
and tin (MazzotrTo), A., ii, 690. 
Heat of solution of metals in acids, 
adiabatic determination of the 
(RicHARDs and Buregss), A., ii, 
391; (RicHARDs, Rowe, and Bur- 
GEss), A., ii, 391. 

Critical temperature. See 
Critical. 

Temperature measurement, optical, of 
polished substances (Vv. WARTEN- 
BERG), A., ii, 268. 

of crystallisation of binary mixtures 
(BAuD and Gay), A., ii, 689. 

influence of, on vital processes 
(KaniITz), A., ii, 316. 

Calorimeter, determination of the 
water value of a (SVENTOSLAV- 
SKY), A., ii, 102. : 

adiabatic, for use with the calori- 
metric bomb (BENEDICT and 
Hiaerns), A., ii, 391. 


under 


| Thiazines (MirTsvclI, 


| 
| 
| 
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THERMOCHEMISTRY :— 
Calorimeter bomb, friction in the 
(RoEsLER), A., ii, 690. 
respiration, control test of (BENE- 
Dict, Ricwz, and Emmgs), A., 
ii, 511. 
Thermo-element, platinum-rhodium 
(SosMAN), A., ii, 681. 
Thermometer for melting-point deter- 
minations (BREDT), A., ii, 261. 
gas, measurements with (Day, Sos- 
MAN, and ALLEN), A., ii, 261; 
(SosMAN), A., ii, 681. 
Thermometers as thermo-regulators 
(GLASER), A., ii, 101. 
Thermostat, electrical (GIBSON and 
Gipson), A., ii, 260. 
Thermodynamics. See under Thermo- 
chemistry. 
Thermo-electric properties. 
Electrochemistry. 
Thermomagnetic properties of elements 
(pu Bors and Honpna), A., ii, 483; 
(HonpaA), A., ii, 686. 
Thermometers and Thermostats. 
under Thermochemistry. 
BEYSCHLAG, and 
MOuLAD), A., i, 337. 
S-Thienylphenazothionium,  dinitro-, 
hydroxide (BARNETT and SMILEs), T., 
373. 
Thioacetylpiperidine (RussELL), T., 954. 
Thioamides (RussELL), T., 953; P., 89. 
Thiobenziminomethyl ether methyl 
hydrogen sulphate (Matsu1), A., i, 
695. 
Thiobenzoylpiperidine (RvussE..), T., 
955. 


See under 


See 


| Thiocamphorimide, and its metallic salts 


(Oppo and MaNNESsSIER), A., i, 399. 
y-Thiocarbamatoacetoacetic acid, a- 
cyano-, ethyl ester (BENARY), A., i, 
581. 
Thiocarbamide, 
rabbits, into ethereal 
(MasupA), A., ii, 637. 
reactions of (SATO), A., ii, 166. 

Thiocarbamides, action of hydrogen 
dioxide on (BARNETT), T., 63. 

Thiocarbimidoacetylphenylsemicarb- 
azide (FRERICHS and FOrsTER), A., 
i, 191. 

Thiocarbonates, action of ammonia and 
amines on (DELEPINE and SCHVING), 
A, 4, 720. 

Thiocyanates, and other salts, molecular 

refraction of (Dixon and TAYLOR), 
Te5 9873 P., 90. 
in tobacco smoke (Téru), A., ii, 165. 


transformation of, in 
sulphates 


| Thiocyanic acid, oxidation of, by salts 


of tervalent metals (BONGIOVANNI), 
A., i, 825. 
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Thiocyano-. See under the parent Sub- 
stance. 

2:2'-Thiodibenzoic acid (2:2’-dicarboxry- 
diphenyl sulphide), and its methyl and 
ethyl esters (MAYER), A., i, 261. 

Thiodiglycollamide-phenyl and -p-tolyl- 
hydrazides (FrRERICHS and FORSTER), 
A., i, 192. 

Thiodiphenylamine, bromo- and 
tetra-chloro- (PAGE and SMILEs), T., 
1118. 

6-Thio-2-ethylthiol-5-methylpyrimidine 
(WHEELER, MCFARLAND, and STOREY), 
A., i, 189. 

Thioglycoll-phenyl and -p-tolylhydra- 
zide (FRERICHS and Forster), A., i, 
192. 

Thioglycols, preparation of (BRAUN), A., 
i, 13. 

“ Thioindigo.”’ 
then. 

o-Thiolbenzoic acid, modifications of 

(HrnsBere), A., i, 260 
derivatives of (MAYER), A., i, 260. 
esterification of, by alcohol (REID), 
A., i, 481. 

Thioibenzoic acid, di-iodo-2-amino- 
(WHEELER and Jouns), A., i, 382. 
6-Thiol-2:4-dimethylbenzoic acid (Fars- 
WERKE VoRM. MEISTER, Lucius, & 

Brinino), A., i, 263. 

Thioldimethylerucic acid, 
(BURCKHARDT), A., ii, 799. 

5-Thiol-1:4-diphenylendo-oxydihydro- 
triazole, disulphide, sodium, and 
benzoyl derivatives (BuscH, REIN- 
HARDT, and Limpacn), A., i, 142. 

6-Thiol-4-ketopenthiophenthiophen-5- 
carboxylic acid, 3-hydroxy-, ethyl 
ester (APITZSCH and KELBER), A., i, 
410. 

2- and 8-Thiolnaphthalene-1-carboxylic 
acids (FARBWERKE VORM. MEISTER, 
Lucius, & Brinn), A., i, 268. 

2-Thiol-5-(or 4-)phenyl-4-(or 5-)ethyl- 
glyoxaline (HILDESHEIMER), A., i, 
891. 


See Bisoxythionaph- 


hydroxy- 


Thiols, formation and decomposition of 
(SABATIER and MaILHeE), A., i, 
536. 

preparation of, from alcohols by cata- 
lysis (SABATIER and MarLue), A., 
i, 456. 

8-Thiol-y-toluic acid (FARBWERKE VORM. 

— Lucius, & BRUNING), A., i, 
63. 

Thionaphthen, 4-chloro-2-hydroxy- 
(BapIscHE ANILIN- & SopA-FaBRIK), 
A., i, 764. 

Thionaphthenquinone-p-dimethylamino- 
2-anil, and its hydrochloride, and 5- 
and 7-chloro- (PUMMERER), A., i, 510. | 
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Thionaphthenquinone- p-phenylamino-2- 
anil, and its hydrate and hydro- 
chloride (PUMMERER), A., i, 511. 

Thioncarbamic acid, propyl ester (DELE- 
PINE and Scuvine), A., i, 721. 

Thionyl chloride. See under Sulphur. 

Thiophen, absorption spectrum 
(Purvis), T., 1648; P., 201. 

Thiophens, preparation of, by the action 
of ammonium sulphide on aliphatic 
aromatic ketones (WILLGERODT and 
ScHo.tTz), A., i, 392. 

Thiophen-2:5-dicarboxylic acid, 3:4-di- 
hydroxy-, ethyl and methyl esters 
(HinsBErec), A., i., 335. 

y-Thiophenoylpentane (FREUND 
FLEISCHER), A., i, 492 

Thiophosphates. See under Phosphorus. 

= acid. See o-Thiolbenzoic 
acid. 

2- and 6-Thiothymine, and salts of 
(WHEELER, McFARLAND, and STOREY), 
A., i, 139. 

Thio-y-toluiminomethyl ether methyl 
hydrogen sulphate (Martsvr), A., i, 
695. 


of 


and 


Thiourazoles, isomeric (BuscH, REIN- 
HARDT, and Limpacu), A., i, 142. 
Thioxanthone, new syntheses of, and 
its derivatives (DAvVis and SMILEs), 
T., 1296; P., 93, 174; (Smrzzs), 

P., 342. 

perchlorate (GOMBERG and Cong), A., 
i, 871. 

4-bromo- (GoMBERG and Cong), A., i, 
871. 

2-chloro-4-nitro-, and  1-chloro-4- 
nitro- (MayEr), A., i, 262. 

hydroxy- (Davis and Smuiss), T., 
1296; P., 174. 

2:4-dinitro- (MAYER), A., i, 262. 
Thioxanthone-4-carboxylic acid, and its 
amide and methyl] ester (MayYER), A., 
i, 261. 
Thorium (v. WARTENBERG), A., ii, 134. 
in the atmosphere (Kurz), A., ii, 476. 
disintegration products of, in the 
atmosphere (Pactni), A., ii, 374. 

amount of, in sedimentary rocks 
(Joy), A., ii, 723, 969. 

radioactivity of halogen and oxy- 
halogen compounds of (CHAUDIER 
and CHAUVENET), A., ii, 174. 

rate of emission of a-particles from 
(GzIcGER and RUTHERFORD), A., 
ii, 917. 

emanation, a-particles expelled from 
the (GEIGER and MARSDEN), A., ii, 
92. 

Thorium salts, preparation of, and puri- 
fication of, by means of the sulphate 
(Korres and HottrKamp), A,, ii, 717, 
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Thorium chloride, compounds of, with 
ammonia (CHAUVENET), A., ii, 872. 
picrate, hippurate and basic chloro- 
acetates (KARL), A., i, 552. 
selenate (WyrRovuBoFF), A., ii, 417. 
sulphate (BARRE), A., ii, 781. 
basic (HAUSER), A., ii, 1075. 
heat of hydration and vapour pres- 
sure of the hydrates of (KoPpPEt), 
A., ii, 691. 
double sulphates and decomposition 
of the normal sulphate by water 
(BARRE), A., ii, 718. 
Thorium, estimation of, in monazite 
(MINGAYE), A., ii, 78; (MEYER and 
SpETER), A., ii, 459. 


Thorium-X, new f-radiation from (HAHN | 


and MEITNER), A., ii, 566. 

dl-Threo-ay5-trihydroxyvaleric acid 
phenylhydrazide of (NerF), A., i, 
713. 


d- and 1J1-Threo-ayd-trihydroxyvaleric 
acids and their salts and derivatives 
(NeErF), A., i, 718. 

d-Threo-ad-dihydroxyvalerolactone 
(NEF), A., i, 713. 

Thrombin (HowE Lt), A., i, 793. 

a-Thujadicarboxylic acid, esters and 
amide of, and ammonium salt of the 
latter (THomson), T., 1512; P., 178. 

Thujene, derivatives of (KoNDAROFF and 
SkworzoFF), A., i, 754. 

Thujone. See Tanacetone. 

Thulium (JAmeEs), A., ii, 412. 

Thymine, preparation of (WHEELER, 
McFaRLAND, and Srorey), A., i, 
138. 

sodium, mercuric, silver, and lead 
salts (Myers), A., i, 344. 
Thymol, bactericidal value of (ScuMrp7), 


A., ii, 882. 
iodide, estimation of (ELvove), A.., ii, 
905. 
p-Thymol (3-hydroxy-1-methyl-4-iso- 


propylbenzene) (GUILLAUMIN), A.,i,375. 
Thymomenthone, dibromo- (BRUNEL), 
A., i, 479. 
Thymomenthonecarboxylic acid (GARD- 
NER, PERKIN, and Waison), P., 137. 
o-Thymotic acid and its silver and 
sodium salts, methyl and ethy] esters, 
and twoisomeric thymotides (SPALLINO 
and PROVENZAL), A., i, 38. 
o-Thymyloxyacetic acid (BEHAL and 
TIFFENEAU), A., i, 375. 
p-Thymyl-3-oxyacetic acid (GuILLAU- 
MIN), A., i, 376. 
<< m iodo- (OswaLp), A., 
i, q 
Thyroid, possible relationship between 
the pituitary and the (Simpson and 
HunTER), A., ii, 428, 
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Thyroid, internal secretion of the (Cart- 
son and WoELFEL), A., ii, 526. 

fat-splitting and oxidising ferments of 
the, and influence of the, on lipo- 
lytic processes of the blood (Juscur- 
SCHENKO), A., ii, 526. 

estimation of iodine in the (SEIDELL), 
A., ii, 69. 

Thyroidectomy, and the ammonia- 
destroying power of the liver (CARL- 
son and JAcosson), A., ii, 324. 

effect of, on immunity in rabbits 
(FsELDsTAD), A., ii, 526. 

and the resistance of rats to morphine 
poisoning (Ops), A., ii, 797. 

Tiglic aldehyde, action of organo- 

magnesium compounds on, and the 

optic behaviour of the products (ABEL- 

MANN), A., i, 454. 

Tin, behaviour of lithium towards 
(MAsInG and TAMMANN), A., ii, 610. 

influence of, on the iron-carbon system 
(GoERENS and ELLINGEN), A.,ii,298. 

electrolytic precipitation of (PAszTor), 
A., ii, 459 

mixed halogen compounds of (AUGER), 
A., ii, 183. 

halogenides, additive compounds of, 
and carbonyl compounds (PFEIFFER, 
HALPERIN, Pros, and ScHWARz- 
KOPF), A., i, 852. 

Tin alloys with antimony, analysis of 
(McCay), A., ii, 1003. 

with lead, constitution and heat con- 

tents of (GUERTLER), A., ii, 126. 
heat of solidification of (MAzzorTTo), 
A., ii, 690. 

with mercury, electro-chemical inves- 
tigation of (RICHARDS and WILSON), 
A., ii, 384. 

Stannic acids, isomerism of (MEcK- 
LENBURGH), A., ii, 41. 

Stannous salts, behaviour of iron 
towards solutions of (THIEL and 
KELLER), A., ii, 962. 

Tin organic compounds (PFEIFFER, 
LEHNHARDT, LUFTENSTEINER, 
PRADE, SCHNURMANN, and TRUus- 
KIER), A., i, 724; (PFEIFFER, 
FRIEDMANN, and REKATE),A.,i,877. 

Tin tetra-p-tolyl (PFEIFFER, LEHN- 
HARDT, LUFTENSTEINER, PRADE, 
SoHNURMANN, and TRUSKIER), A., 
i, 724. 

Tin, estimation of, in white metal by 
electrolysis (SoHURMANN), A., ii, 
1115. 

estimation of, electrolytic, in brass, 
bronze, and other alloys (Sonir- 
MANN and ARNOLD), A., ii, 549. 

estimation of, in presence of antimony 
(SANCHEZ), A., ii, 10038. 


ow 8 


INDEX OF 


Tin, arsenic and antimony, estimation of, 
by means of potassium ferricyanide 
(PALMER), A., ii, 547. 

separation of, from antimony, by dis- 
tillation (PLATo), A., ii, 903. 
Tin group, separation of metals of the 
(CAVEN), P., 176. 

Tissue, muscular, of frogs, influence of 
different substances on the gaseous 
exchange of the surviving (THUN- 
BERG), A., ii, 54, 523. 

extracts made at high temperatures, 
reversed activity of (CoLLINGWooD), 
A., ii, 139. 

Tissues, surviving, formation of carbon 

dioxide in (HANSSEN), A., ii, 55. 

glycolytic processes in the (DE MEYER), 
A., ii, 631. 

the relationship of diastatic efficiency 
to glycogen content in (MacLEay), 
A., ii, 142. 

influence of certain toxins and anti- 
toxins on the oxidising and reducing 
capacities of the (PiTin1), A., ii, 

i. 


animal, analysis of (Kocn), A., ii, 78 ; 
(Koch and Mann; Kocnu and 
Carr; Kocn and Upson), A., 
ii, 79. 
manganese in (BRADLEY), A., ii, 979. 
estimation of sodium iodide in 
(HANzLIk), A., ii, 748. 
animal and vegetable, detection of 
peptolytic enzymes in (ABDER- 
HALDEN), A., ii, 666. 
Titanic acid. See under Titanium. 
Titanium (WEISS and KAlIsER ; 
Hun TER), A., ii, 302. 
spectrum of (Fresic), A., ii, 170. 
effect of pressure on the are spectrum 
of (Rosst), A., ii, 368. 
ozo-salts of (MAzzuCCHELLI and 
PANTANELLI), A., i, 651. 
Titanium minerals, zirconia and erbia 
from (HOFMANN), A., ii, 1073. 
Titanic acid, solution and precipita- 
tion of (BORNEMANN and ScHIR- 
MEISTER), A., ii, 1073. 
estimation of, in ilmenite (ROGER), 
Bs, &, 78. 
reactions for (PIccAaRD), A., i, 67 ; 
(FENTON), A., ii, 244. 
estimation of (GEMMELL), A., ii, 550; 
(BARNEBEY and IsHAM), A., ii, 
901. 
Toads, immunity of, to their own poison 
(FUHNER), A., ii, 1096. 
Tobacco culture, production of nicotine 
in (ScHta@stNe), A., ii, 748. 
Tobacco smoke, cyanogen compounds in 
(TérH), A., ii, 443. 
thiocyanates in (TOrTH), A., ii, 165. 
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(Tolyl compounds, Me=1.) 
Tolane, 4:4’-dichloro-, and its di- and 
tetra-chlorides, and 3:4:3’-4’- tetra- 
chloro-, tetrachloride (KENNER and 
WirTHAM), T., 1960 ; P., 219. 
Tolualdehyde, trimeric (MASCARELLI 
and Russt), A., i, 746. 
m-Tolualdehyde, nitro-w-chloroacetyl- 
amino- (EINHORN and GOTTLER), A., i, 
113. 
p-Tolualdehyde, action of light on, in 
presence of iodine (MASCARELLI and 
Russt), A., i, 746. 
nitro-w-chloroacetylamino- (EINHORN 
and GOTTLER), A., i, 113. 
p-Tolualdehyde-p- bromophenylhydra- 
zone (GRAZIANI), A., i, 778. 
p-Tolualdehyde-S8-naphthylhydrazone 
(PApDoA and GRazIAnt), A., i, 510. 
p-Tolualdehyde-phenyl-o- and m-tolyl- 
hydrazones (PADOA and GRAZIANI), 
A., i, 185. 
p-Tolualdehyde-1:2:4-, 1:3:5, 1:8:4- and 
1:4:5-, xylylhydrazone (Papoa and 
GRAZIANI), A., i, 510, 778. 
m-Toluamide, 6-nitro- (WHEELER and 
HoFFMAN), A., i, 666. 
Tolu/ribromoresazine (HEIDUSCHKA and 
ScHELLER), A., i, 397. 
Toluene, vapour pressure of (BARKER), 
A., ii, 185. 
chlorination of (CoHEN, Dawson, 
BLOcKLEY, and WoopMANSEY), T., 
1623 ; P., 205. 
Toluene, o-bromo-w-nitro- (WISLICENUS 
and FiscHEr), A., i, 621. 
3-iodo-2-nitro-,  2:5-di-iodo-6-nitro-, 
and 2:8:6-tri-iodo- (WHEELER and 
BRAUTLECHT), A., i, 663. 
Toluene, 5-iodo-3-nitro-, 4:5-di-iodo-3- 
nitro-, and 3:4:6-tri-iodo- (WHEELER 
and ScHo.ss), A., i, 668. 
2:8-, 2:5-, and 3:5-di-iodo-, 3:4:5-tri- 
iodo-, and 2-iodo-3-nitro- (WHEELER 
and LippLg), A., i, 18. 
2:3:4:6-tetraiodo- (WHEELER and 
HorrMan), A., i, 663. 
o-nitro-, formation of, from 2:4-di- 
nitrotoluene (KoHN), A., i, 660. 
trinitro-, additive compounds of, with 
arylamines (SupBoRoUGH and 
Baanp), T., 7763 ©... 71 
Toluenes, nitro-, xylenes and toluidines 
freezing mixtures of (FIscHER), A., i, 
309. 
p-Tolueneazoacethydrazide (DIMROTH 
and DE MoNnTMOLLIN), A., i, 899. 
p-Tolueneazodiacetylhydrazine (DIM- 
ROTH and DE MonTMOLLIN), A., i, 899. 
4-Tolueneazo-1:3-diphenyl-5-pyrazol- 
one-2’-carboxylic acid (MICHAELIS 
and Leo), A., i, 516. 


i. 1474 INDEX OF 


(Tolyl compounds, Me=1.) 
8-0-Tolueneazoglutacononic acid, ethyl 
ester, o-tolylhydrazone (HENRICH, 
REICHENBURG, NACHTIGALL, THOMAS, 
and Baum), A., i, 901. 
8-p-Tolueneazoglutacononic acid, ethy] 
ester, p-tolylhydrazone (HENRICH, 
REICHENBURG, NACHTIGALL, THOMAS, 
and Baum), A., i, 901. 
5-p-Tolueneazo-8-hydroxyquinoline, and 
its derivatives (Fox), T., 1341. 
4-Tolueneazo-5-hydroxytriazole-1- 
acetylbenzylidenehydrazide (CuRTIUS 
and CALLAN), A., i, 788. 
4-Tolueneazo-5-hydroxytriazole-1- 
acetylglycinebenzylidenehydrazide 
(CurTius and CALLAN), A., i, 
788. 
p-Toluencéazo-8-naphthylamine (CHAR- 
RIER), A., i, 287. 
5-o-Tolueneazo-1-0-tolyl-6-pyridazone-3- 
carboxylic acid, ethyl ester (HEN- 
RICH, REICHENBURG, NACHTIGALL, 
THomAs, and Baum), A., i, 901. 
1- and 2-p-Toluenesulphonaminoanthra- 
quinones (ULLMANN), A., i, 751. 
p-Toluenesulphonic acid, 2:5-diphenyl- 
a, ester of (FicHTeR and 
ALTER), A., i, 29. 


p-Toluenesulphonmethyl-p-nitroanilide 
(AKTIEN-GESELLSCHAFT FUR ANILIN- 
FABRIKATION), A., i, 727. 
Toluene-w-sulphonyl-p-aminobenzene- 
azo-8-naphthol (MorGan and PIck- 
ARD), T., 57. 
p-Toluenesulphonylaziminotoluene 
(ULLMANN and Gross), A., i, 886. 
p-Toluenesulphonyl bromide, and 3- 
bromo-, chloride (ZINcKE and 
FROHNEBERG), A., i, 315. 
p-Toluenesulphonyl chloride 2-nitro-, 
electrolytic reduction of (FicHTER and 
BERNOULLI), A., i, 20. 
p-Toluenesulphonylmethyl1-3-amino-p- 
toluidide (ULLMANN and Gross), A., 
i, 886. 
p-Toluenesulphonylmethy1-3-nitro-p- 
toluidide (ULLMANN and Gross), A., 
i, 886. 
p-Toluenesulphonylmethy1-3:5-dinitro- 
p-toluidide (ULLMANN and Gross), 
A., i, 886. 
p-Toluenesulphonylmethyl-y-phenylene- 
diamine (AKTIEN-GESELLSCHAFT FUR 
ANILIN-FABRIKATION), A., i, 727. 
p-Toluenesulphonylnaphthastyril (UL1- 
MANN and CassIRER), A., i, 201. 
Toluene-w-sulphonyl-p-nitroaniline 
(MorGAN and Pickarp), T., 56. 
p-Toluenesulphonyl-3-nitro-p-toluidide 
(ULLMANN and Gross), A., i, 
886. 
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(Tolyl compounds, Me=1.) 
p-Toluenesulphony1-3:5-dinitro-p-tolu- 
idide, nitro- (ULLMANN and Gross), 
A., i, 886. 
Toluene-w-sulphonyl-p-phenylenedi- 
amine (MorGAN and PicKArRD), T., 56. 
Toluene-w-sulphonyl-p-phenylenediazo- 
imide (MorGAN and Pickarp), T., 57. 
ee ee ee 
and its hydrochloride (ULLMANN and 
Gross), A., i, 886. 

o-, m-, and p-Toluic acid, menthy] esters 
of (CoHEN and DupteEy), T., 1749. 
m-Toluic acid, 5-iodo-4-amino, and its 

ethyl ester (WHEELER and Horr- 
MAN), A., i, 666. 
p-Toluic acid, p-tolyl ester of (Mas- 
CARELLI and Ruvsst), A., i, 746. 
o- and m-Toluidine, absorption spectra 
of (Purvis), T., 1551. 
0-Toluidine, 5-iodo-6-nitro-, and 3:6-di- 
iodo- (WHEELER and BRAUTLECHT), 
A., i, 663. 
m-Toluidine, 2-iodo-, and its acetyl 
derivative (WHEELER and LIDDLE), 
A, 4, 6. 
4-iodo-, phenylthiocarbamide deriva- 
tive, 5-iodo-, and 4:5-di-iodo-, and 
their acetyl derivatives (WHEELER 
and ScHoxgs), A., i, 663. 
2:4-di-iodo-, and 2:4:6-tri-iodo-, and 
their derivatives (WHEELER and 
HorrMAn), A., i, 662. 
2:6-di-iodo-, and its hydrochloride 
(WHEELER and BRAUTLECHT), A., 
i, 663. 
p-Toluidine, and its condensation pro- 
duct with acetaldehyde, absorption 
spectra of (Purvis), T., 644; P., 56. 
3-iodo-, and its hydrochloride, oxalate, 
and acetyl and benzoyl derivatives 
(WHEELER and LippL), A., i, 17. 
5-iodo-3-nitro- (WHEELER and 
ScHougs), A., i, 663. 
8:5-di-iodo-, acetyl derivative of 
(WHEELER and LippDLB), A., i, 18. 
Toluidines, xylenes and nitrotoluenes 
freezing mixtures of (FISCHER), A., i, 
309. 
o-Toluidine-5-sulphonic acid, 3-chloro- 
(BADIscHE ANILIN- & SopA-FABRIK), 
yy % 9B 
Toluidinobenzoic acid, 
(ZINCKE), A., i, 556. 
7-p-Toluidino-3:6-dimethylphenoxazine, 
and its derivatives (BORNSTEIN), A., i, 
779. 
2-0-(or m-)Toluoylbenzoic acid, 3:6- 
dichloro-3’-(or 2’-)hydroxy-, and 3:6- 
dichloro-5’-(or 6’-)hydroxy, its sodium 
salt and its monobromo-derivative 
(WALSH and WEIzMANN), T., 689. 


3:5-dinitro- 


INDEX OF SUBJECTS. 


(Tolyl compounds, Me=1.) 
2’-Toluoyldiphenyl sulphide, 2:4-dinitro- 
(MAYER), A., i, 262. 

Toluquinolbenzein (2:7-dihydrory-3:6- 
dimethyl-9-phenylxanthen-9-ol), and its 
derivatives (KEHRMANN and SILzER), 
A., i, 408. 

Toluquinolphthalein, and its derivatives 
(KEHRMANN and Sizer), A., i, 407. 
o-Toluquinoneimine, amino-, nitrate 

(PiccarD), A., i, 66. 

Toluresazine (HEIDUSCHKA and SCHEL- 
LER), A., i, 397. 
m-Tolyl ether, di- 

(Cook), A., i, 731. 
p-Tolyl methyl ether, 6-chloro-3-amino-, 
and its acetyl derivative and 3:6- 
dichloro- (DE VrRIEs), A., i, 29. 
sulphide dibromide and sulphoxide, 
2-bromo-, sulphide, sulphide di- 
sulphoxide and _sul- 
phone, 2:5-dibromo-, sulphide, 
sulphide dibromide, and sul- 
phoxide (ZINckE and FRoHNE- 
BERG), A., i, 315. 
p-Tolyl disulphide, 2-amino-, and its 
sulphate and acetyl derivative 
(FICHTER and BERNOULLI), A., i, 21. 
trisulphide (HotmMBERG), A., i, 165. 
m-Tolylacetonitrile, p-amino-, and its 
salts, p-hydroxy-, and _ p-nitro- 
(BARGER and Ewrns), T., 2256. 
4-p-Tolylamino-1-anthrapyrimidone 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 445. 

Tolyl-5-arsenious oxide, 2-amino- 
(FARBWERKE VoRM. MEISTER, Lucrus, 
& Brunine), A., i, 84. 

Tolyl-5-arsinic acid, 4-amino- (BENDA), 
A., i, 148. 

2- and 3-Tolylarsinic acids, 4-amino-, 
and sodium salt of the latter (FARB- 
WERKE VORM. MEISTER, LUCIUS, 
& Brunina), A., i, 581. 

p-Tolyazoimide (DImMRoOTH and PFISTER), 
A., i, 904. 

p-Tolylbenzylsulphone (v. MEYER), A., 
i, 316. 

p-Tolyl butyl and isobutyl ketones 
(WILLGERODT and HAMBRECHT), A., 
1, 118. 

p-Tolyl-butyric and isobutyric acids, and 
their amides (WILLGERODT and Ham- 
BRECHT), A., i, 118. 

p-Tolylearbamide, 3-iodo- 
and Lipps), A., i, 17. 

P-Tolyl ¢richloromethy] sulphide, and 2- 
bromo- (ZINCKE and FROHNEBERG), 
A., i, 815. 

0-Tolyl-1:3-dichlorophenyliodonium 
hydroxide and its salts (WILLGERODT 
and BOLLERT), A., i, 828. 


and _ tetrabromo- 


bromide, 


(WHEELER 
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(Tolyl compounds, Me=1.) 


p-Tolyldimethylearbinol (SMIRNOFF), 
&., i, 104. 
Tolyldimethylcarbinol, o-hydroxy- 


(GUILLAUMIN), A., i, 477. 
1-0-Tolyl-3:4-dimethylpyrazole, 5-chloro- 
and its methiodide (MICHAELIS and 
Lko), A., i, 514. 
1-0-Tolyl-3:4-dimethy1-5-pyrazolone 
(MICHAELIs and Lzo), A., i, 514. 
Tolylenediamine poisoning (JOANNOVICS 
and Pick), A., ii, 435. 
p-Tolylethylallylearbinol (GRISHKE- 
WITScH-TROCHIMOWSKY), A., i, 108. 
B-m-Tolylethylamine, 4-hydroxy-, and its 
derivatives (BARGER and Ewrns), T., 
2257; P., 248. 
d- and Jl-a-p-Tolylethylamine (STEN- 
BERG), A., i, 241. 
p-Tolylethylsulphone (v. MrvER), A., i, 
316. 


9-m-Tolylfluorene, p-hydroxy-, and its 
acetate (BIsTRzYCKI and v. WEBER), 
A., i, 748. 
9-m-Tolylfluorene-9-carboxylic acid, p- 
hydroxy-, and lactones of o- and 6’- 
hydroxy- (BIstRzYcKI and v. WEBER), 
A., i, 743. 
9-p(?)-Tolylfiluorene-9-carboxylic acid, 
o-hydroxy-, lactone of (BISTRZYCKI 
and v. WEBER), A., i, 743. 
o-Tolylglycine-5-arsinic acid (FARB- 
WERKE VORM. MEISTER, LucIUs, & 
Brunino), A., i, 84. 
o-Tolylhydrazinomethylenemalonic acid, 
ethyl ester (MICHAELIS and ZIESEL), 
A., i, 518. 
p-Tolylhydrazonemesoxalylbishydr- 
azonetoluene-p-azoacetoacetic acid, 
ethyl ester (BULOW and BozENHARDT), 
A., i, 206. 
4% [eee acid (Wo LF), A., 
i, 735 
p-Tolylimino-p-chlorophenyl-p-chloro- 
styrylmethane, isomeric forms of, and 
their picrates and hydrochlorides 
(STRAUS and ACKERMANN), A., i, 242. 
o-, m-, and p-Tolylmenthylbenzamidines, 
and their hydrochlorides and platini- 
chlorides (COHEN and MARSHALL), T., 
331. 
Tolyl-4-mercaptan sulphate, 2-amino- 
(FICHTER and BERNOULLI), A., i, 21. 
s-p-Tolylmethoxymethylthiocarbamide 
(JOHNSON and GuEstT), A., i, 730. 
1-0-Tolyl-3-methylpyrazole,  4-bromo- 
(MIcHAELIS and KAprin@), A., i, 516. 
p-Tolylmethylsulphone (v. MEYER), A., 
i, 316. 
1-p-Tolyl-5-methyl1-1:2:3:4-tetrazole 
(DimRoTH and DE MONTMOLLIN), A., 
i, 899. 
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(Tolyl compounds, Me=1.) 
2-p-Tolylnaphthatriazole (CHARRIER), 
eA 
8-p-Tolyl-8-naphthaisotriazoles (Mor- 
GAN and BRAMLEY), P., 151. 
p-Tolyl-8-naphthylamine, thio- (ACKER- 
MANN), A., i, 728. 
p-Tolyl-1:2-naphthylenediazoimines. See 
3-p-Toly1-8-naphthaizsotriazoles. 
p-Tolyl-a-naphthylmethylcarbinol 
(SCHURAKOVSKY), A., i, 169. 

a-o- and p-Tolyloxypropane, -y-chloro-8- 
hydroxy-, and their phenylurethanes 
(Boyp and MARLE), T., 1790; P., 208. 

p-Tolylpropyl- and iso-propylearbinols 
(GRISHKEWITSCH-TROCHIMOWSKY), 
A., i, 109. 

pfolyl propyl ketone, and its phenyl- 
hydrazone (WILLGERODT and Ham- 
BRECHT), A., i, 118. 

1-0-Tolylpyrazole, 5-chloro- (MICHAELIS 
and ZIESEL), A., i, 513. 

1-0-Tolyl-4-pyrazolone (MICHAELIS and 
ZIESEL), A., i, 513. 

p-Tolylpyruvie acid, w8-dicyano-, ethyl 
ester and derivatives (WISLICENUS 
and PENNDORF), A., i, 560. 

p-Tolylquinoxanthenol, chloride hydro- 
chloride (GOMBERG and Cong), A.,i, 56. 

p-Tolylsulphone-p-tolylsulphoxyethane 
(FromM and Razziss), A., i, 554. 

9-p-Tolylsulphonylcarbazole (CASSELLA 
& Co.), A., i, 775. 

o-Tolylsulphoxidoacetic acid, p-chloro- 
(FARBENWERKE VORM. MAEISTER, 
Lucius, & BruninG), A., i, 379. 

1-p-Tolyl-1:2:3:4-tetrazole (DIMROTH 
and DE MonTMOLLIN), A., i, 898. 

5-o- and p-Tolyl-8-m- and a-m-tolyl- 
thiosemicarbazides, and their a-m- 
nitrobenzylidene derivative (BuscH 
and REINHARDT), A., i, 76. 

p-Tolylvaleric and isovaleric acids, and 
their amides (WILLGERODT and HAm- 
BRECHT), A., i, 118. 

p-Tolylxanthenol, and its chloride and 
peroxide (GoMBERG and Cong), A., i, 
56 


p-Tolyl-p-xylyloxamide (Surpa), A., i, 
665. 


Tomatoes, colouring matter of (WILL- 
STATTER and EscHEr), A., i, 330. 

Tortoise, gas exchange in the lungs of 

(Kroeu), A., ii, 512. 
heart. See under Heart. 
liver. See under Liver. 

Toxic action of dissolved substances, 
kinetics of (PAUL, BIRSTEIN, and 
Reuss), A., ii, 1098, 1099. 

Toxicity of salts towards green leaves 
(MAQUENNE and Dermoussy), A., ii, 
801. 
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Toxins and anti-toxins, effect of, on 
surface-tension (BERTOLINI), A.,, ii, 
987. 

and antitoxins, influence of, on the 
oxidising and reducing capabilities 
of the tissues (PiTrn1). A., ii, 631. 

Toxolecithides (MorRGENROTH and 
Kaya), A., ii, 641. 

Transandine tunnel, radioactivity of the 
rocks of the (FLETCHER), A., ii, 677. 
Transport numbers. See under Electro- 

chemistry. 
3:4:a-Triacetoxyacetophenone 
(VoswIncKEL), A., i, 48. 

Triaeetylgallic acid, action of alcoholic 
ammonia on (NIERENSTEIN), A.,i, 487. 

Trialkylacetophenones, and their decom- 
position by sodamide (VoLMAR), A., 
i, 393. 

action of organo-magnesium derivatives 
on (Lucas), A., i, 378. 

Triamylamine ferrichloride (ScHoLTz), 
A., i, 96. 

Tri-p-anisylamine, ¢ribromide and ¢ri- 
bromo- (WIELAND and WECKER), A., 
i, 248. 

Tri-p-anisylearbinel, chloride hydro- 
chloride (GoMBERG and Cong), A., 
i, 58. 

p-Triazenobenzoic acid, ethyl ester and 
its derivatives (DIMROTH and PFISTER), 
A., i, 904. 

Triazens (DIMROTH and PFISTER), A., 
i, 904. 

w-Triazogallacetophenone (BARGER and 
Ewrns), T., 2260. 

Triazo-group (ForsTER and MULuLER), 
T., 126, 1056; P., 4, 112; (Forster 
and Jupp), T., 254 ; P., 28 ; (ForsTER 
and NEwMaAn), T., 13860, 2570; P., 
197, 322. 

Triazoacetophenone, and its derivatives 
(Forster and MULLER), T., 140. 

p-Triazobenzaldehydephenylhydrazone 
(ForsTER and Jupp), T., 260. 

p-Triazobenz-anti-and syn-aldoximes and 
methyl ether and benzoyl derivative 
of the former (ForsTER and Jupp), T., 
Su: F., 3... 

o-Triazobenzonitrile 
Jupp), T., 262. 

p-Triazobenzylidene-p-aminophenol 
(Forster and Jupp), T., 260; P., 28. 

a-Triazoethane, 8-bromo-, 8-chlore-, and 
B-iodo-. See Triazoethyl bromide, 
chloride and iodide. 

Triazoethyl bromide, chloride and iodide 
(ForsTER and NEwMan), T., 2576; 
P., 922. 

a-Triazoethylacetoacetic acid, ethyl 
ester and its semicarbazone (FoRsTER 
and Newman), T. 13865; P., 197. 


(FoRSTER and 
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8-Triazoethyl ether (ForsTER and NEw- 
MAN), T., 2579 ; P., 322. 

Triazoethylene (vinylazoimide), prepara- 
tion of, and its dibromide (ForsTER 
and Newman), T., 2574; P., 
322. 

Triazole from azoimide (DimMRoTH and 
FrstEr), A., i, 645. 

1:2:3-Triazole, synthesis of derivatives 

of (OLIVERI-MANDALA and Cop- 
POLA), A., i, 593. 
5-hydroxy-, derivatives of (CurTIUS 
and BockMUHL), A., i, 786. 
1:2:4-Triazole, diazo-derivatives of (MAN- 
cHoT), A., i, 442. 
1:2:3-Triazole-1-acetic acid, 5-hydroxy-, 
hydrazonium salt of (Currius and 
WELDE), A., i, 787. 
1:2:3-Triazole-1-acetylglycinehydrazide, 
5-hydroxy-, and its salts and ben- 
zylidene derivative (Currius and 
CALLAN), A., i, 788. 

1:2:3-Triazole-1-acetylhydrazide, 5- 
hydroxy-, and its salts and derivatives 
(CurtTius and WELDE), A., i, 787. 

1:2:8-Triazole-4-carboxylic acid, 5-hydr- 
oxy-, ethyl ester and amide (DIMROTH, 
AICKELIN, BRAHN, FEsTER, and 
MERCELE), A., i, 518. 

1-(2’:4’:5’-) Triazoly1-2:5-dimethylpyr- 
role-3:4-dicarboxylic acid, ethyl ester 
(BuLow and Haas), A., i, 80. 

a-Triazomethylacetoacetic acid, methyl 
and ethyl esters, and semicarbazone of 
the latter (ForsrER and NEWMAN), 
T., 1863 ; P., 197. 

Triazomethylcarbamide (ForsTER and 
MiuiEr), T., 1065; P., 113. 

Triazomethylearbimide (ForsTER and 
Mier), T., 1061; P., 112. 

1:3-Triazo-7:0’-pyrimidine. See 1:3:7:9- 
Benztetrazole. 

Tribenzoylphloroglucinol, dimethyl and 
diethy! ethers (FiscHER), A., i, 249. 

Tribenzylstannic hydroxide, and bromide 
(PFEIFFER, LEHNHARDT, LUFTEN- 
STEINER, PRADE, SCHNURMANN, and 
TRUSKIER), A., i, 724. 

Triboluminescence (VERNADSKY), A., ii, 
1018; (v. OsTROMISSLENSKY ; LIN- 
DENER), A., ii, 1019. 

Tributylamine ferrichloride (ScHoLTz), 
A., i, 96. 

‘‘ Trisec-butylic alcohol,” and the corre- 
ees ketone with its semicarbazone 
(GUERBET), A., i, 149. 

Tricamphorylstibine chloride (MorGAN, 
MICKLETHWAIT, and WuitTsy), T., 
35. 

Tricarballylic acid, ethyl ester, conden- 
sation of, with ethyl oxalate (GAULT), 
A., i, 487. 
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3:4:5-Tricarboxypyrazoline-5-acetic 
acid, ethyl ester amide-imide, and its 
oximino-derivative (DARAPSKY), A., 
i, 436. 

Tricyclenecarboxylic acid. See Dehydro- 
camphenylic acid. 

Tridecylaniline, and its derivatives (LE 
SvEuR), ‘I’., 2440; P., 290. 

Tridiphenylmethyl. See Triphenyltri- 
phenylmethy]. 

Triethylamine, oxidation of (JUAN), A., 

i, 98. 
ferrichloride (ScHoLTz), A., i, 96. 
Triethylammonium iridi-chloride and 
bromide (GuTBIER and Riss), A., i, 
97. 
platinibromide (GuTBIER and BAURIE- 
DEL), A., i, 12. 

Trifolianol and its acetyl derivative 
(PowER and Sa.tway), T., 249; P., 
20. 

x (PowER and SALway), T., 239 ; 

.» 20. 

tsoTrifolin (PowER and SALway), T., 
244; P., 20. 

Trifolitin and its acetyl derivative 
(Power and Sa.tway), T., 240; P., 
20 


Trifolium incarnatum, constituents of 
the flowers of (RogERsON), T., 1004; 
Pi 50d 

Trifolium pratense (clover) flowers, the 
constituents of (PowER and SALWAY), 
‘Tg meas PB... 20. 

1:2:3-Triketocyclohexanetriphenylhydr- 
azone (BorscHE), A., i, 178. 

Triketohydrindene, hydrate, and its de- 
rivatives (RUHEMANN), T., 1446, 2025 ; 
P., 196, 235. 

8:4:5-Triketo-1-methylcyclohexanetri- 
oe acceaaiae (BorscHE), A., i, 
179. 


acid, dichloromono- 
and KrrM- 


Trimercuriacetic 
hydroxy- (Hormann 
REUTHER), A., i, 17. 

2:4:5-Trimethoxyacetophenone (REIG- 
RODSKI and TAmBoR), A., i, 578. 

2:3:4-Trimethoxybenzaldehyde (BARGER 
and Ewrns), T., 2258. 

1:2:5-Trimethoxybenzene, 4-bromo-, and 
dibromo- (FABINYL and Sz&x1), A., i, 
838. 

2’:4:4’-Trimethoxybenzophenone (TAm- 
BoR and Scuwrcw), A., i, 559. 

2:4:5-Trimethoxy benzoylacetophenone 
(REIGRODSKI and Tampor), A., i, 
578. 

2’:4':5’-Trimethoxy-1-benzoylcoumarone 
(REIGRODSKI and TAMBOR), A., i, 
579. 

1:3:5-Trimethoxy-1-bromoacetylbenzene 
(Dumont and Tamsor), A., i, 579. 
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2:4:5-Trimethoxychalkone, and its di- 
bromide (REIGRoDsKI and TAMBOR), 
A., i, 578. 
2’-hydroxy-, and its derivatives (REIG- 
RODSKI and TAmBor), A., i, 578. 

5:3':4’ -Trimethoxy-2-cinnamoylphenoxy- 
acetic acid and its ethyl ester (ABE- 
LIN and Vv. KosTANECK1), a & 
631. 

Trimethoxyphenanthrene, and its picrate, 
amino-, and its hydrochloride, and 
hydroxy- (PscHorr and RETTBERG), 
A., i, 424 

Trimethoxyphenanthrenecarboxylic 
acid, ethyl and methy] esters, and de- 
rivatives (PscHORR and RETTBERG), 
A., i, 424. 

2:4:6- “Trimethoxypheny1 3:4-dimethoxy- 
styryl ketone, synthesis of (Turin and 
Caton), T., 2067; P. 223. 

3:4:5- -Trimethoxyphenyl methyl ketone, 
and its derivatives (MAUTHNER), A., 
i, 681. 

2:8:4-Trimethoxy-8-phenylpropionic 
acid, and its ethyl ester (BARGER and 
Ewrns), T., 2259. 

2:3:4-Trimethoxy-8-phenylpropiony]- 
hydrazide, hydrochloride (BARGER and 
Ewrns), T., 2260. 

5:3':4’- -Trimethoxy- 2- “on ae mae ag 
(ABELIN and v. KosTaNEck!), A., i, 
631. 

2:4:5-Trimethoxytoluene (Lurr, PERKIN, 
and Rosrnson), T., 1137 ; P., 133. 

Trimethylacetylpyruvic acid, ‘and its 
ethyl ester and copper salt (Cov- 
TURIER), A., i, 362. 

Trimethylamine, alleged occurrence of, 

in urine (ERDMANN), A., ii, 792. 


INDEX OF 


platinichloride and periodide, and their | 


use in the separation of, from di- 
methylamine (BERTHEAUME), A., i, 
365. 

Trimethylamine oxide, perchlorate (Hor- 
MANN, Rotu, HéBoLp and METzLER), 
A., i, 818. 

y-Trimethylamino-8-hydroxy butyric 
acid, synthesis of, and its ethyl] ester 
and other derivatives (ENGELAND ; 
Routett), A., i, 824. 

Trimethylammonium perchlorate (Hor- 

MANN, RoTH, HoBoLD, and METZLER), 


A., i, 818. 

iridi-chloride and bromide (GUTBIER 
and Rrgss), A., i, 97. 

ey ee (GuTBieR and BAvRIE- 
DEL), A., i, 12. 

Trimethylam nylammonium, e-benzoy]- 
amino-iodi and _ platinichloride 
‘(v. Braun), A., i, 820. 


4:5:8-Trimethy]-1:2:3:7:9-benzpentazole 
(BiLow), A., i, 81. 


SUBJECTS. 


2:4:6-Trimethyl-1:3:7:9-benztetrazole 
(BitLow and Haas), A., i, 203. 

4:5:6-Trimethyl-1:3:7:9-benztetrazole 
(BULow and Haas), A., i, 80. 

2:4:6-Trimethylbenzyl bromide (CARRE), 
A., i, 620. 

Trimethylbromoethyl verchlorate (Hor- 
MANN, RotH, H6Boup, and METZLER), 
A., i, 818. 

1:2:2-Trimethyl-3-isobutyrylcyclopen- 
tane-l-carboxylic acid, methyl ester 
(SHIBATA), T., 1244; P., 142. 

1:3:7-Trimethyleaffolide(B1LTz), A.,i,522, 

Trimethylearbinol, cryoscopic, ebullio- 
scopic, and association constants of 
(ATKINS), P., 342. 

1:3:5-Trimethylearbonatobenzene 
(FiscHER), A., i, 248. 

Trimethylchloroethylammonium  auri- 
chloride (KAUFFMAN and VORLANDER), 
A., i, 822. 

3:4:7-Trimethylcoumarin, 6-amino-, and 
6-nitro- (CLAYTON), T., 1353. 


4:6:7-Trimethylcoumarin, 6-amino- 
(CLayton), T., 1353. 
8-nitro-, and 3:5:8-trinitro- (CLay- 


TON), T., 1399. 
4:6:8-Trimethyleoumarin, 5-amino-5:7- 
diamino-, 5-hydroxy-, 5-nitro-, 5:7- 
dinitro-, and 3:5:7-trinitro-(CLAYTON), 
T., 1354, 1400, 1408. 
5:6:8-Trimethylcoumarin, 
(CLaytTon), T., 1353. 
7-nitro- (CLAYTON), T., 1400. 
Trimethylene-bis-(phenyldimethylam- 
monium iodide) (WEDEKIND and 
WEDEKIND), A., i, 835. 
Trimethylene-bis (phenylmethylethy]- 
ammonium iodide), two isomerides and 
their derivatives (WEDEKIND and 
WEDEKIND), A., i, 834. 
2:3-Trimethylenecinchonic acid 
(BorscHE, ewe TIEDTKE, and 
RorTsIEPER), A , i, 884, 
peri- ‘Trimethylenenaphthalene, and its 
picrate (LANGSTEIN), A., i, 727. 
peri-Trimethylenenaphthalic acid, and 
its anhydride (LANGSTEIN), A., i, 727. 
Trimethylenepyrrole, derivatives of 
(GHIGLIENO), A., i, 427, 505. 
2:3-Trimethylenequinoline, and its salts 
(BorscHE, SCHMIDT, TIEDTKE, and 
RotTsIEPER), A., i, 884. 
Trimethylethylammonium perchlorate 
(HorMANN, Rotu, HO6soup, and 
MerzueEr), A., i, 818. 
auri- and platinichlorides (RoLLETT), 
A., i, 824. 
Trimethylfructosemonoacetone (IRVINE 
and GARRETT), T., 1283. 
2:4:5-Trimethylglyoxaline, - 1-iodo- 
(PAULY), A., 1, 639. 


7-amino- 
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Trimethylguanidine, and its aurichloride 
and platinichloride (ScHENCK), A., i, 
99. 

1:1:3-Trimethylcyclohexane, 3-bromo- 
(CRossLEY and GILLING), T., 2220. 

885-Trimethylhexan-7y-ol, and its “9 i 
urethane (HALLER and BaveEr), A., 
i, 220. 

BB8- -Trimethylhexan-y-ol, and its weet 
urethane (HALLER and BAvER), A 
300. 

1:1:3-Trimethylcyclohexan-8-0l (CRross- 


«31, 


LEY and Giuuine), T., 2220; P., 
252. 
Bp5- ow est one (HALLER 


and BavER), A., i, 220. 


B85- -Trimethylhexan-y-one (HALLER and | 


BAvER), A., i, 300. 
Aye-Trimethylhexan-fye-triol (RICHARD 
and Lane.als), A., i, 456. 
1:1:3-Trimethylcyclohexene. 
Geraniolene. 
1;3:3-Trimethyl-A!-cyclohexen-6-0l, and 
its acetate (BoUGAULT), A., i, 254. 
eee 
(AUWERS and Peters), A., i, 826. 
y-Trimethyl-8- ‘odoenpbaipdinnaian 
See dl-isoCarnitine. 
4:5:7-Trimethylisatin, and its phenyl- 
hydrazone (HELLER and ASCHKENAS]), 
A., i, 739. 
8-Trimethyl-a-lactobetaine, and its salts 
and derivatives (RoLLETT), A., i, 
658. 
1:1:3-Trimethyl-2-methylene-8-naphth- 
indoline, and its iodide (ZANGERLE), 
A., i, 481. 
1;3:3-Trimethyl-2-methylene-a-naphth- 
indoline, and its picrate, iodide, ferri- 
and platini-chlorides (ZANGERLE), A., 
i, 430. 
1:3:3-Trimethyl-2-methylene-88- 
naphthindoline, and its 
(ZANGERLE), A., i, 481. 
Trimethyl-y-methylsulphonepropyl- 
ammonium iodide (SCHNEIDER), A., i, 
660. 


See cyclo- 


iodide 


885-Trimethylpentan-y-0l, and its 
phenylurethane (HALLER and 
BAUER), A., i, 220. 


1:2:8- ie oy (NovEsand 
KYRIAKIDEsS), A " 

2:2:3-Trimethyl- pianists 3- 
dicarboxylic acid (Komppa), A., i, 51. 

Trimethylpropylammonium, y- and B- 
hydroxy-, chlorides, (a- and B-homo- 
choline) hydroxides, and _ other 
salts (MALENGREAU and LEBAILLY), 
A., i, 545. 

1:2:3-Trimethylpyrazole, 2:5-imino- 
(1-methyliminopyrine), and its salts 
(MIcHAELIs and Lacuwirz), A.,i,642. 
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2:4:6-Trimethylpyridine, absorption 
spectrum of the vapour of (PURVIS), 
T.,90u 

Trimethy! rhamnoseaniiide (IRVINE and 
MoNicotz), T., 1455. 

1:3:7-Trimethyluric acid, degradation of 
(Biitz and Kreps), A., i, 5238. 

Tri-a-naphthylearbamic acid, glyceryl 
ester (NEUBERG and HIRSCHBERG), 
A., i, 694. 

Tri-p-oxybenzoyl-p-oxybenzoic acid 
(FISCHER and FREUDENBERG), A., i, 
266. 

Trioxymethylene, reaction of, with 
magnesium mesityl bromide (CARRE), 
A., i, 620. 


Triphenylacetaldehyde (ScHMIDLIN), 
A., i, 368. 

Triphenylacetic acid, silver salt 
(ScHMIDLIN), A., i, 368. 


Triphenylacetic anhydride (SCHMIDLIN), 
A., i, 368 

Triphenylacraldehyde (STAUDINGER and 
Bucuwitz), A., i, 47. 

Triphenylamine, molecular weight of 

(PRzyYLuUSKA), A., i, 106. 

perchlorate, and hemiperchlorate 
(HoFrMANN, METZLER, and H6BOoLD), 
A., i, 370. 

Triphenylarsenic oxide, ¢riacetylamino- 
(EHRLICH, BERTHEIM, and SCHMITZ), 
A., i, 452. 

Triphenylarsine, ¢riamino-, and its ¢ri- 
acetate (EHRLICH, BERTHEIM, and 
ScumitTz), A., i, 452. 

aa5-Triphenylbutadiene, and its bromo- 
derivative (STAUDINGER and Bucn- 
witz), A., i, 47. 

1:3:4-Triphenyl-6-ter?. -butyldihydro- 
pyridazine (Boon), T., 1259; P., 94. 

1:4:5-Triphenyl-2-ée7t. -butylpyrrole 
(Boon), T., 1260. 

Triphenylbutyrolactone (PuRDIE and 
Arup), T., 1543; P., 199. 

Triphenylearbinol, action of hypophos- 

phorous acid on (Fossk), A., i, 451. 
derivatives of (v. BAEYER, AICKELIN, 
DIEHL, HALLENSLEBEN, and H&ss) 
A., i, 249. 
2:4- and 2:5-dihydroxy (v. BAEYER 
AICKELIN, DigHL, HALLENSLEBEN, 


and Hess), A., i, 249. 
Triphenylcarbinyl, 2:5-dihydroxy- 
chloride (v. BAEYER, AICKELIN 


DIEHL, HALLENSLEBEN, and HEss) 
A., i, 249. 

Tri-a-phenyldi-A- ne 
(Hanrzscu and MryeEr), A., i, 239. 
aBf-Triphenylethane, /-a8-dihydrdxy 

(McKeEnziz and WREn), T., 480. 
— (RicHARDs), ? 
978. 
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Triphenylmethane (Straus, AcKER- 
MANN, and Lutz), A., i, 119. 
derivatives of (KEHRMANN), A., i, 
406. 
and distyryl ketone (Straus, Lurz, 
and Hissy), A., i, 563 ; (StRAUs, 
KRIER, and Lurz), A , i, 565. 
Triphenylmethane colouring matters, 
formation of, from di-o- substituted 
benzaldehydes (ANILINFARBEN & 
EXTRAKT-FABRIKEN vorM. J. R. 
Geriey), A., i, 175. 
compounds of, with the indigotin 
group (REITZENSTEIN and BREUN- 
ING), A., i, 439. 
Triphenylmethyl (GomBeEre and Conz), 
A., 1, 55, 869. 
analogues of, in the diphenyl series 
(SCHLENK, WEICKEL, and HERZEN- 
STEIN), A., i, 236. 
Triphenylmethyl bromide, my ed 
of (HANTzZscH and Meyer), A 
238. 
perchlorates (HOFMANN and KIRM- 
REUTHER), A., i, 105. 
Se re OT EET (BuscH 
and FLEISCHMANN), A., i, 729. 
er ethyl ketone (ScHMID- 
LIN), A., i, 368. 


mp 1, 


Triphenylmethylphosphinous acid | 
(FossE), A., i, 292, 451. 

Triphenylmethylpyridinium bromide 
(HantzscuH and Mryer), A,, i, 238. 


1:2:3-Triphenyl-a- and -8-naphthindoles 
(RicHaARDs), T., 979. 
Triphenylpropylene 
CHIEFF!), A., i, 42. 
4:5:6- Triphenyl- 2-pyrone (RUHEMANN), 
T., 459; P., 59. 
Triphenylpyrrole, oximino- oxidation of 
(ANGELICO and Lasist), A., i, 427. 
Triphenylstibine, hydroxynitrate, hydr- 
oxysulphate and hydroxychloride 
(MorGAN, MICKLETHWAIT, and 
Wuitsy), T., 36. 
sulphide, chemical and physiological 
properties of (KAUFMANN), A., ii, 
984, 


(PATERNO and 


sulphate, and ¢trinitro-, dihydroxide 
and dichloride (May), T., 1958. 

tri-p-amino-, and trinitro- (May), 
P., 142. 

Triphenyltelluronium chloride, bromide, 
and iodide (LEDERER), A., i, 732. 

4-4 :4”-Triphenyltriphenylmethyl, and 
its peroxide wwe WEICKEL, and 
HERZENSTEIN), A +, i, 236. 

“Sean cupric thiocyanate (CaL- 

i, 614. 


ection. and its 


diacetyl derivative (ORNDORFF and 
Ray), 


A., i, 597. 
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2:4:6-Tris-a-naphthaleneazoresorcinol, 
and its diacetyl derivative (ORNDORFF 
and Ray), A., i, 597. 

Tris-tetradecylketen (BIsTRzYCKI and 
LANDTWING), A., i, 87. 

2:4:6-Tris-o-tolueneazoresorcinol (ORN- 
DORFF and Ray), A., i, 597. 

Tristriazomethy] ‘socyanurate (FORSTER 
and Mi.uer), T., 1064; P., 112. 

o-Trisulphidobenzoic acid, and its thio- 
anhydride (HINsBERG), A., i, 554. 

Trithiocarboglycollanilide, ‘ethyl ester. 
See Ethyltrithiocarbonatoacetanilide. 

Tri-p-tolylamine, ‘¢ribromide, and ¢ri- 

bromo- (WIELAND and WECKER), 
A., i, 243. 

mono-, hemi- and _ di-perchlorates 
(HorMANN, Metzuer, and H6BoLD), 
A., i, 370. 

Tropine, dissociation constant of (LUN- 
pEN), A., i, 698. 

Trypanosome infection, influence of 
quinine on (MoRGENROTH and HALBER- 
STAEDTER), A., ii, 881. 

Trypanosomes and antimony compounds 
(THOMSON and CusHNny), A., ii, 330. 

Trypanosomiasis, biochemical and 
therapeutical studies on (BREINL and 
NIERENSTEIN), A., ii, 640. 

Trypsin, and antitrypsin (MEYER), A., i, 

211. 


relation of, to erepsin (GLAESSNER and 
STAUBER), A., ii, 627. 
in urine (Vv. SCHOENBORN), 
430, 
action of sodium fluoride on (VANDE- 
VELDE and Poppg), A., i, 795. 
estimation of (PALLADIN), A., ii, 
912. 
Trypsinogen in urine (v. SCHOENBORN), 
A., ii, 4 
tophan reaction, increase of the sen- 
sibility on the (NEUBERG), A., ii, 447. 
Tryptophan-aldehyde reaction (HEIMROD 
and LEVENE), A., ii, 559. 

Tumour tissues, nitrogenous metabolism 
in (CRAMER and PRINGLE), A., ii, 
635. 

fundamental constituents of (ABDER- 
HALDEN and MEDIGRECEANU), 
A., ii, 1093. 
Tungsten, metallic (WexIss), A., ii, 216. 
Tungsten thallous fluorides (EPHRAIM 
and HryMANnN), A., ii, 38. 

Tungsten alloys with iron, estimation of 
carbon and a in (MULLER 
and DIETHELM), A., ii, 1110. 

Tungstic acid hydrosol (LoTTEr- 
MOSER), A., ii, 871. 
and molybdic acid, colloidal, mutual 
influence of (W6HLER and 
ENGELS), A., ii, 871. 


A., ii, 


INDEX OF 


Tungsten, estimation of, in tungsten 
steel (WoLTER), A., ii, 160. 
estimation of carbon in, by combustion 
a and KiunpER), A., ii, 
547. 
estimation of sulphur in, and in its 
iron alloys (TRAUTMANN), A., ii, 543. 
Tungstic acid. See under Tungsten. 
Tunicates, the glycogen content of 
(STARKENSTEIN), A., li, 792. 
Turnip, flat, phosphorus of the (HART- 
WELL and QuANTZ), A., ii, 745, 
Turpentine, from Pinus silvestris, ex- 
amination of the solid constituent of 
(LESKIEWI0Cz), A., i, 402. 
Turpentine oil, composition of (Dar- 
MoIs), A., i, 52. 
Spanish (FERNANDEZ), A., i, 399. 
hydrogenation of (Vavon), A., i, 400. 
analysis of (NIcoLARDOT and 
CLEMENT), A., ii, 356; (Loviss), 
A., ii, 357. 
analysis of, by miscibility curves 
(Vizes), A., il, 461. 
estimation of petroleum derivatives 
and resins in (NICOLARDOT and 
CLEMENT), A., ii, 460. 
Tussilago farfara, compounds 
(Kuoss), A., i, 31. 
Tatin, pharmacological action of (MAR- 
SHALL), A., ii, 639. 
Tyramine, clinical application of (CLARK), 
A., ii, 985. 
Tyrosinase, new variety of (GoRTNER), 
T., 112 
action of dibasic alkali phosphates on 
(WotFF), A., i, 346. 
Tyrosinases, plant, the fatal temperature 
for (BERTRAND and RostnsBiatTt), A., 
i, 530. 
Tyrosine, fermentation of (TRAETTA- 
Mosca), A., ii, 531. 
formation of adrenaline from (Ew1ns 
and LAIDLAW), A., i, 411. 
and related substances, decomposition 
of, in the animal body (Dakin), A., 
ii, 796. 
derivatives, behaviour of, in the 
organism of an alcaptonuric person 
(ABDERHALDEN and MassInt), A., 
ii, 638. 
and its derivatives, detection of, in 
urine (DAKIN), A., ii, 796. 
katabolism in the artificially perfused 
liver (NEUBAVER and Gross), A., 
ii, 790. 
Tyrosine, p-amino-, 
(Buu), A., ii, 733. 
3:5-di-iodo- (todogorgonic acid) 
(WHEELER and Jouns), A., i, 114. 
degradation of, in the animal organ- 
ism (OswALD), A., ii, 433. 


for 
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U. 


Uffelmann’s reaction for lactic acid 
(Ktu1), A., ii, 359. 

Ullmannite, from Durham (SPENCER), 
A., ii, 307. 

Ultra-filtration (BUYTENDYK), A., ii, 
601. 

Ultra-microscopical investigations 
(AMANN), A., ii, 617 

Umbelliferone, 8-nitro-, and 
nitro- (CLAYTON), T., 1401. 

cycloUndecanecarboxylic acid (FRANKE 
and HANKAM), A., i, 460. 

cycloUndecanedicarboxylic acid, and its 
ethyl ester and potassium, silver and 
calcium salts (FRANKE and HANKAM), 
A., i, 460. 

Units of measurement, French and 
German, for radioactive emanation 
(JABOIN and Brauporn), A., ii, 675. 

Unsaturated acids. See under Acids. 

Unsaturated compounds (PosNER and 

Roupe), A., i, 847. 

relation between constitution and heat 
of combustion of (AUWERS and 
Rorn), A., ii, 585. 

containing the tert. -butyryl group(Boon 
and WILson), T., 1751; P., 208. 

the addition of bromine to (SupD- 
BOROUGH and THoMAs), T., 715, 
2450 ; P., 294; (ABaTI), A., i, 732. 

heat liberated on addition of bromine 
to (LuGINIn), A., ii, 486. 

addition of ethyl phenylacetate to 
(BorscHeE), A., i, 35. 

reaction between, and organo-mag- 
nesium compounds (KoHLER and 
BuRNLEY), A., i, 391 ; (REYNOLDs), 
A., i, 857. 

reaction between, and organic zinc 
compounds (KoHLER and HErI- 
TAGE), A., i, 484. 

oxidation of, with organic peroxides 
(PRILESCHAEKEFF), A., i, 86, 295; 
(LippMANN), A., i, 149. 

action of nitroso-derivatives on 
(ANGELI, ALESSANDRI, and PEGNA), 
A., i, 552. 

action of phosphorus pentachloride on 
(CLARKE), T., 890; P., 96. 

organic, distribution of affinity in 

(BorscHe), A., i, 680. 
surface tensions of (GETMAN), A., ii, 
832. 

Unsaturated groups, contiguous, effect 
of, on optical activity (EDMINSON and 
Hitprrcn), T., 228; P., 10; (Hi1- 
pDiTcH), T., 1091; P., 95, 141. 

Uracil, sodium, potassium, mercuric, 
lead, and silver salts (Myers), A., i, 
344, 


6:8-di- 


11. 1482 INDEX OF SUBJECTS. 


Uracil, 5-cyano-. See 2:6-Diketopyr- 
imidine-, 5-cyano-. 
Uramic acids, place of formation of 
(PHILOSOPHOFF), A., ii, 730. 
Uramido-acids, formation of, in the 
organism (Lippion), A., ii, 977. 
— B-activity of (Luoyp), A., ii, 
65. 
Uranium, ratio of, to radium, in minerals 
(Soppy and Prrrer), A., ii, 922. 
relation between radium and (Soppy), 
A., ii, 10, 921. 
=" of (HAssELBERG), A., ii, 


sorption spectra of salts of (JONES 
Strone), A., ii, 370. 
changes in the absorption spectrum of, 
due to . “< of free acids 
(Strone), A 7" 812. 
rate of emission ‘a a-particles from 
(Brown; GEIGER and RvTHER- 
FORD), A., ii, 917. 
metallurgy of (HAyNgs), A., ii, 618. 
pharmacological action of (Jackson), 
A., ii, 983. 
and uranium-X, attempted separation 
of, by electrolytic methods and 
cathode volatilisation (v. SENSEL), 
A., ii, 252. 

Uranium salts (VASILIEFF), A., ii, 1072. 
sulphates, effect of light on cells 
containing (TITLEsTAD), A., ii, 379. 

Uranyl salts, phosphorescence of, at 
very low temperatures (BECQUEREL, 
BECQUEREL, and ONNEs), A., ii, 371. 

Uranium, volumetric estimation of 

(CAMPBELL and GRIFFIN), A., ii, 550. 

Uranium-X, product and rays of 
(Soppy), A., ii, 10, 921. 

constant of (Soppy and RussELL), A., 
ii, 568. 

adsorption of, by barium sulphate 
(Berry), T., 196; P., 6. 

Uranium mineral from Borneo, analysis 
of (TscHERNIK), A., ii, 136. 

from German East Africa (MARrck- 
WALD), A., ii, 221. 

Uranyl salts. See under Uranium. 

Urazcles (NIRDLINGER and ACREB), A., 

i, 341, 785; (NIRDLINGER, MARSHALL, 

and ACREE), A., i, 444; (BRUNEL 

and AcREE), A., i, 520. 

Urea, theory of formation of (ErsTEry), 
A., ii, 143. 

influence of humus on the decomposi- 
tion of (CHRISTENSEN), A., ii, 738. 

influence of, on the estimation of 
amino-acids by formaldehyde (DE 
JAGER), A., ii, 761. 

influence of, on the internal friction 
and conductivity of protein solutions 
(Morvzz1), A., i, 791. 


Urea, the elimination of, following the 


administration of amino-acids, 
glycylglycine and its anhydride 
(LEVENE and MEYER), A., ii, 53. 
estimation of, in blood (WoLF and 
Marriot), A., ii, 762. 
in urine (GILL, ALLISON, and GRIND- 
LEY), A., ii, 82; (LinpsAy), A., 
ii, 83. 
See also Carbamide. 


Ureometer, Strzyzowski’s double (v. 


SPINDLER), A., ii, 762. 


Urethane, C,H,,0,N, from aminodi- 


methylethylcarbinol and ethyl chloro- 
carbonate (FouURNEAU), A., i, 823. 


Uric acid formation (IzAR), A. ,ii,325,427. 


combinations with nucleic acid 
(ScHITTENHELM), A., i, 344. 
and urates, behaviour of, in the blood 
(GuDZzENT), A., ii, 140. 
conditions for the precipitation of, 
from solutions(RINGER), A. , ii, 838. 
relationship between colloids and 
the solubility of (LicnTwitz), A., 
ii, 430. 
influence of, on the nitrogen metabol- 
ism of rabbits (SCKITTENHELM and 
SEISSER), A., ii, 423. 
fate of the intermediate, in human 
metabolism (W1EcHOWSKI), A., ii, 
634, 
excretion of, relation between nitrogen 
metabolism and (BIERNACKI), A., 
ii, 423. 
sodium phosphotungstate as a reagent 
for (CERVELLO), A., ii, 82. 


Urine, secretion of (BARCROFT and 


STRAvB), A., ii, 1090. 

the reducing substances of (FuNK), 
A.,, ii, 1117. 

the occurrence, detection, and im- 
portance of allantoin in human 
(SCHITTENHELM and WIENER), A., 
ii, 52; (W1EcHOwsKI), A., ii, 634 ; 
(ASCHER), A., ii, 793. 

bases occurring in, during phosphorus 
poisoning (TaKeDA), A., ii, 797. 

colloids in (LicntwiTz), A., ii, 480. 

diabetic, occurrence of creatine in 
(KRraAvsE and CRAMER), A., i, 793. 

creatinine in, effect of the electric 
bath treatment of the insane on 
(WALLIs and GooDALL), A., ii, 636. 

eclamptic (SrookEy), A., ii, 732. 
erythrodextrin from (KoTAKE), A., 

li, 528. 

glycuronic acid excreted in (TOLLENS 

re Stern), A, ii, 328 ; (ToLLENs), 
»y li, 732. 

m4 of nitrogen and water in, 
during starvation (CHAUVEAU. and 
ConTEJEAN), A., ii, 732. 
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Urine, excretion of organic phosphorus in 
(Konno), A., ii, 1091. 
red pigment in (DE JAGER), A., ii, 328. 
pressor bases in (BAIN), A., ii, 528. 
the neutral sulphur of, ‘and its rela- 
tionship to the diazo-reaction and 
the elimination of proteic acids 
(Wess), A., ii, 879. 
alleged occurrence of trimethylamine 
in (ERDMANN), A., ii, 792. 
trypsinogen and_ trypsin 
ScHOENBORN), A., li, 430. 
dog’s, depressor action of, and the 
antagonistic action of adrenaline 
(PEARCE and EIsENBREY), A., ii, 
530. 
method of preserving large quantities 
of, for inorganic analysis (SLAGLE), 
A., ii, 805. 
excretion of, effect of injection of col- 
loids and crystalloids on the (Puc- 
LIESE), A., ii, 637. 
Urine, analytical methods relating 
to :— 
a new reaction of (ScHUR), A., ii, 467. 
colour reactions of (REICHARDT), A., 
ii, 912. 
detection of acetone in (BARDACH), 
A., ii, 358. 
acidity of (HENDERSON), A., ii, 327. 
detection of biliary acids, levulose, 
glycuronic acid and pentoses in 
(JouLEs), A., ii, 164. 
detection of glycuronic acid in (BER- 
NIER), A., ii, 1121. 
detection of mercury in (BECKER ; 
GLASER and IsENBURG), A., ii, 75. 
detection of reducing substances in 
(REICHARDT), A., ii, 163. 
detection of tyrosine and its deriva- 
tives in (DakIn), A., ii, 796. 
detection of urobilin, urobilinogen 
and blood in (FLORENCE), A., ii, 
911. 
estimation of acidity and of ammonia 
in (BsJGRN-ANDERSEN and LAURIT- 
ZEN), A., ii, 450. 
detection and estimation of albumin in 
(Ocuro), A., ii, 560; (AUFRECHT), 
A., ii, 560, 663. 
titration of ammonia in, by the form- 
aldehyde method (Vv. SPINDLER), 
A., ii, 449. 
formaldehyde-titration of amino-acids 
in (MALFATTI), A., ii, 662. 
estimation of amino-acids in (FREY 
and Gicon; YosurDA), A., ii, 164. 
estimation of amino-acids, polypep- 
tides and hippuric acid in (HEnN- 
RIQUES and SORENSEN), A., ii, 164. 
estimation of dextrose in (LEHMANN), 
A., ii, 660. 


in (Vv. 
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Urine, estimation of indican and crea- 
tinine in, by a colorimeter (AUTEN- 
RIETH aud KOENIGSBERGER), A., ii, 
910. 

estimation of indoxyl in (MENNECHET), 
A., ii, 83 
estimation of iron in (WOLTER), A., ii, 


estimation of mercury in (SIEBERT), 
A., ii, 656. 

estimation of nitrogen in (Rona and 
(OTTENBERG), A., ii, 449. 

estimation of total nitrogen in 
(HucvEt), A., ii, 155. 

of herbivora, estimation of phenol in 
(NEUBERG and HILDESHEIMER), A., 
ii, 1116. 

estimation of purine nitrogenin (BENE- 
pict and SAIKI), A., ii, 166. 

estimation of purine bases in (KENNA- 
way), A., ii, 83. 

estimation of ‘‘ saccharin ” in (BLOOR ; 
WAKEMAN), A., ii, 1011. 

estimation of sugar in (BANG and 
BouMAnnsson), A., ii, 163 ; (Has- 
SELBALCH and LINDHARD), A., ii, 
905. 

estimation of sulphur in (BENEDICT), 
A., ii, 289 

estimation of urea in (GILL, ALLISON, 
and GRINDLEY), A., ii, 82. 

estimation of urea, allantoin, and 
amino-acids in (LINDSAY), A., ii, 83. 

Urobilin, occasional occurrence of, in 

gastric juice (LAVIALLE), A., ii, 729. 

excretion (TsucutyA), A., ii, 480. 

detection of, in urine (FLORENCE), A., 
ii, 911. 

detection of, by means of zinc salts 
(WexITz), A., ii, 666. 

Urobilinogen, detection of, in urine 
(FLORENCE), A., ii, 911. 

Urorosein reaction, the (DAKIN), A., ii, 
145. 

Urotropin, use of, for desulphitation of 
wines and musts (FonzEs-Dracon), 
A., ii, 662. 

Uroxanic acid, physiological behaviour 
of (SAIKI), A., ii, 482. 

Usnic acid, rotatory power of (SAL- 
KOWSKI), A., i, 851. 

Ustilago Maydis Tulasne (maize blight) 
(ZELLNER), A., ii, 886. 


V. 


Vacciniacee, berries of, chemical 
analyses of (GRIEBEL), A., ii, 440. 

Vacuum, correction of weighings in a 
(RICHARDS AND BAxtTER), A., ii, 408. 

Valency hypothesis, Stark’s (HorMANN 
AND KIRMREUTHER), A., ii, 171. 
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n-Valeric acid, sodium salt, compound 
of, with acetic anhydride (TsaKa- 
LOTOS), A., i, 458. 
m-Valeric acid, 3-amino-a-hydroxy- 
(FISCHER AND ZEMPLEN), A., i, 100. 
3-benzoylamino-a-hydroxy- and _ its 
barium salt (SGRENSEN), A., i, 227. 
5-m-nitrobenzoylamino-a-hydroxy-, 
calcium salt of (FIscHER AND 
ZEMPLEN), A., i, 100. 
B-imino-a-cyano-, ethyl ester (CAMP- 
BELL AND THORPE), T., 1308. 
a-nitro-, and a-nitroso-, ethyl esters 
(ScomMIpT AND DreETeERLE), A., i, 
814. 
isoValeric acid, a-bromo-, cholesteryl 
ester (CHEMISCHE WERKE VORM. 
Dr. H. Byk), A., i, 31. 
8-chloro-a-hydroxy-, ethyl ester 
(DARZENS), A., i, 460. 
a-hydroxy-, antipyrine ester (RIEDEL), 
A., i, 434. 
isoValerylcyclohexene, and its semicarb- 
azone (DARZENS AND Rost), A., i, 
856. 


tsoValerylhydrindone (THIELE and 
WEITZ), A., i, 855. 
isoValeryloxybenzoic acid, 0-a-iodo- 


(CHEMISCHE FABRIK VON HEYDEN), 

A., i, 485. 

eee (ANDRE), A., 
i, 563. 

Valve, new (Kumm), A., ij, 1053. 
Vanadium, atomic weight of (PRANDTL 
AND BLEYER), A., ii, 134, 718. 
preparation of(PRANDTL and BLEYER), 

A., ii, 1075. 

magnetic properties of (WxEIss and 
OnnEs), A., ii, 388. 

metallurgy of (Haynes), A., ii, 618. 

fluorine salts of (CosracHEscu), A., 
ii, 618. 

Vanadium alloys, with iron, estimation 
of carbon and sulphur in (MULLER 
and DIETHELM), A., ii, 1110. 

Vanadium thiocyanate, colour of (Bon- 

GIOVANNI), A., i, 721. 

Vanadate, in the cupriferous deposit 
of Bena (d)je Padru, near Ozieri 
(Sassari) (Lovisaro), A., ii, 1077. 

Vanadium, estimation of, by means of 

silver (PERKINS), A., ii, 659. 

by means of potassium ferricyanide 
(PALMER), A., ii, 902. 

gravimetric estimation of (BROWNING 
and PALMER), A., ii, 902. 

volumetric estimation of (CAMPBELL 
and GRIFFIN), A., ii, 550. 

in steel, detection and estimation of 

(SLawik), A., ii, 754. 
estimation of (AvcHy), 
551. 


a 
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Vanadium deposits, in Peru (HEWETT), 
A., ii, 719. - 

Vanilla, from Tahiti, occurrence of anisyl 
alcohol and anisaldehyde in the fruit 
of (WALBAUM), A., ii, 235. 

isoVanillic acid, 2:6-dinitro-, and its 
salts and methyl ester (WEGSCHEIDER 
and KLEMENC), A., i, 671. 

Vanillin, syntheses of (Guyor and Gry), 

A., i, 40. 

as a test for antipyrine and kryogenine 
(Primot), A., il, 83. 

hydrochloric acid reaction for camphor, 
cause of (TUMMANN), A., ii, 84. 

hydrobromide (GomBERG and CoN®), 
A., i, 872. 

o-Vanillin. See 3-Methoxybenzaldehyde 
2-hydroxy-. 

Vanillin-1:2:4-, 1:3:4- and 1:4:5-xylyl- 
hydrazone (PADOA and GRAZIANI), 
A., i, 510, 778. 

Vanilloyldi-p-oxybenzoyl-p-oxybenzoic 
acid (FiscHER and FREUDENBERG), 
A., i, 267. 

Vanilloylglycine (FiscHER and FreEv- 
DENBERG), A., i, 267. 

Vanilloyl-y-oxybenzoic acid (FIscHER 
and FREUDENBERG), A., i, 267. 

Vanilloyl-y-oxybenzoyl-p-oxybenzoic 
acid (FiscHzER and FREUDENBERG), 
A., i, 267. 

Vanilloylvanillin, and its sodium hydro- 
gen sulphite compound (FIscHER and 
FREUDENBERG), A., i, 267. 


| Vaporisation (v. Jiprner), A., ii, 583, 


68S. 
in a vacuum (Huapfk), A., ii, 930. 
in the cathode light vacuum (KRAFFT), 
A., ii, 484, 485. 
Vapour density, determination 
(BLACKMAN), A., ii, 393. 
determinations, effect of the glass 
surface in (DRUCKER and ULLMANN), 
A., ii, 931. 
See also Density. 

Vapour pressure, dynamical method for 
determining (SMITH and MENzIgs), 
A., ii, 688. 

of water and aqueous solutions (KRAv- 
SKOPF), A., ii, 688. 

of dilute aqueous solutions, measure- 
ment of (MAIER), A., ii, 183. 

of liquid mixtures (Story), A., ii, 184. 

of two perfectly miscible solids and 
their solid solutions (VANSTONE), 
T., 429; P. 47. 

at low temperature (Roi.A), A., ii, 19. 

and boiling points of mixtures of 
alcohols and water (DoROSCHEWSKY 
and PoLJANsKY), A., ii, 266. 

curves (TSAKALOTOS), A., ii, 1036. 
of binary mixtures (Boss), A., ii, 266. 


of 
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Vapour pressure curves, negative, of 
mixtures of liquids, do they imply 


existence of molecular com- 
pounds? (TsaKAnoTos), A., ii, 
266. 


studies in (SmirH and MeEwnzigs), A. 
ii, 1036, 1037. 
Vapours, viscosity-coefficients of, and 
their variation with temperature 
(RAPPENECKER), A., ii, 590. 


Variscite, from Vashegy, Hungary 
(ZimAny1), A., ii, 307. 
Vasconcellea quercifolia, rennet and 


spontanecusly coagulable latex of 
(GERBER), A., ii, 64. 

Vases, Greek, composition of some 
(FosTER), A., ii, 1069. 

Vasotonin, effect of, on blood pressure 
(MULLER and FELLNER), A., ii, 725. 
Vegetable substances, estimation of 
mineral constituents in (VUAFLART ; 

PELLET), A., ii, 72. 

Velocity of hydrolysis and of reactions. 
See under Affinity, chemical. 

Veratraldehyde, oxime of (MANNICH 
and JACOBSOHN), A., i, 168. 

Veratric acid, o-nitro-, its amide and 

chloride (Pisovscut), A., i, 643. 
2:6-dinitro- (WEGSCHEIDER 
KLEMENC), A., i, 671. 

Veratrole, (adj)-3-nitro-4-amino-, 
(PisovscH1), A., i, 648. 

adj + waren (Pisovscu!), A., 
i, 643. 

Verbascose (BoURQUELOT and BRIDEL), 
A., i, 817. 

Verbascum thapsus, new sugar from 
—— and BripeEL), A., i, 
817. 

Vernine, a guanine pentoside in plants 
(ScHULZE), A., ii, 645. 

Veronal, behaviour of, in the animal 
body (BacHEmM), A., ii, 985. 

Veronica, existence of glucosides in 
(VINTILEsCO), A., ii, 339. 

Verosterol (PowER and RocERson), T., 
1951; P., 219. 

Vicia faba, investigations on the 
tubercles of (SANr), A., ii, 993. 

Vicianose, a new reducing sugar (BERT- 

RAND and WEISWEILLER), A., i, 
156. 

constitution and hydrolysis of (BErt- 
RAND and WEISWEILLER), A., i, 
653. 

Vinegar, wine, inositol 
(FLEvRY), A., ii, 1006. 

Vinylazoimide. See Triazoethylene. 

Violaquercitrin, osyritrin, myrticolorin 

and rutin, identity of (PERKIN), T., 
1776; P., 213. 
See also Osyritrin. 


and 
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Violuric acid, salts of, with amines and 
diamines (ZEREWITINOFF), A., i, 143. 
Viscosaccharase (BEYERINCK), A., 1, 
450. 
action of, on sucrose (REYERINCK and 
Minxkmay), A., ii, 648. 
Viscosity and association (THOLE), T., 
2596 ; P., 328. 
correlation of, with other constitutive 
properties (Hinpirch and Dvun- 
STAN), P., 341. . 
and fluidity (BrncHAM), A., ii, 395. 
and torsional elasticity, relation be- 
tween (Faust and TAMMANN), A., 
ii, 189. 
in relation to the measurement of the 
rate of reaction (DuNsTAN), P., 226. 
of amides (DuNsTAN and MussELL), 
T., 1985; P., 201. 
of gases, determination of (RANKIN), 
A., ii, 188. 
of gases of the argon group (RANKINE), 
A., ii, 829. 
of isodynamic and motoisomerides 
(THOLE), A., ii, 1040. 
of certain metals, and its variation 
with temperature (GuyE and 
Mintz), A., ii, 591. 
of salt solutions (APPLEBEY), T., 2000 ; 
P., 216. 
of solids at low temperature (GUYE 
and FREEDERICKSZ), A., ii, 21. 
of vapours and its variation with 
temperature (RAPPENECKER), A., ii, 
590. 

Vital processes, influence of temperature 
on (KAniITz), A., ii, 316. 

Vitex agnus castus, oil from seeds of 
(HAENSEL), A., i, 401. 

Volatilisation, theory of (KRAFFT), A., 
ii, 484. 

Volcanic phenomena, action of hydrogen 
and water vapour on carbon monoxide 
with reference to the study of 
(GauTIER), A., ii, 708. 

Volhard-Wolff process, estimation of 
manganese by the (Detss), A., ii, 351. 

Voltameter. See under Electrochemistry. 

Volume, changes in, in the formation of 
dilute solutions (Dawson), T., 1041, 
1896 ; P., 116, 202. 

Volume and refractivity of dissolved 
substances, influence of complex 
formation on the (RIMBACH and 
WINTGEN), A., ii, 810. 

Volume concentration of a solution, 
relation between density and refractive 
index of (FouquEt), A., ii, 393. 

Volume contraction, Pulfrich’s ratio 
between refractive power of liquid 
mixtures and (vAN AUBEL), A., ii, 
169. 
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Volume method, Traube’s, applied to 
binary mixtures of organic substances 
(ATKrNs), P., 337. 

Volumes, atomic, of elements before and 
after combination (PRIDEAUX), T., 
2032 ; P., 207. 

molecular, theory of (LE Bas), A., ii, 
1039 


of solids (STEPHENSON), A., ii, 932. 
specific, of the saturated vapours of 
pure substances (Youn), A., ii, 271. 


W. 


Walden inversion (Lutz), A., i, 230; 
(FIscHER, SCHEIBLER and Grow), A., 
i, 622; (McKenzie and Humpurigs), 
T., 121; P., 7; (McKenzie and 
Crouen), T., 1016, 2564 ; P., 85, 325; 
(McKeEnzig and Wren), T., 1355; 
P., 181. 

Washing-apparatus, 
GOIRE), A., ii, 601. 

Wassermann reaction, theory of the 
(Gatz and InaBa), A., ii, 1093. 

the constituents of tissues concerned 
in (BROWNING, CRUICKSHANK, and 
McKenzie), A., ii, 629. 

Water, constitution of (WALDEN; 
GuyYE), A., ii, 841; (BovusFIELD 
and Lowry), A., ii, 842; (SuTHER- 
LAND), A., ii, 843. 

colloido-chemical theory of the con- 
stitution of (SCHADE), A., ii, 696. 

molecular weight of, in different 
solvents (BRUNI and AMADoRI), A., 
ii, 948. 

viscosity of (Hosk1NG), A., ii, 20. 


automatic (GrRK- 


and alcohol, refractive indices of 
mixtures of (SipERSKY), A., ii, 
756. 


vapour pressure of (KRAUsKOPF), A., 
ii, 688. 

and ice, vapour pressure of (NERNST), 
A., ii, 826. 

liquid, vapour, and ice, specific heat of, 
(Nernst), A., ii, 844. 

vapour, photochemical equilibrium of 
(CoEnHN), A., ii, 373. 

vapour, decomposition of, the silent 
electrical discharge (KERNBAUM), 
A., ii, 818. 

condensation of, by electrolytes 
(CAMERON and Roprnson), A., ii, 
188, 692. 

mixtures of, with non-electrolytes, free 
energy of chemical action in 
(PISSARJEWSKY and ZEMBISKY), 
A., ii, 595. 

the system, phenylhydrazine 
(BLANKSMA), A., li, 594. 


and 
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Water, behaviour of, at high pressures 
and low temperatures (TAMMANN), 
A., ii, 495. 

chemical decomposition of, by the 
a-rays of polonium (BERGWITz), A., 
ii, 377. 

ionisation of, at high temperatures 
(Noyes, Karo, and SosMAn), A., 
ii, 257. 

sterilised by ultra-violet light, pre- 
sence of hydrogen peroxide in 
(CoURMONT, NoGIER, and 
RocnHalrx), A., ii, 641. 

decomposition of, by hypophosphites, 
in presence of palladium (Bacn), 
A., ii, 31. 

action of, at a red heat on carbon 
monoxide (GAUTIER), A., ii, 708. 

temporary hardness of (Nott), A., ii, 
1064. 

hardness of, influence of the, on 
bodily development (BERG), A., ii, 
877. 

physiology of (CoHNHEIM, KREG- 
LINGER, and KREGLINGER), A., ii, 
138. 

content in the human 
(Maenus-Levy), A., ii, 426. 

Distilled water, coefficients of absorp- 
tion of nitrogen and oxygen in 
(Fox), A., ii, 29. 

Water of crystallisation, effect of 
continued grinding on (BLEEKER), 
A., ii, 238. 

action of, on _ calcium 
(Masson), T., 851; P., 6. 

Moor water, acid content of (ENDELL), 
A., ii, 1005. 

Potable or drinking water, presence 
of metals and metalloids in (GaR- 
RIGOU), A., ii, 705. 

influence of salts in, on physical 
development (BERG and Ross), 
A., ii, 425. 

estimation of the alkalinity of 
(ComanpDucc!), A., ii, 1111. 

colorimetric estimation of lead in 
(SCHERINGA), A., ii, 1112. 

estimation of manganese in (RODEN- 
BURG), A., ii, 1000. 

from Cambridge, radium content of 
(SATTERLEY), A., ii, 1025. 

Rain water, fertilising value of 

(Brunnicn), A., ii, 647. 

nitrogen in, collected at Flahult, 
Sweden (v. FEILITZEN and 
LuGNER), A., ii, 444. 

Barbadoes, composition of (HALL 
and BovRk.t), A., ii, 994. 

River water of the Cam, radium 
content of (SATTERLEY), A., ii, 
1025, 


organs 


carbide 


INDEX OF 


Water :— 

River water analyses, the correlation 
of rock analyses and (SHELToN), P., 
110. 

Sea-water, hydrogen ion concentration 

in (SORENSEN and PALITzscH), 
A., ii, 404. 

alkalinity of (Rupprn), A., ii, 405, 
452. 


coefficients of absorption of nitrogen, 
oxygen, and atmospheric carbon 
dioxide in (Fox), A., ii, 29. 

Spring and mineral waters of Bad 

Diirkheim, _ radioactivity of 
(LEvin), A., ii, 478. 

of Biskra, ionisation of (Nopon), 
A., ii, 478. 

from the Max spring at Diirkheim, 
arsenic content of (HinvTz), A., 


ii, 510. 
Greek medicinal, radioactivity of 
(KoMNENOs, DAMBERGIS, and 


AEGINITIS), A., ii, 678. 
of Miilhausen, radioactivity of the 
(MULLER), A., ii, 678. 
from Plasencia, Alicante, and 
Orihuela, physico-chemical con- 
stants of (CHorrs&), A., ii, 477. 
thermal, of Plombiéres, radio- 
activity of the (BRocHET), A., ii, 
90, 250. 
of the Rohitsch springs, deposits 
from (LEITMEIER), A., ii, 49. 
of Roncegno, iron- and arsenic- 
containing (NasiIniI, LEvi, and 
AGENO), A., ii, 222. 
from Switzerland, radioactivity of 
(SCHWEITZER), A., ii, 768. 
of the Tyrol, radioactivity of 
(BAMBERGER and Kriss), A., ii, 
570. 
of the Valencian district, radio- 
activity of (CHoFRE), A., ii, 477. 
in the Vosges, waste, radioactivity 
of (BrocHET), A., ii, 174. 
analysis of gases from (H1INTz and 
GrunuvtT), A., ii, 1111; (HEN- 
RICH), A., ii, 1111. 
detection of metalloids and metals 
in (GARRIGOU), A., ii, 549. 
estimation of the radioactivity of 
(HeEnricn), A., ii, 249. 
Water analysis :— 
rapid analysis of (DANE), A., ii, 1004. 
estimation of nitrates in (FarRcy), A., 
ii, 71; (CHAMoT and Pratt), A., ii, 
545. 
estimation of dissolved oxygen in 
(JORISSEN), A., ii, 749. 
aerated, detection of saponin in, by 
hemolysis (Ruscon!), A., ii, 559. 
Water melon. See Cucurbita citruilus. 
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Waxes of the Conifere (BouGAULT), A., 


i, 297. 
Wax oil (EKECRANTz and LUNDSTROM), 
A., i, 805. 


Weber’s acid, constitution of (JuRIscH), 
A., ii, 950. 
Weighing (Kuuwn), A., ii, 947. 
vacuum correction of (RICHARDS and 
BAXTER), A., ii, 403. 
Weight of the body, acute falls in 
(TopiER), A., ii, 632. 

Weights, molecular, determination of, by 
the Landsberger-Sakurai_ boiling- 
points method (TuRNER), T., 
1184; P., 134. 

in phosphoryl chloride as a solvent 
(WALDEN), A., ii, 1036. 
Whartonian jelly, silicic acid in (ScHULZ), 
A., ii, 225. 

Wheat, influence of artificial oxydases 
and of metallic compounds on the 
growth of (NASARI), A., ii, 11038. 

sterilisation of (SCHROEDER), A., ii, 
1103. 

Wheat seedlings, influence of fermented 
sugar solutions on the respiration of 
(KosTYTSCHEFF), A., ii, 148. 

influence of lipoids on the autolysis 
of (KorsAKOFF), A., ii, 990. 
White lead. See Lead hydroxycarbonate. 
White metal, estimation of tin in, by 
electrolysis (SCHNURMANN), A., il, 
1115. 

Wines, fermenting, action of ultra-violet 
light on (MAURAIN and WARCOL- 
LIER), A., ii, 231. 

formation and destruction of acet- 
aldehyde in (TRILLAT), A., ii, 232 ; 
(TRILLAT and SavtTon), A., ii, 
438. 

bitter, formation of acraldehyde in 
(VOISENET), A., ii, 738, 909. 

fluorine in (KIcKTON and BEHNCKE), 
A., ii, 889. 

oxidation in (MALVEzIN), A., ii, 151. 

disappearance of sulphur dioxide from 
(HuseErt), A., ii, 152. 

harmlessness of sulphurous acid in 
(CARLES), A., ii, 1104. 

desulphitation of, by means of hexa- 
methylenetetramine (ROUILLARD 
and Govson), A., ii, 239 ; (FoNzEs- 
Dracon), A., ii, 662. 

tartaric residues from, in an antique 
vase (Drentcks), A., ii, 646. 

Algerian, presence of boron 
(Dveast), A., ii, 443. 

Tunisian, boron in (BERTAINCHAUD 
and Gauvry), A., ii, 646. 

white, physiological action of the 
sulphurous acid in (GAUTRELET), 
A., ii, 784. 


in 
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Wines, detection of benzoic, cinnamic and 
salicylic acids in (VON. DER HEIDE 
and JAKOB), A., ii, 360. 
detection and estimation of salicylic 
acid in (CATTINI), A., ii, 1007. 
detection of formaldehydein (HusBERT), 
A., ii, 465 ; (SuRRE), A., ii, 808. 
detection of hexamethylenetetramine 
in (VoIsENET), A., ii, 466 ; (Bonis), 
A., ii, 466, 761; (SuRRE), A., ii, 
808. 
detection and estimation of manganese 
in (DuMITREsCoU and NICHOLAU), 
A., ii, 1114. 
detection of saponin in, by hemolysis 
(Ruscont), A., ii, 559. 
detection of sucrose in 
FUSSER), A., ii, 463. 
detection of sulphuric and phosphoric 
acids in (HUBERT and ALBA), A., ii, 
651. 
detection and estimation of sulphurous 
acid in (MATHIEU), A., ii, 650. 
estimation of the volatile acids in 
(RoETTGEN), A., ii, 661. 
estimation of the ash of (DuToir and 
Dusovx), A., ii, 552; (PELLET), 
A., ii, 1005. 
estimation of dry extract in (MAL- 
VEZIN), A., ii, 461. 
estimation of glycerol in (Brys), A., 
ii, 756. 
estimation of sulphurous acid 
(CAZENAVE), A., ii, 544. 
estimation of tartaric acid in (Brys), 
A., ii, 758. 
Wolframite from Carrock Fell, Cumber- 
land (FINLAYSON), A., ii, 308. 
Wood, carbonisation of, production of 
aldehyde resins by the (DucHEMIN), 
A., i, 462. 
estimation of cellulose in (Dmo- 
CHOWSKI and ToLLENsS), A., ii, 555. 
Wool, absorption of sulphur dioxide by 
(REYCHLER), A., ii, 272. 
Wool grease oleins, hydrocarbons from 
(G1LL and Forrgst), A., i, 705. 
Worms, chemical processes in (LESSER), 
A., ii, 429. 


(RoTHEN- 


in 


x. 


X-rays. See Réntgen rays under Photo- 
chemistry. 

Xanthen derivatives (KEHRMANN), A., 
i, 406. 

Xanthens, formation of (Pore and 
Howarp), T., 78, 972; P., 88. 

Xanthhydryl bromide, perchlorate and 
chloride, and their double salts 

(GoMBERG and Cong), A., i, 869. 


(o-Xylene, Me : Me=1:2; m-xylene, Me : Me=1:3; p-xylene, Me: Me=1:4.) 
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Xanthic acid, cuprous methyl, n-propyl, 
iso-butyl, amyl, benzyl, and sodium 
benzyl salts (Race), A., i, 154. 

Xanthine, formation of, from guanine 
(FiscHER), A., i, 336. 

Xanthines, methylated, katabolism of 
(Scumip), A., ii, 728. 

Xanthine bases, estimation of, in cocoa 
and chocolate (PRocHNoW), A., ii, 
166. 

Xanthoacetanilide, ethyl esther. See 
Ethyldithiocarbonatoacetanilide. 

Xanthocarthaminic acid, aniline and 
B-naphthylamine derivatives of (Ka- 
METAKA and PERKIN), T., 1424; P., 
182. 

Xanthone, salts of (GomBERG and Conk), 

A., i, 872. 
perchlorate (HOFMANN, METZLER, and 
LEcHER), A., i, 187. 
Xanthone-, 3-bromo- and 3-chloro- (Gom- 
BERG and Cong), A., i, 58. 
1:8-dihydroxy- (v. BAEYER, AICKELIN, 
DIEHL, HALLENSLEBEN, and HEss), 
A., i, 252. 
Xanthonium salts, structure of (HEWITT 
and THOLE), P., 225. 
perchlorate (HoFMANN, Rorn, H6- 
BOLD, and METZLER), A., i, 819. 
Xenon, presence of, in gas from thermal 
springs (MourEv and LEPAPE), A., 
ii, 136. 
dispersion of (CUTHBERTSON and 
CUTHBERTSON), A., ii, 561. 
molecular weight of (Watson), T., 
838; P., 70. 
solubility of, in water (v. ANTROPOFF), 
A., ii, 409. 

Xeronic anhydride (FIcHTER and Ob- 
LADEN), A., i, 87. 

Xeronic-p-tolil (FICHTER and OBLADEN), 
A., i, 88 

o-, m-, and p-Xylene, absorption spectra 
of (Migs), A., ii, 563. 

Xylenes, nitrotoluenes and toluidines, 

freezing mixtures of (FISCHER), A., 
i, 309. 

heat of combustion of (RICHARDS and 
JESSE), A., ii, 269. 

p-Xylenes, dinitro- (BLANKSMA), A., i, 
661. 


m-Kyleneazoglutacononic acid, ethyl 
ester, m-xylylhydrazone (HENRICH, 
REICHENBURG, NACHTIGALL, THOMAS, 
and Baum), A., i, 901. 

m-§-Xylenol from dehydracetic acid 
(CARLINFANTI), A., i, 782. 

o-3-Xylidine, absorption spectrum of 
(Purvis), T., 1552. 

m-2-Xylidine, absorption spectrum of 

(Purvis), T., 1552. 


m-4-Xylidine, and its condensation pro- 
duct with —_ absorption 
spectra of (Purvis), T., 644; P., 
56. 


s-Xylylacetic acid, ethyl ester (CARRE), 
A., i, 620. 
ee 
(BenpDA), A., 
p-Xylyl-5- ead a 4. amino- (FARB- 
WERKE VORM. MEISTER, Lucius, & 
Brtnine), A., i, 532. 
o-Xylylene bromide, syntheses with 
—_— and Wo.LFrum), A., i, 
1 
cyanide, syntheses with (HINSBERG), 
A., i, 486 
condensation of ethyl] oxalate with 
(WISLICENUS and PENNDORF), A 
i, 560. 
een of (AUTENRIETH 
and BrEuTvEt), A., i, 61. : 
p-Xylylene, derivatives of (AUTENRIETH 
and BEUTTEL), A., i, 61. 
cyanide, condensation of ethyl oxalate 
with (WISLICENUS and PENNDORF), 
A., i, 560. 
5-m-Xylyleneazo-1-m-xylyl-6-pyrid- 
azone-3-carboxylic acid (HENRICH, 
REICHENBURG, NACHTIGALL, THOMAS, 
and Baum), A., i, 901. 
o-Xylylenediisoamylammonium bromide 
and iodide (ScHoLTz and WOLFRUM), 
A., i, 773. 
o-Xylylenediisoamyldiamine 
and Wo.FrRuM), A., i, 7738. 
o-Xylylenedipropylammonium bromide 


a 4-amino- 


(ScHOLTZ 


(ScHoLtz and WotFrum), A., i, 773. 
o-Xylylenedipyridinium _ferrichloride 
(ScHoutTz), A., i, 97. 


p-Xylyleneglycol, monoethyl ether of 
(AUTENRIETH and BEUTTEL), A., i, 
60. 

Xylylenepentamethylenexylylenedi- 
— (ScHottz and WoLFRUM), A 
i, 773. 

o-Xylylenetetrahydroquinolonium, 
bromide and picrate of (ScHoLTz and 
Wotrrvm), A. i, 773. 

s-Xylylethanol, and its acetate and 
phenylurethane (CARRE), A., i, 620. 

o- and —_ ethers (ZELINER and 
TARASOFF), A., i, 816. 

0- — ethyl ether (v. Braun), A., 


1:2:4-Xylylhydrazine, and its hydro- 
chloride (PApoA and GRAZIANI), A., 


i, 510. 
1:3:5- -Xylylhydrazine a 
(Papoa and Graziani), A., i, 778. 


0- pas (v. BRAvN), A., i, 
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¥. 


Yeast, influence of nutrition on the 
diastase formation of (SarrTo), A., 
ii, 644. 

preparation of the proteolytic ferment 
of (KOELKER), A., i, 798. 

fermentation of galactose by (Har- 
DEN and Norris), A., ii, 989. 

action of sodium selenite on the pro- 
duction of carbon dioxide from 
(KoksAKkorF), A., ii, 989. 

reducing properties of (ROSENTHALER), 
A., ii, 1089. 

phosphorus in (BucHNER and HAEuN), 
A., ii, 989. 

beer, a methylglucase in (BREsson), 
Bi. 1, tae 

Yeast cells, the réle of diffusion in fer- 
mentation by (StaTor and Sanp), T., 
922; P., 85; (Brown), P., 130. 

Yeast juice, antiprotease of (BUCHNER 

and HagFHn), A., i., 648. 
action on hexose and a phosphate 
(Youne), A., i, 12. 

Yellow pine oil (SvHIMMEL & Co.), A., 
i, 329. 

Ylang-ylang oil (ScHIMMEL & Co.), 
A., i, 329; (RourE BERTRAND FILs, 
Dupont and LABAUNE), A., i, 756. 

Yohimbine, action of, on ‘the heart 
(Tarr), A., ii, 484. 

Ytterbium, resolution of (WELSBACH), 
A., ii, 128 ; (URBAIN), A., ii, 957. 
Yttrium, action of, on the frog’s heart 

(Mrings), A., ii, 525. 

Yttrium nitrate (TANATAR and VOL- 

JANSKI), A., i, 809. 

basic nitrate of (JAMES and PRATT), 
A., ii, 718. 

oxide, specific heat of (TANATAR and 
VOLJANSKY), A., ii, 296. 

Yttrium, organic salts (TANATAR and 
VoLJANSKI), A., i, 809. 


Z. 
Zein, action of the gastric juice on 
(BAGLIONI), A., ii, 625. 
analysis of (OSBORNE and LIDDLE), 
A., i, 598. 
Zeolites, solution of heavy vapours in 
(GRANDJEAN), A., ii, 311. 
artificial, reactions of (DoROSCHEWSKY 
and Barpt), A., ii, 615. 


Zinc, spectrum of (PASCHEN), A., ii, 3; 
(Royps), A., ii, 87. 

ee effect of, in hexane 
(JAFFE), A., ii, 681. 


electrolytic formation of films of, on 
the surface of ao (FREUNDLICH 
, li, 577. 


and Novixow), A 
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Zinc, reduction of, by mercury (CREN- 
SHAW), A., ii, 258 
action of, in manurial experiments 
(EHRENBERG), A., ii, 236. 
Zine alloys with copper, conditions 


which determine the composition | 
| Zine, reactions of (PrNeRtA ALVAREZ), 


of electro-deposited (FigLp), A., 
ii, 38. 
with magnesium and cadmium (BRuUNI, 
SANDONNINI and QUERCIGH), A., 
ii, 954. 
with mercury (ConEN and INovye), 
A., ii, 37. 
electro-chemical investigation of 
(RICHARDS and GARROD- 
Tuomas), A., ii, 384. 
E.M.F. of (CRENSHAW), A., ii, 
258. 


Zine salts, action of solutions of borax | 


on (BorcHErs), A., ii, 1065. 
colour test for (Campo y CERDAN), 
A., ii, 1111. 

Zinc chloride, catalytic action of, in the 
condensation of aromatic ketones 
with amines (REDDELIEN), A., i, 
746. 

barium, calcium, and 
chlorides (EPHRAIM and MopEL), 
A,, ii, 851. 

oxychlorides (Driort), A., ii, 614. 

trichromate (GROGER), A., ii, 300. 

hydrazide (EBLER and Krauss), A., ii, 
614. 

ammonium, barium, calcium, potass- 
ium, sodium, and strontium iodides 
(EPHRAIM and Monet), A., ii, 851. 

oxide, heat of combination of, with 
sodium oxide (MIxTER), A., ii, 828. 

sulphate, action of, with alum 
(SCHWEISSINGER), A., ii, 615. 

thallium Dw er and selenate (TuT- 
TON), A., ii, 127. 

hyposulphite, and sodium sulphite, 

uble salt of (FARBENFABRIKEN 


vorM. F. BAYER & Co.), A., ii, 411. 
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Zinc organic compounds, reaction be- 
tween, and unsaturated compounds 
(KouLer and HERITAGE), A., i, 
484. 

mixed, 
KOEHLER), 


syntheses with (BLAISE and 
A., i, 297. 


A., ii, 454. 
assay of, with the ‘‘ decomposition 
flask” (BERL and JURRISSEN), A., 
ii, 243. 
estimation of (VoraT), A., ii, 74. 
electrolytic estimation of (SPEAR, 
WELLS, and Dyer; SPEAR), A., ii, 
455. 
estimation of, by weighing as sulphate 
(SULLIVAN and TAyYLoR), A., ii, 
455. 
estimation of, in the presence of 
iron (TAYLOR), A., ii, 158. 
volumetric estimation of (Rupp), A., ii, 
243 ; (GROSSMANN and HOLTER), A., 
ii, 349. 


Zinc ores, analysis of (VoicrT), A., ii, 


74. 


| Zircon, crystalline form of, in sanidinite, 
strontium | 


and influence of radium rays on the 
coloration of (BRAUNS), A., ii, 9. 
Zirconium, metallic (WEIss and Nev- 
MANN), A., ii, 217; (WEDEKIND 
and LEwis), A., ii, 302. 


arc spectrum of (BacHEM), A., ii, 
670 


alloy "with 


iron (WEDEKIND and 
LEwis), A., ii, 303. 
Zirconium oxide (zirconia) from titanium 
minerals (HOFMANN), A., ii, 1073. 
dioxide, natural (WeEIss and LEn- 
MANN), A., ii, 133. 
silicide, colloidal (WEDEKIND), 
1074. 
sulphates (HAUSER and HERZFELD), 
A., ii, 872. 
Zirconium earths, natural (WEDEKIND), 
A., ii, 218. 


A., ii, 
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ERRATA. 
Vout. XCVI (Azsstr., 1909). 


insert ‘Tilden (Sir) William Augustus, Mendeléeff memorial 
lecture, T., 2077.” 


Vout. XCVIII (Azstr., 1910). 
Part I. 


** Decalene ax-dithiol” read ‘* Decylene ax-dithiol.” 


” 


‘*4.chloroxanthone”’ read ‘‘ 3-chloroxanthone. 


‘* 4-bromoxanthone” read ‘* 3- bromoxanthone.” 
**C.H,,0,Br ” read ‘* C,H .0.. 
**C,o.H;ON,Cl,” read ‘ ‘C,H, ON,Cl,.” 


‘¢ .2:1:3-benztetrazole”’ read ‘‘ -2:1:3-benztriazoie.” 


* dl-Hydroxyerythronic acid” read ‘‘ dl-oxyerythronic acid.’ 


** Sulphonyldibenzoic’’ read ‘‘ Sulphinyldibenzoice.” 
‘* Abstr., 1909, i, 4” read ‘‘ this vol., i, 4.” 
‘* HENRICHSEN ” read ‘‘ HINRICHSEN.”’ 
** JosE R. CARRACIDO ” read ‘‘ Josk RoDRIGUEZ CARRACIDO.” 
**932” read ‘*934.” 
‘ethyl anilino-” read ‘‘ ethylanilino-.” 
‘*2:4-Dinitrophenyl-dl-leucine” read 
** Chloro-2:4-dinitro-dl-leucine.” 


cH— 
“CH ff \o,H,(OH),'S0,Na ” read 


« | 
\C(OH)Z 
CH 
“OHS | 
\C(OH 
**JuLius” read ‘‘ JOHANNES.” 
** w-Bromo-” read ‘* w-Chiloro-.” 
‘* | -phenyl-3-methyl-5-hydroxymethylpyrazolone”’ read ** 1-phenyl- 
3-methyl-5-hydroxymethylpyrazole.” 
* acetyl-p-nitrophenylethylmethylamine” read ‘‘ acetylphenylethyl- 
methylamine.’ 4 
“ mesodianthrone”’ read *‘ mesobenzdianthrone.’ 
** 3-oxy-(1)-thiosalicylic acid” read ‘‘ 3-oxy-(1)-thionaphthen.” 
CH——CMe CH——CMe 


| | | | 
CH, C:N‘OH read CH, O:N‘OH 
| 
ieee CH——CH, 
| 
CMe,"0H CMe,OH. 


So, H(OH),'S0,Na.” 


\4 


” 


delete commas preceding and following ‘‘ however.’ 


**9:10- -Dimethylphenanthridene * read ‘**9:10-Dimethylphen- 
anthridine.” 


* From bottom. 


ii 


630 
668 
707 
747 
793 
796 


799{ 


838 


24 


ERRATA (continued). 


Part II. 


Sor **Suzuxm” read ‘‘ Suzuki.” 


‘*28 atmospheres” read ‘‘ 280 atmospheres.” 
**1910” read ** 1909.” 

“© 938—32” read ‘* 23—37.” 

‘much less” read *‘ much more.” 
‘*Baver” read ** BAuR.” 

**1910” read ** 1909.” 

‘© CASTELLANA ” read ‘‘ CASTELLANI.” 

‘*in water vapour” read ‘‘as water vapour.” 
‘* effect” read “affect.” 

** By” read ** By.” 

*A=-T,/Q/TAT” read ‘A= - 7 rar.” 
‘* potassium ” read ‘‘ calcium.” 

‘*Grignard ” read ‘‘ Guignard.” 

‘6ii, 557” read ‘ii, 120.” 

‘* ALEXANDRON ” read “‘ ALEXANDROFF.” 


** Newton ” read ‘‘ Overton.” 
‘‘alceaptan ” read ‘‘alcapton.” 


** phymonthiensis” read ‘‘ plymouthiensis.” 


, 4* insert ‘‘ sodium” before ‘‘ dihydrogen.” 
ii, 1129 23* (column 1) for ‘‘ Arnold, W.,” read ‘‘ Arnold, Vinzenz.” 


* From bottom. 


